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BID FORM 
 

    BID DATE:  Tuesday, June 23, 2026; 3:00 p.m. 
 
TO OWNER:  St. Mary Catholic School  
   Diocese of Pensacola-Tallahassee 
   110 Robinwood Dr SW, Fort Walton Beach, FL 32548 
 
RE:   Admin – Classroom Building for St. Mary Catholic School 
   Fort Walton Beach, Florida 

 
BIDDER:              __________________________________________________________________ 
                     (name of Firm submitting Bid) 
Gentlemen: 
I have received the Bidding Documents consisting of Drawings and Specifications (Project Manual) 
entitled Admin – Classroom Building for St. Mary Catholic School , dated April 24, 2026 prepared by 
Quina Grundhoefer Architects, P.A.     
 
I have also received Addenda Numbers: _____________________________________________ 
and have included their provisions in my Bid.  I have examined both the Bidding Documents and the site. 

 
I will construct this project for the lump sum price of: 
    
BASE BID: __________________________________________________________________________ 
 
____________________________________________________________________________________     
write out amount  
    ($________________________________________________________)    
 
ALTERNATES: 
Alternate #1: Renovate Bldg 2 into Classrooms:  The additive amount for the work associated with 

the renovations to the existing admin offices, to be converted back into Classrooms and a 
Teacher Resource Room  - as shown on the drawings and specifications:  

 
   Add  $ _____________________________ 

BID TIME: 
I will construct this project within the following number of calendar days: 
 
       ____________________ Days  

 
 

GENERAL CONTRACTORS LICENSE: ____________________________________ 
 
BY (print name):   _______________________________________________________ 
 
SIGNATURE: __________________________________________________________ 
 
TITLE:        _____________________________   DATE:  _______________________ 
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IJKLMNMOPLJQ	NRK	SPTUJVLWXYXZ[	WXYX\[	WXYX][	]X̂X̂[	_1̀[	]X\[	]XaXZ[	]XaXa[	]Xb[	]XZcXZ[	]XZcX̂[	ZWXZXZX̂[	ZWXYXW[	Z\XZXWdefghihjkgel	mi	nolpejghmo[	qelghor	mf	sppfmtkuẐXWXWdefghihjkgel	mi	nolvfkoje]XZcXYIwPVxJ	yKzJKQZXZXZ[	̂XWXY[	̂XbXW[	̂X{XYX̂[	̂XZZ[	̂XZYX{[	WXYX{[	\XYX̂[	bXZXY[	bXZX̂[	|1}[	bX̂XY[	bX̂Xb[	bX̂X][	bX̂XZc[	{X̂XZ[	]X̂XZXZ[	]XZcX̂[	ZcX̂XY[	ZZXY[	ZZX\[	ZYXZXYIwPVxJ	yKzJKQ[	~eihohghmo	mi|1}1�I������	��	���	�y��YXYXY[	̂XZZ[	WXYX{[	|[	bXYXZ[	bX̂XZ[	bXW[	{X̂XZ[	]X̂XZXZ[	ZZX\I�PMUQ[	~eihohghmo	mi��1�1�dukh�l[	�mghje	miZXaXY[	Z\XZX̂I�����	���	���S����X̂YXW[	aXZXZ[	aX̂[	bX̂X][	]X̂X̂[	]XZcXW[	ZcX̂X̂[	��[	Z\XWdukh�l	ko�	qh�eu�	sllefghmo	mi	dukh�lZ\XWXZI�PMUQ	NRK	�zzMLMRVP�	IRQLX̂YXW[	̂X̂XZ[	̂XbXW[	bX̂X][	]X\XY[	ZcXYX\[	ZcX̂XY[	��1�1�I�PMUQ	NRK	�zzMLMRVP�	�MUJX̂YXW[	̂X̂XZ[	̂XbXW[	aXZXZ[	{X̂XY[	]X\XY[	ZcX̂XY[	��1�1�IRVOJP�Jz	RK	�V�VR�V	IRVzMLMRVQ�	I�PMUQ	NRK�1|1̀dukh�l	imf	~k�krelX̂YXW[	̂XZ{[	{X̂X̂[	]X\XZ[	]XaXb[	ZcXYX\[	ZcX̂X̂[	ZZX̂[	ZZX̂XY[	ZWXYXW[	Z\XZXbdukh�l	�v��ejg	gm	sf�hgfkghmoZ\XWXZI�JPVMVx	���1��[	aX̂dm��eoje�eog	mi	g�e	�mf [	dmo�hghmol	¡eukghor	gmYXYXZ[	̂XYXY[	̂XWXZ[	̂XbXZ[	̂XZcXZ[	̂XZYXa[	\XYXZ[	\XYX̂[	aXYXY[	{XZXY[	{XYXY[	{X̂XZ[	ZZXZ[	ZZXY[	��1�1�IRUUJVOJUJVL	RN	LwJ	�RK�[	~eihohghmo	mi¢1�1}IRUU£VMOPLMRVQX̂]XZ[	̀1}1̀dm�pueghmo[	dmo�hghmol	¡eukghor	gmX̂WXZ[	̂XZZ[	̂XZ\[	WXYXY[	WXYX][	{XY[	]XWXY[	]X{[	]X]XZ[	]XZc[	ZYXY[	ZWXZXY[	Z\XZXYIy�S����y��	S�¤�����	���_dm�pueghmo[	�v�lgkoghkuX̂ZcXZ[	WXYX][	{XZXZ[	{XZX̂[	{XYX̂[	]XWXY[	]X{[	]X]XZ[	]XZcX̂[	ZYXY[	Z\XZXYdm�puhkoje	¥hg�	¦k¥lYX̂XY[	̂XYX̂[	̂Xa[	̂Xb[	̂XZYXZc[	̂XẐ[	]XaXW[	ZcXYXY[	ẐXZ[	ẐX̂[	ẐXWXZ[	ẐXWXY[	ẐX\[	ZWXZXZ[	ZWXYXZX̂[	Z\XYX{[	Z\XWXY[	Z\XWX̂

dmojekue�	mf	§o om¥o	dmo�hghmolX̂bXW[	WXYX{[	{X̂XZ[	ZcX̂dmo�hghmol	mi	g�e	dmogfkjgZXZXZ[	aXZXZ[	aXZXWdmoleog[	�fhggeoX̂WXY[	̂XZWXY[	WXZXY[	]X{X\[	]X]XZ[	]XZcXY[	]XZcX̂[	ẐXY[	Z\XWXWXYIRVQR�MzPLMRV	RK	̈RMVzJK��1̀1̀Iy�����I��y�	©¤	y����	y�	©¤	��S�����	Iy����I�y��ZXZXW[	�IRVQLK£OLMRV	IwPVxJ	�MKJOLMªJ[	~eihohghmo	mi|1�1�IRVQLK£OLMRV	IwPVxJ	�MKJOLMªJQZXZXZ[	̂XWXY[	̂XZZ[	̂XZYX{[	WXYX{[	bXZXZ[	bXZXY[	bXZX̂[	|1�[	]X̂XZXZdmolgfvjghmo	�j�e�vuel[	dmogfkjgmf«lX̂Zc[	̂XZZ[	̂XZYXZ[	̂XZYXY[	aXZX̂[	Z\XZXaXYIRVLMVxJVL	�QQMxVUJVL	RN	�£¬ORVLKPOLQ�1̀[	ZWXYXYXYIRVLMV£MVx	IRVLKPOL	SJKNRKUPVOJ��1�1̀IRVLKPOL[	~eihohghmo	mi�1�1}Iy����I��	���������y�	y�	���S����y�	y­	���\XWXZXZ[	\XWXY[	ZZX\[	�̀dmogfkjg	s��hohlgfkghmoX̂ZX̂[	W[	]XW[	]X\dmogfkjg	s¥kf�	ko�	®̄ejvghmo[	dmo�hghmol	¡eukghor	gm̂XbXZ[	̂XZc[	\XY[	aXZdmogfkjg	~mjv�eogl[	dmphel	°vfohl�e�	ko�	§le	miZX\XY[	YX̂Xa[	\X̂IRVLKPOL	�RO£UJVLQ[	~eihohghmo	mi�1�1�IRVLKPOL	�£UYXYXY[	YXYXW[	̂XbXW[	̂XbX\[	̂X{[	̂XZcXY[	\XYX̂[	bX̂[	bXW[	_1�[	]XY[	]XWXY[	]X\XZXW[	]XaXb[	]Xb[	ZcX̂XY[	ZZX\[	ZYXZXY[	ZYX̂[	ZWXYXW[	ZWX̂XY[	Z\XZXWXY[	��1�1��	��1}1�IRVLKPOL	�£U[	~eihohghmo	mi_1�dmogfkjg	qh�eZXZXW[	YXYXZ[	YXYXY[	̂XbXW[	̂XbX\[	̂XZcXY[	\XYX̂[	aXZX\[	bXYXZX̂[	bX̂XZ[	bX̂X\[	bX̂Xa[	b[	b[	bX̂XZc[	bXW[	{XZXZ[	{XYXZ[	{XYX̂[	{X̂XZ[	]X\XZ[	]Xb[	ZcX̂XY[	ZYXZXZ[	ZYXZXY[	ZWX̂XY[	Z\XZXWXY[	Z\XZXaXZ[	Z\XYX\IRVLKPOL	�MUJ[	~eihohghmo	mi{XZXZIy����I�y��dmogfkjgmf[	~eihohghmo	mi�1��	�1�1}IRVLKPOLRK±Q	IRVQLK£OLMRV	PVz	�£¬UMLLP�	�OwJz£�JQ�1�²[	̂XZYXZ[	̂XZYXY[	WXYX̂[	aXZX̂[	Z\XZXaXY



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

IJKLMNOLJMPQ	RSTUJVWWQXYXYZ[	\Y\YX[	\YZY\[	\Y]Ŷ[	\Y_[	\Ŷ]YX[	ZYXY\[	ZYXỲ[	̂aYX[	âY\[	̂̂ Y\[	̂ZŶ[	̂ZYXŶŶbcdefghecfij	klgmlnleo	pdjqfgdhrss1sIJKLMNOLJMPQ	tWUNLuJKQvuT	wuLv	xWTNMNLW	IJKLMNOLJMQ	NKy	zwKWMPQ	{JMOWQ\ŶXY|[	\ŶZYX[	ZYXYZ[	̀[	̂̂ Y\[	̂XYXYZIJKLMNOLJMPQ	tWUNLuJKQvuT	wuLv	x}~OJKLMNOLJMQŶXYX[	XYXYZ[	\Y\YX[	\Ŷ]Ŷ[	\Ŷ]YX[	ZYXYZ[	|[	_ỲYX[	_ỲY�[	_ŶaYX[	̂̂ YX[	̂̂ Y\[	̂̂ YZIJKLMNOLJMPQ	tWUNLuJKQvuT	wuLv	LvW	�MOvuLWOLŶ̂YX[	̂Y|[	XY\Y\[	\ŶY\[	\YXYX[	\YXY\[	\YXYZ[	\Y\Ŷ[	\YZYX[	\Y|Ŷ[	\Y�YZ[	\Ŷa[	\Ŷ̂ [	\ŶX[	\Ŷ̀ [	\Ŷ][	ZYX[	|YX[	̀YXYX[	�[	]Y\Ŷ[	_YX[	_Y\[	_YZ[	_Y|[	_Y�[	_Y][	_Y_[	̂aYXỲ[	̂aY\[	^̂Y\[	̂X[	̂\YZ[	̂|ŶY\[	̂|YXŶIJKLMNOLJMPQ	tWTMWQWKLNLuJKQ\YXŶ[	\YXYX[	\Y|[	\ŶXỲ[	̀YXYX[	]YXŶ[	_Y\Y\[	_Y]YXIJKLMNOLJMPQ	tWQTJKQu~uUuLV	�JM	�vJQW	�WM�JMSuK�	LvW	�JM�\Y\YX[	\Ŷ][	|Y\[	̀ŶY\[	̀YX[	_Y|Ŷ[	̂aYXY]IJKLMNOLJMPQ	tW�uWw	J�	IJKLMNOL	�JO}SWKLQ\YXIJKLMNOLJMPQ	tu�vL	LJ	xLJT	LvW	�JM�XYXYX[	_Y�IJKLMNOLJMPQ	tu�vL	LJ	�WMSuKNLW	LvW	IJKLMNOLẐŶIJKLMNOLJMPQ	x}~SuLLNUQ\Ŷa[	\Ŷ̂ [	\ŶX[	ZYXY�[	|YXŶ[	|YXY\[	_YX[	_Y\[	_Y]YX[	_Y]Y\[	_Y_Ŷ[	_ŶaYX[	_ŶaY\IJKLMNOLJMPQ	x}TWMuKLWKyWKL\Y_[	̂aYXỲIJKLMNOLJMPQ	x}TWM�uQuJK	NKy	IJKQLM}OLuJK	�MJOWy}MWQŶXYX[	\Y\[	\YZ[	\ŶXŶa[	ZYXYX[	ZYXY�[	̀ŶY\[	̀YXYZ[	�ŶY\[	�Y\YZ[	�Y\Ỳ[	]YX[	̂a[	̂X[	̂Z[	̂|ŶYZIJJMyuKNLuJK	NKy	IJMMWUNLuJKŶX[	\YXŶ[	\Y\Ŷ[	\Ŷa[	\ŶXỲ[	̀ŶY\[	̀YXŶIJTuWQ	{}MKuQvWy	J�	�MNwuK�Q	NKy	xTWOu�uONLuJKQŶ|[	XY\Ỳ[	\Ŷ̂IJTVMu�vLQŶ|[	�1s�IJMMWOLuJK	J�	�JM�XY|[	\Y�Y\[	_YZYX[	_Y]YX[	_Y]Y\[	_Y_Ŷ[	̂XŶYX[	s�1�[	̂XY\[	|̂ŶY\Ŷ[	̂|ŶY\YX[	̂|YXŶbcffrngelcd	gd�	pderde	c�	e�r	bcdefghe	�chq�rdejs1�bcje[	�W�uKuLuJK	J��1�1�IJQLQXY|[	\YXYZ[	\Y�Y\[	\Y]YX[	\Ŷ|YX[	|YZYX[	̀ŶŶ[	̀YXY\[	�Y\Y\Y\[	�Y\YZ[	�Y\Y][	�Y\Y_[	_ŶaYX[	̂aY\YX[	̂aY\Ỳ[	̂̂YX[	X̂ŶYX[	̂XYXŶ[	̂XYXYZ[	̂\YZ[	̂Zbqeeld�	gd�	�geh�ld��1s�[	̀YXY|	

�NSN�W	LJ	IJKQLM}OLuJK	J�	zwKWM	JM	xWTNMNLW	IJKLMNOLJMQ\ŶZYX[	̀YXYZ[	̂aYXŶYX[	̂aYXY|[	̂aYZ[	̂XYXYZ�NSN�W	LJ	LvW	�JM�\ŶZYX[	_Y_Ŷ[	̂aYXŶYX[	̂aYXY|[	̂aYZ[	̂XYXYZ�NSN�WQ[	IUNuSQ	�JM\YXYZ[	\Ŷ][	̀ŶŶ[	]Y\Y\[	_Y|Ŷ[	_ỲY�[	̂aY\Y\[	̂̂ Y\YX[	^̂Y\[	̂ZYXYZ[	̂|ŶY��NSN�WQ	�JM	�WUNVỲXY\[	]Y\Y\[	_Y|ŶỲ[	_Y�[	̂aY\YX[	̂ZY\YX�ger	c�	bc��rdhr�rde	c�	e�r	�cf�[	�W�uKuLuJK	J��1s1��ger	c�	�qmjegdelgn	bc��nrelcd[	�W�uKuLuJK	J��1s1��go[	�W�uKuLuJK	J��1s1��WOuQuJKQ	J�	LvW	�MOvuLWOL\Y�YZ[	ZYXỲ[	ZYXY�[	ZYXŶ̂ [	ZYXŶX[	ZYXŶ\[	̀Y\[	�Y\YZ[	�Y\Y_[	]ŶY\[	]Y\Ŷ[	_YX[	_YZ[	_Y|Ŷ[	_Y]YZ[	_Y_Ŷ[	̂\YZYX[	ẐYXYX[	̂ZYXYZ[	̂|Ŷ[	̂|YX�rhljlcdj	ec	�le��cn�	brfel�lhgelcd_YZŶ[	�1�[	_Y�[	̂ZŶŶY\�W�WOLu�W	JM	�JKOJK�JMSuK�	�JM�[	�OOWTLNKOW[	tW�WOLuJK	NKy	IJMMWOLuJK	J�XY|[	\Y|[	ZYXỲ[	̀YXY\[	_Y|Ŷ[	_Y|Y\[	_ỲỲ[	_Y]YX[	_Y_Y\[	_ŶaYZ[	̂XYXŶ�W�uKuLuJKQŶ̂[	XŶŶ[	\ŶŶ[	\Y|[	\ŶXŶ[	\ŶXYX[	\ŶXY\[	ZŶŶ[	|Ŷ[	Ỳ̂YX[	�YXŶ[	�Y\Ŷ[	]Ŷ[	_Ŷ[	_Y]Ŷ[	̂|ŶŶ�rngoj	gd�	��erdjlcdj	c�	�l�r�1�[	�1�1�[	|YXY\[	�YXŶ[	�Y\Ŷ[	�1�[	�1�[	_Y|Ŷ[	�1�[	âY\YX[	s 1�[	̂ZY\YX[	s�1s1¡[	̂|YXY|�l�legn	�geg	¢jr	gd�	�fgdj�ljjlcds1��uQT}LWQỲ\[	�Y\Y_[	̂|Ŷ[	̂|YX�chq�rdej	gd�	�g��nrj	ge	e�r	�ler�1ss�fg£ld�j[	�W�uKuLuJK	J�s1s1��MNwuK�Q	NKy	xTWOu�uONLuJKQ[	¤QW	NKy	zwKWMQvuT	J�\Ŷ̂R��WOLu�W	�NLW	J�	¥KQ}MNKOW]YXYX��rf�rdhlrjs 1�[	̂ZŶŶYX[	s�1s1�RSTUJVWWQ[	IJKLMNOLJMPQ\Y\YX[	\YZY\[	\Y]Ŷ[	\Y_[	\Ŷ]YX[	ZYXY\[	ZYXỲ[	̂aYX[	âY\Y\[	̂̂ Y\[	̂ZŶ[	̂ZYXŶŶR¦}uTSWKL[	§N~JM[	JM	̈NLWMuNUQŶ̂Y\[	̂ŶỲ[	\YZ[	\Y|[	\Y]YX[	\Y]Y\[	\ŶX[	\Ŷ\[	\Ŷ|Ŷ[	ZYXỲ[	ZYXY�[	|YXŶ[	̀YXŶ[	�Y\YZ[	_Y\YX[	_Y\Y\[	_Y|ŶY\[	_ŶaYX[	̂aYXŶ[	̂aYXYZ[	̂ZYXŶŶ[	̂ZYXŶYXR©WO}LuJK	NKy	�MJ�MWQQ	J�	LvW	�JM�Ŷ̂Y\[	̂YXŶ[	̂YXYX[	XY\YZ[	XY\Ỳ[	\Ŷ[	\Y\Ŷ[	\YZŶ[	\Y�Ŷ[	\ŶaŶ[	\ŶX[	\ŶZ[	ZYX[	̀YXYX[	�ŶY\[	�Y\Ỳ[	]YX[	_Y|Ŷ[	_Y_Ŷ[	̂aYX[	̂aY\[	̂XŶ[	̂XYX[	̂ZYX[	̂ZY\Ŷ[	̂|ŶYZ
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IJKLMNOPMN	PQ	ROSLTUVUWX	TUYUWX	ZUVUTX	YUVU[X	YUTX	YUWX	\UZU[X	\UYX	[]UTUVX	[]UWX	[WUTX	[ZU[ÛX	_̀1a1̀bcdefgh	ij	kclmhno\UZU[UTX	p1qX	\U[]UVX	[TUZX	[WU[U[UTX	[WUVU[UVrstuKv	wPxyz{LL	|LQL}KO~L	Px	�PM}PMQPxSOM�	wPxy�bdnce	�im�ehodin	cn�	bdnce	kclmhnoWUVU[X	WUVU\X	\U�UVX	p1_�X	[VUTX	[WUVUWX	[WUWUTrOMsM}Osu	�xxsM�LSLMKNX	��MLx�NVUVU[X	[TUVUVX	[WU[U[UW�������	k���������_�i�hgndn�	�c�_�1_�tsxsMKLLN	z{LL	wsxxsMKv��c�cg�if�	�cohgdce�	cn�	�f��ocn�h�[]UVUWX	_�1� ¡LMKOQO}sKOPM	PQ	{t¢}PMKxs}KPxN	sM¡	{t££uOLxNZUVU[�n�hmndjd�codinTU[YX	�1_¤X	\ÛU�X	\U[]UVX	[]UTUTX	[[UT�njigmcodin	cn�	�hg�d�h�	�h¥fdgh�	ij	o¦h	��nhgVU[UVX	a1aX	VUTX	TUVUVX	TU[VU[]U[X	̂U[UTX	̂U[UWX	̂UVUZX	\ÛU[X	\U\UVX	\U[]UTX	[]UTUTX	[[UVX	[TUWU[X	[TUWUVX	[WU[U[UWX	[WU[UWX	[ZU[UW�ndodce	§h�d�din_̀1a�ndodce	§h�d�din	�c̈hg©	§hjdndodin	ij[U[U� MOKOsu	|L}ONOPM	ªsyLxX	|L}ONOPMN[WUVUWX	[ZU[UWUVX	[ZUVU[X	[ZUVUVX	[ZUVUTX	[ZUVUWX	[ZUVUZ MOKOsu	|L}ONOPM	ªsyLxX	IJKLMK	PQ	�tK«PxOKv[WUVUWX	[ZU[UWUVX	[ZUVU[X	[ZUVUVX	[ZUVUTX	[ZUVUWX	[ZUVUZ�n¬fgl	ig	§cmc�h	oi	khg�in	ig	kgi�hgol_�1a1¤X	[]UW MN£L}KOPMNTU[UTX	TUTUTX	TUYU[X	WUVUVX	WUVÛX	WUVU\X	\UWUVX	\U�UTX	\U\UVX	\U[]U[X	[VUVU[X	[TUW MNKxt}KOPMN	KP	­O¡¡LxN[U[U[ MNKxt}KOPMN	KP	K«L	®PMKxs}KPxTUVUWX	TUTU[X	TU�U[X	ZUVU[X	YX	�UVUVX	[VX	[TUWUV�n�ogfmhno�	ij	�hg�d�hX	|LQOMOKOPM	PQ_1_1q MNtxsM}LÛ[U[X	YUTUWX	�UVUVX	\UTUVX	\U�UWX	\U\U[X	\U[]UVX	[]UVUZX	__ MNtxsM}LX	�PKO}L	PQ	®sM}LuusKOPM	Px	IJ£OxsKOPM[[U[UWX	[[UVUT�n�fgcn�h©	�inogc�oiḡ�	�dc�dedol__1_ MNtxsM}LX	IQQL}KO~L	|sKL	PQ�UVUVX	[WUWUV�n�fgcn�h©	��nhḡ�	�dc�dedol__1a�n�fgcn�h©	kgi�hgol_�1a1̀X	[[UVX	[[UWX	[[UZ

 MNtxsM}LX	{KPxL¡	ªsKLxOsuN\UTUV���°�����	��§	±��§�__ MNtxsM}L	®PS£sMOLNX	®PMNLMK	KP	²sxKOsu	�}}t£sM}v\U\U[ MNtxL¡	uPNNX	�¡³tNKSLMK	sM¡	{LKKuLSLMK	PQ[[UZ MKLMK	PQ	K«L	®PMKxs}K	|P}tSLMKN[UVU[X	WUVUYX	WUVU[VX	WUVU[T�nohgh�o_�1̀�nohg�ghocodin[U[U�X	[UVUTX	_1́X	WU[U[X	ZU[X	̂U[UVX	[ZU[U[ MKLx£xLKsKOPMNX	wxOKKLMWUVU[[X	WUVU[Vµt¡�SLMK	PM	rOMsu	��sx¡[ZUWUV�c�ig	cn�	�cohgdce�©	�¥fd�mhno[U[UTX	[U[ÛX	�1́X	TUZX	TU�UVX	TU�UTX	TU[VX	TU[TX	TU[ZU[X	ZUVU[X	̂UVU[X	YUTUWX	\UTUVX	\UTUTX	\UZU[UTX	\U[]UVX	[]UVU[X	[]UVUWX	[WUVU[U[X	[WUVU[UV¶s¢Px	|ON£tKLN�UTU[¶s�N	sM¡	·L�tusKOPMN[UZX	VUTUVX	TUVUTX	TUVUWX	TÛX	TUYX	TU[VU[]X	TU[TX	\ÛUWX	\U\U[X	[]UVUVX	[TU[X	[TUTU[X	[TUWUVX	[TUZX	[WX	[ZUVU�X	[ZUW¶OLMNVU[UVX	\UTU[X	\UTUTX	\ÛU�X	\U[]UVX	\U[]UWX	[ZUVU�¶OSOKsKOPMNX	{KsKtKLN	PQ[VUVUZX	[ZU[UVX	[ZUWU[U[¶OSOKsKOPMN	PQ	¶Os¢OuOKvTUVUVX	TUZX	TU[VU[]X	TU[VU[]U[X	TU[YX	TU[�U[X	WUVÛX	WUVUYX	̂UVUVX	\UWUVX	\ÛUWX	\ÛUYX	\ÛU�X	[]UVUZX	[]UTUTX	[[UTX	[VUVUZX	[TUTU[¶OSOKsKOPMN	PQ	ROSLVU[UVX	VUVX	VUZX	TUVUVX	TU[]X	TU[[X	TU[VUZX	TU[ZU[X	WUVUYX	ZUVX	ZUTX	ZUWU[X	̂UVUWX	YUTX	YUWX	�UVX	\UVX	\UTU[X	\UTUTX	\UWU[X	\UZX	\ÛX	\UYX	\U�X	\U\X	\U[]X	[VUVX	[TUWX	[WX	[ZX	[ZU[UVX	[ZU[UTX	[ZU[UZ�cohgdce�©	�c�cg�if�[]UVUWX	_�1�ªsKLxOsuNX	¶s¢PxX	I̧tO£SLMK	sM¡[U[UTX	[U[ÛX	TUWU[X	TUZX	TU�UVX	TU�UTX	TU[VX	TU[TX	TU[ZU[X	ZUVU[X	̂UVU[X	YUTUWX	\UTUVX	\UTUTX	\UZU[UTX	\U[]UVX	[]UVU[UVX	[]UVUWX	[WUVU[U[X	[WUVU[UVªLsMNX	ªLK«P¡NX	RL}«MO̧tLNX	{ĻtLM}LN	sM¡	²xP}L¡txLN	PQ	®PMNKxt}KOPMTUTU[X	TU[VU[]X	WUVUVX	WUVUYX	\UWUVªL}«sMO}�N	¶OLMVU[UVX	\UTU[X	\UTUTX	\ÛU�X	\U[]UVX	\U[]UWX	[ZUVU��h�dcodin�UTU[X	[ZU[UTUVX	[ZUVU[X	[ZUVUZX	[ZUVÛX	_̀1�X	[ZUWU[X	[ZUWU[U[�dnig	�¦cn�h�	dn	o¦h	¹ig̈[U[U[X	TUWUVX	TU[VU�X	WUVU�X	YU[X	q1́
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IJKLMNNOPMQRK	STQUJKJQPKVWIXYZ[Z\]̂ZX_̀a	bcdefegehf	hdV1V1Vihjedeklgehfm	gh	gnc	ohfgplkgqrqrqa	qrqrsa	srta	urqqa	vrqrsa	vrsrqa	trsrua	wa	xrurqa	yrwa	qzrursI{̂{]|	T}̀~X_̀Z�Z|Ẑ��1�PX_\X_[X��Z_�	�X���	O\\}~̂]_\}	X[yr�r�a	yryrua	V�1W�hfkhfdhp�ef�	�hp�a	�c�ckgehf	lfj	ohppckgehf	hdsrva	srta	urta	vrsr�a	�rsrva	yrtrqa	yrxrsa	yryrua	yrqzrva	qsrsPX̂Z\}V1�a	qr�rqa	qr�rsa	srqrsa	srsrsra	srsrua	srsrva	srta	ursrva	ururqa	urwrva	urwrta	uryrsa	urqsrya	urqsrqza	trsrqa	wrva	xrsrs	yr�rxa	yrwa	yrqzrqa	qzrsrxa	qzrursa	qqrta	qsrsrsrqa	qurvrqa	qurvrsa	qvrqa	qvrsrsa	qvrvrsa	qtrqrua	qtrqrta	qtrqr�a	qtrvrq�hgekc	hd	olfkc��lgehf	hp	���eplgehf	hd	�fm�plfkcqqrqrva	qqrsruPX̂Z\}	X[	L|]Z�̀qr�rsa	srqrsa	urwrva	yr�rxa	qzrsrxa	V�1V1Wa	qtrqrta	qtrqr�a	qtrsrxa	qtrursa	qtrvrq�hgekc	hd	�cmgef�	lfj	�fm�ckgehfmqurvrqa	qurvrs��mcp�lgehfma	ohfgplkghp�mursa	urwrv�kk��lfk�srurqa	yr�r�a	yrx�pjcpma	�peggcfqrqrqa	srva	uryrsa	wa	xrsrsa	qqrta	qsrqa	qsrsrsrqa	qurvrsa	qvrurqQ�PMT�Q�_}�a	bcdefegehf	hd�1V1VQ�_}��	M�ZY}_\}	X[	 Z_]_\Z]|	O��]_�}�}_̂`�1�a	qursrsa	qvrqrqrvQ�_}��	J_[X��]̂ZX_	]_Y	K}��Z\}̀	T}¡{Z�}Y	X[	̂¢}srqrsa	�1�a	srua	ursrsa	urqsrqza	�rqrua	�rqrva	�rsrta	yrursa	yr�rqa	yr�rva	yryrsa	yrqzrua	qzrurua	qqrsa	qurvrqa	qurvrsa	qvrqrqrva	qvrqrva	qtrqrv�£fcp�m	¤�gnhpeg�qrta	srqrqa	srurusrva	srta	urvrsa	urxrqa	urqsrqza	urqvrsa	vrqrsa	vrsrva	vrsrya	trsrqa	trsrva	trvrqa	�rqa	�rua	wrsrqa	wrurqa	xrsrsa	xrurqa	yrursa	yrtrqa	yr�rva	yryrqa	yrqzrsa	qzrursa	qqrva	qqrta	qsrsrsa	qsrua	qursrsa	qvrua	qvrva	qtrsrwQ�_}�¥̀	J_̀{�]_\}VV1��£fcp�m	�c�lgehfmne�	£egn	¦��khfgplkghpmqrqrsa	trsa	trua	trva	yr�rva	yrqzrsa	qvrsrsQ�_}�¥̀	TZ�¢̂	̂X	L]���	Q{̂	̂¢}	�X���1�a	qvrsrs

Q�_}�¥̀	TZ�¢̂	̂X	L|}]_	R~�1WQ�_}�¥̀	TZ�¢̂	̂X	S}�[X��	LX_̀ �̂{\̂ZX_	]_Y	̂X	O�]�Y	K}~]�]̂}	LX_̂�]\̂̀�1VQ�_}�¥̀	TZ�¢̂	̂X	K̂X~	̂¢}	�X���1§�£fcp�m	�e�ng	gh	¦�m�cfj	gnc	�hp�qvru�£fcp�m	�e�ng	gh	�cp�eflgc	gnc	ohfgplkgqvrsa	qvrvQ�_}�̀¢Z~	]_Y	R̀}	X[	̈�]�Z_�̀�	K~}\Z[Z\]̂ZX_̀	]_Y	Q̂¢}�	J_̀ �̂{�}_̂ 	̀X[	K}��Z\}qrqrqa	qrqr�a	qrqrwa	V1�a	srur�a	ursrsa	urqqa	urqwa	vrsrqsa	truS]�̂Z]|	Q\\{~]_\�	X�	R̀}yr�r�a	©1©S]̂\¢Z_��	L{̂ Ẑ_�	]_YW1V§a	�rsrtªlgcfgmurqwS]��}_̂�	O~~|Z\]̂ZX_̀	[X�vrsrta	wrurya	yrsa	©1Wa	yrva	yrta	yr�rua	yrwa	yrxrta	yrqzrqa	qvrsrua	qvrsrva	qvrvruS]��}_̂�	L}�̂Z[Z\]̂}̀	[X�vrsrta	vrsrya	yrurua	©1§a	yrta	yr�rqa	yr�r�a	yrwa	yrqzrqa	yrqzrua	qvrqrqrua	qvrsrvS]��}_̂�	 ]Z|{�}	X[yrtrqrua	©1«a	yrqzrsa	qurta	qvrqrqrua	qvrsrqrsªl��cfga	¬efl�vrsrqa	vrsrya	©1V­a	qsrua	qvrsrva	qvrvruS]��}_̂	®X_Y�	S}�[X��]_\}	®X_Y	]_Ywrurvrva	yr�rwa	yrqzrua	VV1V1�S]��}_̂ �̀	S�X��}̀̀yrua	©1�a	yrxrta	yrqzrua	qvrsrua	qtrqrvSŌ IMP°K	OP̈ 	LQISNM°JQP©ªl��cfgm	gh	¦��khfgplkghpmtrvrsa	yrtrqrua	yr�rsa	yr�rua	yr�rva	yr�rwa	qvrsrqrsªo±qzrurqS}�[X��]_\}	®X_Y	]_Y	S]��}_̂	®X_Ywrurvrva	yr�rwa	yrqzrua	VV1V1�S}��Ẑ̀�	 }}̀�	PX̂Z\}̀	]_Y	LX�~|Z]_\}	�Ẑ¢	N]�̀srurqa	W1«a	urqua	wrurvrva	qzrsrsSMTKQPK	OP̈ 	STQSMT°̄ �	STQ°ML°JQP	Q V­ªh��kn�hpeflgcj	±e�ncf��qzrurqS�XY{\̂	̈]̂]a	bcdefegehf	hdW1V�1�S�XY{\̂	̈]̂]	]_Y	K]�~|}̀�	K¢X~	̈�]�Z_�̀urqqa	W1V�a	vrsrwS�X��}̀̀	]_Y	LX�~|}̂ZX_vrsrsa	²1�a	yrxa	yryrqa	qvrqrva	qtrqrvS�X��}̀̀	S]��}_̂`yrua	©1�a	yrxrta	yrqzrua	qvrsrua	qtrqrv
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IJKLMNOP	QRSTUTVTWU	WSX1X1YZ[W\R]V	̂R_[R̀RUVaVTbR̀cdedfgIJKhMJOi	jklmJnkNMfgdedoP	XX1pIJKhKlnq	rMsmtJMuMkOlfdfdfIrvwxywjvz	v{	Ixr|vz|	}z~	IrvIxrw�X�̂R���aVTWÙ	aU�	�a�̀fdoP	ed�deP	�ded�P	�d�P	�d�P	�dfedfgP	�df�P	�d�dcP	�d�dfP	fgdedeP	f�dfP	f�d�P	f�dcdfP	f�dcdeP	f�doP	fcP	foded�P	fodcR̂\R]VTWU	WS	�W[�cded�P	fededfR̂�RàR̀	aU�	�aTbR[̀	WS	�TRÙ�d�dfP	�dfgdeR̂_[R̀RUVaVTWÙ�dedfP	�doP	�dfed�P	�dedfP	�d�d�P	�dcdeP	�dodfP	�dfgdfR̂_[R̀RUVaVTbR̀edfdfP	�dfdfP	�d�P	cdfdfP	cdedfgP	f�dedfR̂̀_WÙT�T�TV�	SW[	��ẀR	ZR[SW[�TU�	V�R	�W[��d�deP	�df�P	cdedeP	cded�P	od�P	�dfd�P	�deP	�d�P	�dodfP	fgR̂VaTUa�R�d�dfP	�d�deP	�d�doP	�d�dfP	�dfgdeP	�dfgd�rM�tM�	K�	yKkOJnNO	~KNmuMkOl	nk�	{tMq�	yKk�tOtKkl	�i	yKkOJnNOKJ�1pP	�dfed�P	�dfd�R̂bTR�	WS	�WUV[a]VW[�̀	����TVVa�̀	��	��UR[	aU�	�[]�TVR]V�dfgdfP	�dfgdeP	�dffP	�dfeP	cdeP	odeP	�dfd�P	�deP	�d�deR̂bTR�	WS	��W_	Q[a�TU�̀P	Z[W��]V	QaVa	aU�	�a�_�R̀	��	�WUV[a]VW[�dfert��Ol	nk�	rMuM�tMlfdfdeP	edcP	edoP	�doP	�d�dcP	�dfodeP	cded�P	od�P	odcP	�dfP	�d�P	�d�dfP	�d�P	�dodfP	�d�P	fgdedoP	fgd�P	fededfP	fededeP	fededcP	X�1�P	fcP	fodcrKinqOtMl 	InOMkOl	nk�	yKhiJt��Ol�1X¡�̂�R̀	aU�	¢WVT]R̀	SW[	�[�TV[aVTWUfodcdf|n�MOi	K�	IMJlKkl	nk�	IJKhMJOiX�1pP	fgdc|n�MOi	IJMNnmOtKkl	nk�	IJK�Jnul�d�dfP	cdedeP	cded�P	od�P	X�1XP	fgdeP	fgdc|nuhqMlP	QRSTUTVTWU	WS�1Xp1�|nuhqMl 	|�Kh	~Jn�tk�l 	IJK�mNO	~nOn	nk��dffP	�1XpP	cded�|nuhqMl	nO	O�M	|tOM 	~KNmuMkOl	nk��1XX|N�M�mqM	K�	£nqmMl¤1pP	�d�df�]�R���R̀P	�WÙV[�]VTWU�dfgP	�dfedfP	�dfedeP	�dfd�P	fodfd�de

�R_a[aVR	�WUV[a]V̀	aU�	�WUV[a]VW[̀fdfdcP	�dfedoP	�dfcdeP	cdedcP	cded�P	�P	�d�dfP	fedfde|MhnJnOM	yKkOJnNOKJlP	QRSTUTVTWU	WS¥1X1X|�Kh	~Jn�tk�lP	QRSTUTVTWU	WS�1Xp1X|�Kh	~Jn�tk�l 	IJK�mNO	~nOn	nk�	|nuhqMl�dffP	�1XpP	cded�|tOM 	¦lM	K��1X�P	�dfdfP	�dedf�TVR	§Ù_R]VTWÙ�dedeP	�d�d�P	�d�dfP	�d�dcP	cdeP	�d�deP	�dcdeP	�dfgdfP	f�dc�TVR	̈T̀TV̀P	�[]�TVR]V�̀�d�dcP	cdedeP	cded�P	�dcdeP	�dodfP	�d�deP	�dfgdfP	f�dc�_R]Ta�	§Ù_R]VTWÙ	aU�	�R̀VTU�cded�P	fededfP	f�dc|hMNt�tNnOtKklP	QRSTUTVTWU	WSX1X1¥|hMNt�tNnOtKklfdfdfP	X1X1¥P	fdedeP	fdoP	�dfedfgP	�df�P	cdedfc�VaV�VR	WS	�T�TVaVTWÙfodfdeP	fodcdfdf�VW__TU�	V�R	�W[�ededeP	edcP	�d�P	fgd�P	fcdf�VW[R�	©aVR[Ta�̀�dedfP	�d�deP	fgdedfdeP	fgdedc|m�NKkOJnNOKJP	QRSTUTVTWU	WSª1X1X|¦«yvzwr}ywvr|ª���]WUV[a]VW[̀P	�W[�	��fdedeP	�d�deP	�dfedfP	�df�P	cded�P	oded�P	od�P	odcP	�d�dfdeP	�d�d�|m�NKkOJnNOmnq	rMqnOtKklª1�P	odcP	�d�dfdeP	�d�P	�dfgP	fgdedfP	fcdfP	fcdedf����TVVa�̀�dfgP	�dffP	�dfeP	cded�P	odedfP	oded�P	�d�dcP	�deP	�d�P	�d�P	�d�dfP	�dfgdeP	�dfgd�����TVVa�	�]�R���R�dfgdeP	�dfedoP	cded�|m�JK�nOtKk 	¬nt�MJl	K��dfdfP	XX1�|m�lOnkNMl 	­n®nJ�KmlX�1�|m�lOnkOtnq	yKuhqMOtKkcded�P	�dfdfP	�dfd�P	�ded�P	�dcdeP	¤1̄P	�d�dfP	�dfgd�P	fedeP	fodfde|m�lOnkOtnq	yKuhqMOtKkP	QRSTUTVTWU	WS¤1̄1X���̀VTV�VTWU	WS	���]WUV[a]VW[̀oded�P	odedc���̀VTV�VTWU	WS	�[]�TVR]Ved�d����̀VTV�VTWÙ	WS	©aVR[Ta�̀�dcdeP	�doP	�d�d�|m�°lm�NKkOJnNOKJP	QRSTUTVTWU	WSª1X1p
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IJKLJMNOPQ	RSTUVWVSTLXYZY[\]̂ _̂̀̀ab̀	cde	f̀ g̀hd̀ij1k\]l_bgdm_de_dmj1no	pqYrYs\]l_btg̀gad	cde	uad̀mb]̂mgad	vbâ_e]b_̀pYrYro	j1jo	XY[o	XYprYpqo	[YrYro	[YrYZo	sYpYXo	sYrY[o	ZYpYXo	ZYXY[o	wYro	wYXYpo	xY[Yro	pqo	pro	p[o	pyYpY[IJzz{VQMLpYyo	XYprYpo	[YrY[o	[YrYso	yYrYpo	xYXo	xY[Yro	xYyY[o	xYso	xYpqYyo	p[YrYpIJMQW|yY[YpYro	xYsYwo	xYwYyo	xYpqYro	xYpqYXo	ppYpYro	p[YrYro	pyYrYZIJMQW|o	RSTLQTW	SNxYwYyo	xYpqYro	xYpqYXIJM}Q|LpYpYZo	rYXY[\]̀l_d̀gad	~�	m�_	��d_b	�ab	uadt_dg_d̂_i�1jIJLzQTLVST	SN	W�Q	�SM�XYZYyo	yY[Yro	p[YXIJLzQTLVST	SM	�QM�VTOWVST	SN	W�Q	RSTWMOPWyY[YpYpo	p[�c�_̀XYso	XYwYrYpo	ZYXY[Y[�_b�gdcmgad	~�	m�_	uadmbĉmabi�1io	pyYpYZ�_b�gdcmgad	~�	m�_	��d_b	�ab	uc]̀_yY[YpYpo	i�1k�	pyYpYZ�_b�gdcmgad	~�	m�_	��d_b	�ab	uadt_dg_d̂_i�1��QM�VTOWVST	SN	W�Q	�MP�VWQPWrYXYX�QM�VTOWVST	SN	W�Q	RSTWMOPWSM	��z{S|�QTWp[YrYr������f����	��	\�\v��\���	��	���	u����fu�i��_̀m̀	cde	�d̀l_̂mgad̀XYpYXo	XYXYXo	XYZYpo	[YrYro	[YrYso	[YrYxo	xY[Yro	xYwYXo	xYxYro	xYpqYpo	pqYXYro	prYrYpo	ij1�������g�_�	�_�c�̀	cde	��m_d̀gad̀	a�XYrY[o	XYZY[o	yYrYXo	ZYrYpo	ZYXYpo	ZY[o	�1jo	xYyYpo	xYZo	pqYXYro	pqY[o	p[YXYro	pyYpYso	pyYrYy

�V�Q	�V�VWLrYpYro	rYro	rYyo	XYrYro	XYpqo	XYppo	XYprYyo	XYpyYpo	[Yro	yYro	yYXo	yY[o	sYrY[o	ZYXo	ZY[o	wYro	xYro	xYXYpo	xYXYXo	xY[Ypo	xYyo	xYso	xYZo	xYwo	xYxo	xYpqo	prYro	pXY[o	p[o	pyYpYro	pyYpYXo	pyY[�g�_	�g�gm̀	ad	u�cg�̀XYZY[o	pqYrYwo	pyYpYro	pyYpYX�VW{Q	WS	�SM�xYXYro	xYXYX��u�������	f��	u����u����	��	��� ik�d̂at_bgdh	a�	�ab¡ik1i¢TNSMQLQQT	RSTUVWVSTLo	RSTPQO{QU	SM	¢T�TS£TXYZY[o	wYXYpo	pqYX¢TVW	¤MVPQLZYXYXYro	xYpYr¢LQ	SN	¥SPJ�QTWLpYpYpo	pYyo	rYXYso	XYprYso	yYX�̀_	a�	\gm_j1ijo	sYpYpo	sYrYp�c�]_̀�	\̂�_e]�_	a�n1ko	xYXYp�OV}QM	SN	R{OV�L	K|	W�Q	�MP�VWQPWpXYXYr�OV}QM	SN	R{OV�L	K|	W�Q	RSTWMOPWSMxYpqYyo	pXYXYro	i¦1i1§�OV}QM	SN	R{OV�L	K|	W�Q	̈£TQMxYxYXo	xYpqYXo	xYpqY[o	prYrYrYpo	pXYXYro	p[YrY[o	i¦1i1§�OV}QM	SN	RSTLQ©JQTWVO{	¥O�OªQLp[YrY[o	pyYpYZ�OV}QM	SN	�VQTLxYXo	xYpqYro	xYpqY[�cgt_b̀	a�	\]~bahcmgadsYpYpo	ii1j�cbbcdm�j1¦o	[YrYxo	xYXYXo	xYwY[o	xYxYpo	xYpqYro	xYpqY[o	prYrYro	pyYpYr�QOW�QM	¥Q{O|LwYXo	pyYpYsYr�ab¡o	¥QNVTVWVST	SNi1i1j�MVWWQT	RSTLQTWpYyYro	XY[Yro	XYZY[o	XYprYwo	XYp[Yro	[YpYro	xYXYro	xYpqYXo	pXYro	pXYXYro	pyY[Y[Yr�MVWWQT	«TWQMzMQWOWVSTL[YrYppo	[YrYpr�MVWWQT	̈MUQMLpYpYpo	rY[o	XYxo	Zo	wYrYro	prYpo	prYro	pXY[Yro	p[YXYp
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IJKLMNO	P			QOROJIN	SJTULVLTRVW	PXP	YZ[\]	̂_̀\a\b\ca[W	PXPXP	Kd_	McabeZ]b	̂c]fg_ab[hij	klmnopqn	rlqstjmnu	poj	jmstjopnjv	wm	nij	xyojjtjmn	zjn{jjm	nij	|{mjo	pmv	klmnopqnlo	}ijojwmp~njo	nij	xyojjtjmn�	pmv	qlmuwun	l~	nij	xyojjtjmn�	klmvwnwlmu	l~	nij	klmnopqn	}�jmjop��	�s���jtjmnpo�	pmv	lnijo	klmvwnwlmu��	rop{wmyu�	��jqw~wqpnwlmu�	xvvjmvp	wuusjv	�owlo	nl	j�jqsnwlm	l~	nij	klmnopqn�	lnijo	vlqstjmnu	�wunjv	wm	nij	xyojjtjmn�	pmv	�lvw~wqpnwlmu	wuusjv	p~njo	j�jqsnwlm	l~	nij	klmnopqn�	x	�lvw~wqpnwlm	wu	}��	p	{ownnjm	ptjmvtjmn	nl	nij	klmnopqn	uwymjv	z�	zlni	�ponwju�	}��	p	kipmyj	|ovjo�	}��	p	klmunosqnwlm	kipmyj	rwojqnw�j�	lo	}��	p	{ownnjm	lovjo	~lo	p	twmlo	qipmyj	wm	nij	�lo�	wuusjv	z�	nij	xoqiwnjqn�	�m�juu	u�jqw~wqp���	jmstjopnjv	wm	nij	xyojjtjmn�	nij	klmnopqn	rlqstjmnu	vl	mln	wmq�svj	nij	pv�jonwujtjmn	lo	wm�wnpnwlm	nl	zwv�	�munosqnwlmu	nl	�wvvjou�	upt��j	~lotu�	lnijo	wm~lotpnwlm	~somwuijv	z�	nij	|{mjo	wm	pmnwqw�pnwlm	l~	ojqjw�wmy	zwvu	lo	�ol�lup�u�	nij	klmnopqnlo�u	zwv	lo	�ol�lup��	lo	�lonwlmu	l~	xvvjmvp	oj�pnwmy	nl	zwvvwmy	lo	�ol�lup�	oj�swojtjmnu�W	PXPX�	Kd_	McabeZ]bhij	klmnopqn	rlqstjmnu	~lot	nij	klmnopqn	~lo	klmunosqnwlm�	hij	klmnopqn	oj�ojujmnu	nij	jmnwoj	pmv	wmnjyopnjv	pyojjtjmn	zjn{jjm	nij	�ponwju	ijojnl	pmv	us�joujvju	�owlo	mjylnwpnwlmu�	oj�ojujmnpnwlmu�	lo	pyojjtjmnu�	jwnijo	{ownnjm	lo	lop��	hij	klmnopqn	tp�	zj	ptjmvjv	lo	tlvw~wjv	lm��	z�	p	�lvw~wqpnwlm�	hij	klmnopqn	rlqstjmnu	uip��	mln	zj	qlmunosjv	nl	qojpnj	p	qlmnopqnsp�	oj�pnwlmuiw�	l~	pm�	�wmv	}��	zjn{jjm	nij	klmnopqnlo	pmv	nij	xoqiwnjqn	lo	nij	xoqiwnjqn�u	qlmus�npmnu�	}��	zjn{jjm	nij	|{mjo	pmv	p	�szqlmnopqnlo	lo	p	�sz�uszqlmnopqnlo�	}��	zjn{jjm	nij	|{mjo	pmv	nij	xoqiwnjqn	lo	nij	xoqiwnjqn�u	qlmus�npmnu�	lo	}��	zjn{jjm	pm�	�joulmu	lo	jmnwnwju	lnijo	nipm	nij	|{mjo	pmv	nij	klmnopqnlo�	hij	xoqiwnjqn	uip���	il{j�jo�	zj	jmnwn�jv	nl	�jo~lotpmqj	pmv	jm~loqjtjmn	l~	lz�wypnwlmu	smvjo	nij	klmnopqn	wmnjmvjv	nl	~pqw�wnpnj	�jo~lotpmqj	l~	nij	xoqiwnjqn�u	vsnwju�W	PXPX�	Kd_	�ce�hij	njot	��lo��	tjpmu	nij	qlmunosqnwlm	pmv	ujo�wqju	oj�swojv	z�	nij	klmnopqn	rlqstjmnu�	{ijnijo	qlt��jnjv	lo	�ponwp���	qlt��jnjv�	pmv	wmq�svju	p��	lnijo	�pzlo�	tpnjowp�u�	j�sw�tjmn�	pmv	ujo�wqju	�ol�wvjv	lo	nl	zj	�ol�wvjv	z�	nij	klmnopqnlo	nl	~s�~w��	nij	klmnopqnlo�u	lz�wypnwlmu�	hij	�lo�	tp�	qlmunwnsnj	nij	{il�j	lo	p	�pon	l~	nij	�ol�jqn�W	PXPX�	Kd_	Sec�_]bhij	�ol�jqn	wu	nij	nlnp�	qlmunosqnwlm	l~	{iwqi	nij	�lo�	�jo~lotjv	smvjo	nij	klmnopqn	rlqstjmnu	tp�	zj	nij	{il�j	lo	p	�pon	pmv	{iwqi	tp�	wmq�svj	qlmunosqnwlm	z�	nij	|{mjo	pmv	z�	�j�popnj	klmnopqnlou�W	PXPX�	Kd_	̂eZ \a¡[hij	rop{wmyu	poj	nij	yop�iwq	pmv	�wqnlowp�	�lonwlmu	l~	nij	klmnopqn	rlqstjmnu	uil{wmy	nij	vjuwym�	�lqpnwlm	pmv	vwtjmuwlmu	l~	nij	�lo��	yjmjop���	wmq�svwmy	��pmu�	j�j�pnwlmu�	ujqnwlmu�	vjnpw�u�	uqijvs�ju�	pmv	vwpyoptu�W	PXPX¢	Kd_	V£_]\̀\]Zb\ca[hij	��jqw~wqpnwlmu	poj	nipn	�lonwlm	l~	nij	klmnopqn	rlqstjmnu	qlmuwunwmy	l~	nij	{ownnjm	oj�swojtjmnu	~lo	tpnjowp�u�	j�sw�tjmn�	u�unjtu�	unpmvpovu	pmv	{lo�tpmuiw�	~lo	nij	�lo��	pmv	�jo~lotpmqj	l~	oj�pnjv	ujo�wqju�W	PXPX¤	La[befg_ab[	c̀	V_e¥\]_�munostjmnu	l~	�jo�wqj	poj	oj�ojujmnpnwlmu�	wm	pm�	tjvwst	l~	j��ojuuwlm	ml{	�ml{m	lo	�pnjo	vj�j�l�jv�	l~	nij	npmywz�j	pmv	wmnpmywz�j	qojpnw�j	{lo�	�jo~lotjv	z�	nij	xoqiwnjqn	pmv	nij	xoqiwnjqn�u	qlmus�npmnu	smvjo	nijwo	oju�jqnw�j	�ol~juuwlmp�	ujo�wqju	pyojjtjmnu�	�munostjmnu	l~	�jo�wqj	tp�	wmq�svj�	{wnilsn	�wtwnpnwlm�	unsvwju�	uso�j�u�	tlvj�u�	u�jnqiju�	vop{wmyu�	u�jqw~wqpnwlmu�	pmv	lnijo	uwtw�po	tpnjowp�u�W	PXPX¦	La\b\Z§	̂_]\[\ca	̈Z�_ehij	�mwnwp�	rjqwuwlm	�p�jo	wu	nij	�joulm	wvjmnw~wjv	wm	nij	xyojjtjmn	nl	ojmvjo	wmwnwp�	vjqwuwlmu	lm	k�pwtu	wm	pqqlovpmqj	{wni	�jqnwlm	�©���	hij	�mwnwp�	rjqwuwlm	�p�jo	uip��	mln	uil{	�ponwp�wn�	nl	nij	|{mjo	lo	klmnopqnlo	pmv	uip��	mln	zj	�wpz�j	~lo	ojus�nu	l~	wmnjo�ojnpnwlmu	lo	vjqwuwlmu	ojmvjojv	wm	yllv	~pwni�W	PX�	Mcee_§Zb\ca	Zaª	Lab_ab	c̀	bd_	McabeZ]b	̂c]fg_ab[W	PX�XP	hij	wmnjmn	l~	nij	klmnopqn	rlqstjmnu	wu	nl	wmq�svj	p��	wnjtu	mjqjuupo�	~lo	nij	�ol�jo	j�jqsnwlm	pmv	qlt��jnwlm	l~	nij	�lo�	z�	nij	klmnopqnlo�	hij	klmnopqn	rlqstjmnu	poj	qlt��jtjmnpo��	pmv	{ipn	wu	oj�swojv	z�	lmj	uip��	zj	pu	zwmvwmy	pu	w~	oj�swojv	z�	p��«	�jo~lotpmqj	z�	nij	klmnopqnlo	uip��	zj	oj�swojv	lm��	nl	nij	j�njmn	qlmuwunjmn	{wni	nij	klmnopqn	rlqstjmnu	pmv	ojpulmpz��	wm~jopz�j	~olt	nijt	pu	zjwmy	mjqjuupo�	nl	�olvsqj	nij	wmvwqpnjv	ojus�nu�
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J	KLMLKLK	NOP	QRSTUQVQWX	YZ	TRX	[\YSQ]QYR	YZ	WOP	̂YRW\T_W	̀Y_abPRW]	]OTUU	RYW	QRSTUQVTWP	WOP	̂YRW\T_W	Y\	QW]	\PbTQRQRc	[\YSQ]QYR]d	eZ	QW	Q]	VPWP\bQRPV	WOTW	TRX	[\YSQ]QYR	YZ	WOP	̂YRW\T_W	̀Y_abPRW]	SQYUTWP]	TRX	UTfg	Y\	Q]	YWOP\fQ]P	QRSTUQV	Y\	aRPRZY\_PThUPg	WOPR	WOTW	[\YSQ]QYR	]OTUU	hP	\PSQ]PV	WY	WOP	PiWPRW	RP_P]]T\X	WY	bTjP	WOTW	[\YSQ]QYR	UPcTU	TRV	PRZY\_PThUPd	eR	]a_O	_T]P	WOP	̂YRW\T_W	̀Y_abPRW]	]OTUU	hP	_YR]W\aPVg	WY	WOP	ZaUUP]W	PiWPRW	[P\bQWWPV	hX	UTfg	WY	cQSP	PZZP_W	WY	WOP	[T\WQP]k	QRWPRWQYR]	TRV	[a\[Y]P]	QR	PiP_aWQRc	WOP	̂YRW\T_WdJ	KLMLM	l\cTRQmTWQYR	YZ	WOP	n[P_QZQ_TWQYR]	QRWY	VQSQ]QYR]g	]P_WQYR]	TRV	T\WQ_UP]g	TRV	T\\TRcPbPRW	YZ	̀\TfQRc]	]OTUU	RYW	_YRW\YU	WOP	̂YRW\T_WY\	QR	VQSQVQRc	WOP	oY\j	TbYRc	nah_YRW\T_WY\]	Y\	QR	P]WThUQ]OQRc	WOP	PiWPRW	YZ	oY\j	WY	hP	[P\ZY\bPV	hX	TRX	W\TVPdJ	KLMLp	qRUP]]	YWOP\fQ]P	]WTWPV	QR	WOP	̂YRW\T_W	̀Y_abPRW]g	fY\V]	WOTW	OTSP	fPUUrjRYfR	WP_ORQ_TU	Y\	_YR]W\a_WQYR	QRVa]W\X	bPTRQRc]	T\P	a]PV	QR	WOP	̂YRW\T_W	̀Y_abPRW]	QR	T__Y\VTR_P	fQWO	]a_O	\P_YcRQmPV	bPTRQRc]dJ	KLp	stuvwtxvytwvz{NP\b]	_T[QWTUQmPV	QR	WOP]P	|PRP\TU	̂YRVQWQYR]	QR_UaVP	WOY]P	WOTW	T\P	}~�	][P_QZQ_TUUX	VPZQRPVg	}��	WOP	WQWUP]	YZ	RabhP\PV	T\WQ_UP]g	Y\	}��	WOP	WQWUP]	YZ	YWOP\	VY_abPRW]	[ahUQ]OPV	hX	WOP	�bP\Q_TR	eR]WQWaWP	YZ	�\_OQWP_W]dJ	KL�	�{w��u��wtwvz{eR	WOP	QRWP\P]W	YZ	h\PSQWX	WOP	̂YRW\T_W	̀Y_abPRW]	Z\P�aPRWUX	YbQW	bYVQZXQRc	fY\V]	]a_O	T]	�TUU�	TRV	�TRX�	TRV	T\WQ_UP]	]a_O	T]	�WOP�	TRV	�TRg�	haW	WOP	ZT_W	WOTW	T	bYVQZQP\	Y\	TR	T\WQ_UP	Q]	Th]PRW	Z\Yb	YRP	]WTWPbPRW	TRV	T[[PT\]	QR	TRYWOP\	Q]	RYW	QRWPRVPV	WY	TZZP_W	WOP	QRWP\[\PWTWQYR	YZ	PQWOP\	]WTWPbPRWdJ	KL�	��{����vu	t{�	���	z�	��t�v{���	�u��v�v�twvz{��	t{�	�w���	�{�w����{w�	z�	����v��J	KL�LK	NOP	�\_OQWP_W	TRV	WOP	�\_OQWP_Wk]	_YR]aUWTRW]	]OTUU	hP	VPPbPV	WOP	TaWOY\]	TRV	YfRP\]	YZ	WOPQ\	\P][P_WQSP	eR]W\abPRW]	YZ	nP\SQ_Pg	QR_UaVQRc	WOP	̀\TfQRc]	TRV	n[P_QZQ_TWQYR]g	TRV	\PWTQR	TUU	_YbbYR	UTfg	]WTWaWY\Xg	TRV	YWOP\	\P]P\SPV	\QcOW]	QR	WOPQ\	eR]W\abPRW]	YZ	nP\SQ_Pg	QR_UaVQRc	_Y[X\QcOW]d	NOP	̂YRW\T_WY\g	nah_YRW\T_WY\]g	nahr]ah_YRW\T_WY\]g	TRV	]a[[UQP\]	]OTUU	RYW	YfR	Y\	_UTQb	T	_Y[X\QcOW	QR	WOP	eR]W\abPRW]	YZ	nP\SQ_Pd	nahbQWWTU	Y\	VQ]W\QhaWQYR	WY	bPPW	YZZQ_QTU	\PcaUTWY\X	\P�aQ\PbPRW]	Y\	ZY\	YWOP\	[a\[Y]P]	QR	_YRRP_WQYR	fQWO	WOP	�\Y�P_W	Q]	RYW	WY	hP	_YR]W\aPV	T]	[ahUQ_TWQYR	QR	VP\YcTWQYR	YZ	WOP	�\_OQWP_Wk]	Y\	�\_OQWP_Wk]	_YR]aUWTRW]k	\P]P\SPV	\QcOW]dJ	KL�LM	NOP	̂YRW\T_WY\g	nah_YRW\T_WY\]g	nahr]ah_YRW\T_WY\]g	TRV	]a[[UQP\]	T\P	TaWOY\QmPV	WY	a]P	TRV	\P[\YVa_P	WOP	eR]W\abPRW]	YZ	nP\SQ_P	[\YSQVPV	WY	WOPbg	]ah�P_W	WY	TRX	[\YWY_YU]	P]WThUQ]OPV	[a\]aTRW	WY	nP_WQYR]	~d�	TRV	~d�g	]YUPUX	TRV	Pi_Ua]QSPUX	ZY\	PiP_aWQYR	YZ	WOP	oY\jd	�UU	_Y[QP]	bTVP	aRVP\	WOQ]	TaWOY\QmTWQYR	]OTUU	hPT\	WOP	_Y[X\QcOW	RYWQ_Pg	QZ	TRXg	]OYfR	YR	WOP	eR]W\abPRW]	YZ	nP\SQ_Pd	NOP	̂YRW\T_WY\g	nah_YRW\T_WY\]g	nahr]ah_YRW\T_WY\]g	TRV	]a[[UQP\]	bTX	RYW	a]P	WOP	eR]W\abPRW]	YZ	nP\SQ_P	YR	YWOP\	[\Y�P_W]	Y\	ZY\	TVVQWQYR]	WY	WOP	�\Y�P_W	YaW]QVP	WOP	]_Y[P	YZ	WOP	oY\j	fQWOYaW	WOP	][P_QZQ_	f\QWWPR	_YR]PRW	YZ	WOP	lfRP\g	�\_OQWP_Wg	TRV	WOP	�\_OQWP_Wk]	_YR]aUWTRW]dJ	KL�	�zwv��J	KL�LK	�i_P[W	T]	YWOP\fQ]P	[\YSQVPV	QR	nP_WQYR	~d d�g	fOP\P	WOP	̂YRW\T_W	̀Y_abPRW]	\P�aQ\P	YRP	[T\WX	WY	RYWQZX	Y\	cQSP	RYWQ_P	WY	WOP	YWOP\	[T\WXg	]a_O	RYWQ_P	]OTUU	hP	[\YSQVPV	QR	f\QWQRc	WY	WOP	VP]QcRTWPV	\P[\P]PRWTWQSP	YZ	WOP	[T\WX	WY	fOYb	WOP	RYWQ_P	Q]	TVV\P]]PV	TRV	]OTUU	hP	VPPbPV	WY	OTSP	hPPR	VaUX	]P\SPV	QZ	VPUQSP\PV	QR	[P\]YRg	hX	bTQUg	hX	_Ya\QP\g	Y\	hX	PUP_W\YRQ_	W\TR]bQ]]QYR	QZ	T	bPWOYV	ZY\	PUP_W\YRQ_	W\TR]bQ]]QYR	Q]	]PW	ZY\WO	QR	WOP	�c\PPbPRWdJ	KL�LM	¡YWQ_P	YZ	̂UTQb]	T]	[\YSQVPV	QR	nP_WQYR	~¢d~d�	]OTUU	hP	[\YSQVPV	QR	f\QWQRc	TRV	]OTUU	hP	VPPbPV	WY	OTSP	hPPR	VaUX	]P\SPV	YRUX	QZ	VPUQSP\PV	WY	WOP	VP]QcRTWPV	\P[\P]PRWTWQSP	YZ	WOP	[T\WX	WY	fOYb	WOP	RYWQ_P	Q]	TVV\P]]PV	hX	_P\WQZQPV	Y\	\PcQ]WP\PV	bTQUg	Y\	hX	_Ya\QP\	[\YSQVQRc	[\YYZ	YZ	VPUQSP\XdJ	KL£	�v�vwtx	�twt	���	t{�	¤�t{��v��vz{NOP	[T\WQP]	]OTUU	Tc\PP	a[YR	[\YWY_YU]	cYSP\RQRc	WOP	W\TR]bQ]]QYR	TRV	a]P	YZ	eR]W\abPRW]	YZ	nP\SQ_P	Y\	TRX	YWOP\	QRZY\bTWQYR	Y\	VY_abPRWTWQYR	QR	VQcQWTU	ZY\bd	NOP	[T\WQP]	fQUU	a]P	�e�	̀Y_abPRW	��¥�¦§�¥~�g	̈aQUVQRc	eRZY\bTWQYR	©YVPUQRc	TRV	̀QcQWTU	̀TWT	�iOQhQWg	WY	P]WThUQ]O	WOP	[\YWY_YU]	ZY\	WOP	VPSPUY[bPRWg	a]Pg	W\TR]bQ]]QYRg	TRV	Pi_OTRcP	YZ	VQcQWTU	VTWTdJ	KLª	«�vx�v{�	�{�z��twvz{	¬z��x�	���	t{�	­�xvt{���RX	a]P	YZg	Y\	\PUQTR_P	YRg	TUU	Y\	T	[Y\WQYR	YZ	T	haQUVQRc	QRZY\bTWQYR	bYVPU	fQWOYaW	Tc\PPbPRW	WY	[\YWY_YU]	cYSP\RQRc	WOP	a]P	YZg	TRV	\PUQTR_P	YRg	WOP	QRZY\bTWQYR	_YRWTQRPV	QR	WOP	bYVPU	TRV	fQWOYaW	OTSQRc	WOY]P	[\YWY_YU]	]PW	ZY\WO	QR	�e�	Ỳ_abPRW	��¥�¦§�¥~�g	̈aQUVQRc	eRZY\bTWQYR	©YVPUQRc	TRV	̀QcQWTU	̀TWT	�iOQhQWg	TRV	WOP	\P�aQ]QWP	�e�	̀Y_abPRW	
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IJKJLMJKNOP	QRSTUVW	XYZ[\Z]̂	_]̀SRabWZS]	cS\U[Z]̂	QRSWSVS[	dSRaP	efb[[	gU	bW	WfU	YeZ]̂	SR	RU[hZ]̂	ibRWhje	eS[U	RZek	b]\	lZWfSYW	[ZbgZ[ZWh	WS	WfU	SWfUR	ibRWh	b]\	ZWe	VS]WRbVWSRe	SR	VS]eY[Wb]WeP	WfU	bYWfSRe	S̀P	SR	VS]WRZgYWSRe	WSP	WfU	gYZ[\Z]̂	Z]̀SRabWZS]	aS\U[P	b]\	UbVf	S̀	WfUZR	b̂U]We	b]\	Uai[ShUUemnopqrst	u			vwxtoy	uz{	|}~}���y	uz{z{	�fU	�l]UR	Ze	WfU	iUReS]	SR	U]WZWh	Z\U]WZ̀ZU\	be	eYVf	Z]	WfU	�̂RUUaU]W	b]\	Ze	RÙURRU\	WS	WfRSŶfSYW	WfU	�S]WRbVW	�SVYaU]We	be	Z̀	eZ]̂Y[bR	Z]	]YagURm	�fU	�l]UR	efb[[	\UeẐ]bWU	Z]	lRZWZ]̂	b	RUiRUeU]WbWZ�U	lfS	efb[[	fb�U	U�iRUee	bYWfSRZWh	WS	gZ]\	WfU	�l]UR	lZWf	RUeiUVW	WS	b[[	abWWURe	RU�YZRZ]̂	WfU	�l]URje	biiRS�b[	SR	bYWfSRZ�bWZS]m	��VUiW	be	SWfURlZeU	iRS�Z\U\	Z]	�UVWZS]	�mJmNP	WfU	�RVfZWUVW	\SUe	]SW	fb�U	eYVf	bYWfSRZWhm	�fU	WURa	��l]UR�	aUb]e	WfU	�l]UR	SR	WfU	�l]URje	bYWfSRZ�U\	RUiRUeU]WbWZ�Umy	uz{zu	�fU	�l]UR	efb[[	̀YR]Zef	WS	WfU	�S]WRbVWSRP	lZWfZ]	̀Z̀WUU]	\bhe	b̀WUR	RUVUZiW	S̀	b	lRZWWU]	RU�YUeWP	Z]̀SRabWZS]	]UVUeebRh	b]\	RU[U�b]W	̀SR	WfU	�S]WRbVWSR	WS	U�b[YbWUP	̂Z�U	]SWZVU	S̀P	SR	U]̀SRVU	aUVfb]ZVje	[ZU]	RẐfWem	�YVf	Z]̀SRabWZS]	efb[[	Z]V[Y\U	b	VSRRUVW	eWbWUaU]W	S̀	WfU	RUVSR\	[Ûb[	WZW[U	WS	WfU	iRSiURWh	S]	lfZVf	WfU	QRSTUVW	Ze	[SVbWU\P	YeYb[[h	RÙURRU\	WS	be	WfU	eZWUP	b]\	WfU	�l]URje	Z]WURUeW	WfURUZ]my	uzu	t���}~�}	��	��}	v�~}���	��~�~����	n���~�}�}~��y	uzuz{	QRZSR	WS	VSaaU]VUaU]W	S̀	WfU	�SRk	b]\	YiS]	lRZWWU]	RU�YUeW	gh	WfU	�S]WRbVWSRP	WfU	�l]UR	efb[[	̀YR]Zef	WS	WfU	�S]WRbVWSR	RUbeS]bg[U	U�Z\U]VU	WfbW	WfU	�l]UR	fbe	ab\U	̀Z]b]VZb[	bRRb]̂UaU]We	WS	̀Y[̀Z[[	WfU	�l]URje	Sg[ẐbWZS]e	Y]\UR	WfU	�S]WRbVWm	�fU	�S]WRbVWSR	efb[[	fb�U	]S	Sg[ẐbWZS]	WS	VSaaU]VU	WfU	�SRk	Y]WZ[	WfU	�l]UR	iRS�Z\Ue	eYVf	U�Z\U]VUm	_̀	VSaaU]VUaU]W	S̀	WfU	�SRk	Ze	\U[bhU\	Y]\UR	WfZe	�UVWZS]	JmJmNP	WfU	�S]WRbVW	�ZaU	efb[[	gU	U�WU]\U\	biiRSiRZbWU[hmy	uzuzu	dS[[SlZ]̂	VSaaU]VUaU]W	S̀	WfU	�SRk	b]\	YiS]	lRZWWU]	RU�YUeW	gh	WfU	�S]WRbVWSRP	WfU	�l]UR	efb[[	̀YR]Zef	WS	WfU	�S]WRbVWSR	RUbeS]bg[U	U�Z\U]VU	WfbW	WfU	�l]UR	fbe	ab\U	̀Z]b]VZb[	bRRb]̂UaU]We	WS	̀Y[̀Z[[	WfU	�l]URje	Sg[ẐbWZS]e	Y]\UR	WfU	�S]WRbVW	S][h	Z̀	�N�	WfU	�l]UR	̀bZ[e	WS	abkU	ibhaU]We	WS	WfU	�S]WRbVWSR	be	WfU	�S]WRbVW	�SVYaU]We	RU�YZRU 	�J�	WfU	�S]WRbVWSR	Z\U]WZ̀ZUe	Z]	lRZWZ]̂	b	RUbeS]bg[U	VS]VUR]	RÛbR\Z]̂	WfU	�l]URje	bgZ[ZWh	WS	abkU	ibhaU]W	lfU]	\YU 	SR	�O�	b	Vfb]̂U	Z]	WfU	�SRk	abWURZb[[h	Vfb]̂Ue	WfU	�S]WRbVW	�Yam	_̀	WfU	�l]UR	̀bZ[e	WS	iRS�Z\U	eYVf	U�Z\U]VUP	be	RU�YZRU\P	lZWfZ]	̀SYRWUU]	\bhe	S̀	WfU	�S]WRbVWSRje	RU�YUeWP	WfU	�S]WRbVWSR	abh	ZaaU\ZbWU[h	eWSi	WfU	�SRk	b]\P	Z]	WfbW	U�U]WP	efb[[	]SWZ̀h	WfU	�l]UR	WfbW	WfU	�SRk	fbe	eWSiiU\m	¡SlU�URP	Z̀	WfU	RU�YUeW	Ze	ab\U	gUVbYeU	b	Vfb]̂U	Z]	WfU	�SRk	abWURZb[[h	Vfb]̂Ue	WfU	�S]WRbVW	�Ya	Y]\UR	�O�	bgS�UP	WfU	�S]WRbVWSR	abh	ZaaU\ZbWU[h	eWSi	S][h	WfbW	iSRWZS]	S̀	WfU	�SRk	b̀̀UVWU\	gh	WfU	Vfb]̂U	Y]WZ[	RUbeS]bg[U	U�Z\U]VU	Ze	iRS�Z\U\m	_̀	WfU	�SRk	Ze	eWSiiU\	Y]\UR	WfZe	�UVWZS]	JmJmJP	WfU	�S]WRbVW	�ZaU	efb[[	gU	U�WU]\U\	biiRSiRZbWU[h	b]\	WfU	�S]WRbVW	�Ya	efb[[	gU	Z]VRUbeU\	gh	WfU	baSY]W	S̀	WfU	�S]WRbVWSRje	RUbeS]bg[U	VSeWe	S̀	efYW\Sl]P	\U[bh	b]\	eWbRW¢YiP	i[Ye	Z]WURUeW	be	iRS�Z\U\	Z]	WfU	�S]WRbVW	�SVYaU]Wemy	uzuz£	�̀WUR	WfU	�l]UR	̀YR]ZefUe	U�Z\U]VU	S̀	̀Z]b]VZb[	bRRb]̂UaU]We	Y]\UR	WfZe	�UVWZS]	JmJP	WfU	�l]UR	efb[[	]SW	abWURZb[[h	�bRh	eYVf	̀Z]b]VZb[	bRRb]̂UaU]We	lZWfSYW	iRZSR	]SWZVU	WS	WfU	�S]WRbVWSRmy	uzuz¤	�fURU	WfU	�l]UR	fbe	\UeẐ]bWU\	Z]̀SRabWZS]	̀YR]ZefU\	Y]\UR	WfZe	�UVWZS]	JmJ	be	�VS]̀Z\U]WZb[P�	WfU	�S]WRbVWSR	efb[[	kUUi	WfU	Z]̀SRabWZS]	VS]̀Z\U]WZb[	b]\	efb[[	]SW	\ZeV[SeU	ZW	WS	b]h	SWfUR	iUReS]m	¡SlU�URP	WfU	�S]WRbVWSR	abh	\ZeV[SeU	�VS]̀Z\U]WZb[�	Z]̀SRabWZS]P	b̀WUR	eU�U]	�¥�	\bhej	]SWZVU	WS	WfU	�l]URP	lfURU	\ZeV[SeYRU	Ze	RU�YZRU\	gh	[blP	Z]V[Y\Z]̂	b	eYgiSU]b	SR	SWfUR	̀SRa	S̀	VSaiY[eSRh	[Ûb[	iRSVUee	ZeeYU\	gh	b	VSYRW	SR	̂S�UR]aU]Wb[	U]WZWhP	SR	gh	VSYRW	SR	bRgZWRbWSR�e�	SR\URm	�fU	�S]WRbVWSR	abh	b[eS	\ZeV[SeU	�VS]̀Z\U]WZb[�	Z]̀SRabWZS]	WS	ZWe	Uai[ShUUeP	VS]eY[Wb]WeP	eYRUWZUeP	�YgVS]WRbVWSRe	b]\	WfUZR	Uai[ShUUeP	�Yg¢eYgVS]WRbVWSReP	b]\	SWfURe	lfS	]UU\	WS	k]Sl	WfU	VS]WU]W	S̀	eYVf	Z]̀SRabWZS]	eS[U[h	b]\	U�V[YeZ�U[h	̀SR	WfU	QRSTUVW	b]\	lfS	b̂RUU	WS	abZ]WbZ]	WfU	VS]̀Z\U]WZb[ZWh	S̀	eYVf	Z]̀SRabWZS]my	uz£	q~��������~	�~�	¦}����}�	o}§̈��}�	��	��}	v�~}�y	uz£z{	��VUiW	̀SR	iURaZWe	b]\	̀UUe	WfbW	bRU	WfU	RUeiS]eZgZ[ZWh	S̀	WfU	�S]WRbVWSR	Y]\UR	WfU	�S]WRbVW	�SVYaU]WeP	Z]V[Y\Z]̂	WfSeU	RU�YZRU\	Y]\UR	�UVWZS]	Om¥mNP	WfU	�l]UR	efb[[	eUVYRU	b]\	ibh	̀SR	]UVUeebRh	biiRS�b[eP	UbeUaU]WeP	beeUeeaU]We	b]\	VfbR̂Ue	RU�YZRU\	̀SR	VS]eWRYVWZS]P	YeU	SR	SVVYib]Vh	S̀	iURab]U]W	eWRYVWYRUe	SR	̀SR	iURab]U]W	Vfb]̂Ue	Z]	U�ZeWZ]̂	̀bVZ[ZWZUemy	uz£zu	�fU	�l]UR	efb[[	RUWbZ]	b]	bRVfZWUVW	[bl̀Y[[h	[ZVU]eU\	WS	iRbVWZVU	bRVfZWUVWYRUP	SR	b]	U]WZWh	[bl̀Y[[h	iRbVWZVZ]̂	bRVfZWUVWYRUP	Z]	WfU	TYRZe\ZVWZS]	lfURU	WfU	QRSTUVW	Ze	[SVbWU\m	�fbW	iUReS]	SR	U]WZWh	Ze	Z\U]WZ̀ZU\	be	WfU	�RVfZWUVW	Z]	WfU	�̂RUUaU]W	b]\	Ze	RÙURRU\	WS	WfRSŶfSYW	WfU	�S]WRbVW	�SVYaU]We	be	Z̀	eZ]̂Y[bR	Z]	]YagURm
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J	KLMLM	NO	PQR	RSTUVWSRXP	VO	PQR	YZ[Q\PR[P	PRZS\X]PR̂_	PQR	̀aXRZ	̂Q]UU	RSTUVW	]	̂b[[R̂̂VZ	PV	aQVS	PQR	cVXPZ][PVZ	Q]̂	XV	ZR]̂VX]dUR	VdeR[P\VX	]Xf	aQV̂R	̂P]Pb̂	bXfRZ	PQR	cVXPZ][P	gV[bSRXP̂	̂Q]UU	dR	PQ]P	VO	PQR	YZ[Q\PR[PhJ	KLMLi	jQR	̀aXRZ	̂Q]UU	ObZX\̂Q	̂bZkRŴ	fR̂[Z\d\Xl	TQŴ\[]U	[Q]Z][PRZ\̂P\[̂_	URl]U	U\S\P]P\VX̂	]Xf	bP\U\PW	UV[]P\VX̂	OVZ	PQR	̂\PR	VO	PQR	mZVeR[P_	]Xf	]	URl]U	fR̂[Z\TP\VX	VO	PQR	̂\PRh	jQR	cVXPZ][PVZ	̂Q]UU	dR	RXP\PURf	PV	ZRUW	VX	PQR	][[bZ][W	VO	\XOVZS]P\VX	ObZX\̂QRf	dW	PQR	̀aXRZ	dbP	̂Q]UU	RnRZ[\̂R	TZVTRZ	TZR[]bP\VX̂	ZRU]P\Xl	PV	PQR	̂]OR	TRZOVZS]X[R	VO	PQR	oVZphJ	KLMLq	jQR	̀aXRZ	̂Q]UU	ObZX\̂Q	\XOVZS]P\VX	VZ	̂RZk\[R̂	ZRrb\ZRf	VO	PQR	̀aXRZ	dW	PQR	cVXPZ][P	gV[bSRXP̂	a\PQ	ZR]̂VX]dUR	TZVSTPXR̂̂h	jQR	̀aXRZ	̂Q]UU	]ÛV	ObZX\̂Q	]XW	VPQRZ	\XOVZS]P\VX	VZ	̂RZk\[R̂	bXfRZ	PQR	̀aXRZŝ	[VXPZVU	]Xf	ZRURk]XP	PV	PQR	cVXPZ][PVZŝ	TRZOVZS]X[R	VO	PQR	oVZp	a\PQ	ZR]̂VX]dUR	TZVSTPXR̂̂	]OPRZ	ZR[R\k\Xl	PQR	cVXPZ][PVZŝ	aZ\PPRX	ZRrbR̂P	OVZ	̂b[Q	\XOVZS]P\VX	VZ	̂RZk\[R̂hJ	KLMLt	uXUR̂̂	VPQRZa\̂R	TZVk\fRf	\X	PQR	cVXPZ][P	gV[bSRXP̂_	PQR	̀aXRZ	̂Q]UU	ObZX\̂Q	PV	PQR	cVXPZ][PVZ	VXR	[VTW	VO	PQR	cVXPZ][P	gV[bSRXP̂	OVZ	TbZTV̂R̂	VO	S]p\Xl	ZRTZVfb[P\VX̂	TbẐb]XP	PV	vR[P\VX	whxhyhJ	KLi	z{|}~��	�����	��	����	��}	��~�NO	PQR	cVXPZ][PVZ	O]\Û	PV	[VZZR[P	oVZp	PQ]P	\̂	XVP	\X	][[VZf]X[R	a\PQ	PQR	ZRrb\ZRSRXP̂	VO	PQR	cVXPZ][P	gV[bSRXP̂	]̂	ZRrb\ZRf	dW	vR[P\VX	wyhy	VZ	ZRTR]PRfUW	O]\Û	PV	[]ZZW	VbP	oVZp	\X	][[VZf]X[R	a\PQ	PQR	cVXPZ][P	gV[bSRXP̂_	PQR	̀aXRZ	S]W	\̂̂bR	]	aZ\PPRX	VZfRZ	PV	PQR	cVXPZ][PVZ	PV	̂PVT	PQR	oVZp_	VZ	]XW	TVZP\VX	PQRZRVO_	bXP\U	PQR	[]b̂R	OVZ	̂b[Q	VZfRZ	Q]̂	dRRX	RU\S\X]PRf�	QVaRkRZ_	PQR	Z\lQP	VO	PQR	̀aXRZ	PV	̂PVT	PQR	oVZp	̂Q]UU	XVP	l\kR	Z\̂R	PV	]	fbPW	VX	PQR	T]ZP	VO	PQR	̀aXRZ	PV	RnRZ[\̂R	PQ\̂	Z\lQP	OVZ	PQR	dRXRO\P	VO	PQR	cVXPZ][PVZ	VZ	]XW	VPQRZ	TRẐVX	VZ	RXP\PW_	Rn[RTP	PV	PQR	RnPRXP	ZRrb\ZRf	dW	vR[P\VX	�hwh�hJ	KLq	z{|}~��	�����	��	��~~�	z��	��}	��~�NO	PQR	cVXPZ][PVZ	fRO]bUP̂	VZ	XRlUR[P̂	PV	[]ZZW	VbP	PQR	oVZp	\X	][[VZf]X[R	a\PQ	PQR	cVXPZ][P	gV[bSRXP̂	]Xf	O]\Û	a\PQ\X	]	PRX�f]W	TRZ\Vf	]OPRZ	ZR[R\TP	VO	XVP\[R	OZVS	PQR	̀aXRZ	PV	[VSSRX[R	]Xf	[VXP\XbR	[VZZR[P\VX	VO	̂b[Q	fRO]bUP	VZ	XRlUR[P	a\PQ	f\U\lRX[R	]Xf	TZVSTPXR̂̂_	PQR	̀aXRZ	S]W_	a\PQVbP	TZRebf\[R	PV	VPQRZ	ZRSRf\R̂	PQR	̀aXRZ	S]W	Q]kR_	[VZZR[P	̂b[Q	fRO]bUP	VZ	XRlUR[Ph	vb[Q	][P\VX	dW	PQR	̀aXRZ	]Xf	]SVbXP̂	[Q]ZlRf	PV	PQR	cVXPZ][PVZ	]ZR	dVPQ	̂bdeR[P	PV	TZ\VZ	]TTZVk]U	VO	PQR	YZ[Q\PR[P	]Xf	PQR	YZ[Q\PR[P	S]W_	TbẐb]XP	PV	vR[P\VX	�hxhw_	a\PQQVUf	VZ	XbUU\OW	]	cRZP\O\[]PR	OVZ	m]WSRXP	\X	aQVUR	VZ	\X	T]ZP_	PV	PQR	RnPRXP	ZR]̂VX]dUW	XR[R̂̂]ZW	PV	ZR\SdbẐR	PQR	̀aXRZ	OVZ	PQR	ZR]̂VX]dUR	[V̂P	VO	[VZZR[P\Xl	̂b[Q	fRO\[\RX[\R̂_	\X[Ubf\Xl	̀aXRZŝ	RnTRX̂R̂	]Xf	[VSTRX̂]P\VX	OVZ	PQR	YZ[Q\PR[Pŝ	]ff\P\VX]U	̂RZk\[R̂	S]fR	XR[R̂̂]ZW	dW	̂b[Q	fRO]bUP_	XRlUR[P_	VZ	O]\UbZRh	NO	[bZZRXP	]Xf	ObPbZR	T]WSRXP̂	]ZR	XVP	̂bOO\[\RXP	PV	[VkRZ	̂b[Q	]SVbXP̂_	PQR	cVXPZ][PVZ	̂Q]UU	T]W	PQR	f\OORZRX[R	PV	PQR	̀aXRZh	NO	PQR	cVXPZ][PVZ	f\̂]lZRR̂	a\PQ	PQR	][P\VX̂	VO	PQR	àXRZ	VZ	PQR	YZ[Q\PR[P_	VZ	PQR	]SVbXP̂	[U]\SRf	]̂	[V̂P̂	PV	PQR	̀aXRZ_	PQR	cVXPZ][PVZ	S]W	O\UR	]	cU]\S	TbẐb]XP	PV	YZP\[UR	wxh�������	M			�z������z�J	ML�	�}|}~��J	ML�L�	jQR	cVXPZ][PVZ	\̂	PQR	TRẐVX	VZ	RXP\PW	\fRXP\O\Rf	]̂	̂b[Q	\X	PQR	YlZRRSRXP	]Xf	\̂	ZRORZZRf	PV	PQZVblQVbP	PQR	cVXPZ][P	gV[bSRXP̂	]̂	\O	̂\XlbU]Z	\X	XbSdRZh	jQR	cVXPZ][PVZ	̂Q]UU	dR	U]aObUUW	U\[RX̂Rf_	\O	ZRrb\ZRf	\X	PQR	ebZ\̂f\[P\VX	aQRZR	PQR	mZVeR[P	\̂	UV[]PRfh	jQR	cVXPZ][PVZ	̂Q]UU	fR̂\lX]PR	\X	aZ\P\Xl	]	ZRTZR̂RXP]P\kR	aQV	̂Q]UU	Q]kR	RnTZR̂̂	]bPQVZ\PW	PV	d\Xf	PQR	cVXPZ][PVZ	a\PQ	ZR̂TR[P	PV	]UU	S]PPRẐ	bXfRZ	PQ\̂	cVXPZ][Ph	jQR	PRZS	�cVXPZ][PVZ�	SR]X̂	PQR	cVXPZ][PVZ	VZ	PQR	cVXPZ][PVZŝ	]bPQVZ\�Rf	ZRTZR̂RXP]P\kRhJ	ML�LK	jQR	cVXPZ][PVZ	̂Q]UU	TRZOVZS	PQR	oVZp	\X	][[VZf]X[R	a\PQ	PQR	cVXPZ][P	gV[bSRXP̂hJ	ML�LM	jQR	cVXPZ][PVZ	̂Q]UU	XVP	dR	ZRU\RkRf	VO	\P̂	VdU\l]P\VX̂	PV	TRZOVZS	PQR	oVZp	\X	][[VZf]X[R	a\PQ	PQR	cVXPZ][P	gV[bSRXP̂	R\PQRZ	dW	][P\k\P\R̂	VZ	fbP\R̂	VO	PQR	YZ[Q\PR[P	\X	PQR	YZ[Q\PR[Pŝ	]fS\X\̂PZ]P\VX	VO	PQR	cVXPZ][P_	VZ	dW	PR̂P̂_	\X̂TR[P\VX̂	VZ	]TTZVk]Û	ZRrb\ZRf	VZ	TRZOVZSRf	dW	TRẐVX̂	VZ	RXP\P\R̂	VPQRZ	PQ]X	PQR	cVXPZ][PVZhJ	MLK	�}��}{	� 	��|�~�¡�	¢�¡�£}|��	�|¤	¥�}�¤	��|¤����|�	¦�	��|�~�¡��~J	MLKL�	§nR[bP\VX	VO	PQR	cVXPZ][P	dW	PQR	cVXPZ][PVZ	\̂	]	ZRTZR̂RXP]P\VX	PQ]P	PQR	cVXPZ][PVZ	Q]̂	k\̂\PRf	PQR	̂\PR_	dR[VSR	lRXRZ]UUW	O]S\U\]Z	a\PQ	UV[]U	[VXf\P\VX̂	bXfRZ	aQ\[Q	PQR	oVZp	\̂	PV	dR	TRZOVZSRf_	]Xf	[VZZRU]PRf	TRẐVX]U	Vd̂RZk]P\VX̂	a\PQ	ZRrb\ZRSRXP̂	VO	PQR	cVXPZ][P	gV[bSRXP̂h
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J	KLMLM	NOPQRSO	TUO	VWXTYQPT	ZWPR[OXTS	QYO	PW[\]O[OXTQŶ_	TUO	VWXTYQPTWY	SUQ]]_	̀OaWYO	STQYTbXc	OQPU	\WYTbWX	Wa	TUO	dWYe_	PQYOaR]]̂	STRf̂	QXf	PW[\QYO	TUO	gQYbWRS	VWXTYQPT	ZWPR[OXTS	YO]QTbgO	TW	TUQT	\WYTbWX	Wa	TUO	dWYe_	QS	hO]]	QS	TUO	bXaWY[QTbWX	aRYXbSUOf	̀̂	TUO	ihXOY	\RYSRQXT	TW	jOPTbWX	klmln_	SUQ]]	TQeO	abO]f	[OQSRYO[OXTS	Wa	QX̂	OobSTbXc	PWXfbTbWXS	YO]QTOf	TW	TUQT	\WYTbWX	Wa	TUO	dWYe_	QXf	SUQ]]	ẀSOYgO	QX̂	PWXfbTbWXS	QT	TUO	SbTO	QaaOPTbXc	bTl	pUOSO	Ẁ]bcQTbWXS	QYO	aWY	TUO	\RY\WSO	Wa	aQPb]bTQTbXc	PWWYfbXQTbWX	QXf	PWXSTYRPTbWX	̀̂	TUO	VWXTYQPTWY	QXf	QYO	XWT	aWY	TUO	\RY\WSO	Wa	fbSPWgOYbXc	OYYWYS_	W[bSSbWXS_	WY	bXPWXSbSTOXPbOS	bX	TUO	VWXTYQPT	ZWPR[OXTSq	UWhOgOY_	TUO	VWXTYQPTWY	SUQ]]	\YW[\T]̂	YO\WYT	TW	TUO	rYPUbTOPT	QX̂	OYYWYS_	bXPWXSbSTOXPbOS	WY	W[bSSbWXS	fbSPWgOYOf	̀̂	WY	[QfO	eXWhX	TW	TUO	VWXTYQPTWY	QS	Q	YOsROST	aWY	bXaWY[QTbWX	bX	SRPU	aWY[	QS	TUO	rYPUbTOPT	[Q̂	YOsRbYOl	tT	bS	YOPWcXbuOf	TUQT	TUO	VWXTYQPTWYvS	YOgbOh	bS	[QfO	bX	TUO	VWXTYQPTWYvS	PQ\QPbT̂	QS	Q	PWXTYQPTWY	QXf	XWT	QS	Q	]bPOXSOf	fOSbcX	\YWaOSSbWXQ]_	RX]OSS	WTUOYhbSO	S\OPbabPQ]]̂	\YWgbfOf	bX	TUO	VWXTYQPT	ZWPR[OXTSlJ	KLMLK	pUO	VWXTYQPTWY	bS	XWT	YOsRbYOf	TW	QSPOYTQbX	TUQT	TUO	VWXTYQPT	ZWPR[OXTS	QYO	bX	QPPWYfQXPO	hbTU	Q\\]bPQ̀]O	]QhS_	STQTRTOS_	WYfbXQXPOS_	PWfOS_	YR]OS	QXf	YOcR]QTbWXS_	WY	]QhaR]	WYfOYS	Wa	\R̀]bP	QRTUWYbTbOS_	̀RT	TUO	VWXTYQPTWY	SUQ]]	\YW[\T]̂	YO\WYT	TW	TUO	rYPUbTOPT	QX̂	XWXPWXaWY[bT̂	fbSPWgOYOf	̀̂ 	WY	[QfO	eXWhX	TW	TUO	VWXTYQPTWY	QS	Q	YOsROST	aWY	bXaWY[QTbWX	bX	SRPU	aWY[	QS	TUO	rYPUbTOPT	[Q̂	YOsRbYOlJ	KLMLw	ta	TUO	VWXTYQPTWY	̀O]bOgOS	TUQT	QffbTbWXQ]	PWST	WY	Tb[O	bS	bXgW]gOf	̀OPQRSO	Wa	P]QYbabPQTbWXS	WY	bXSTYRPTbWXS	TUO	rYPUbTOPT	bSSROS	bX	YOS\WXSO	TW	TUO	VWXTYQPTWYvS	XWTbPOS	WY	YOsROSTS	aWY	bXaWY[QTbWX	\RYSRQXT	TW	jOPTbWXS	mlklk	WY	mlklm_	TUO	VWXTYQPTWY	SUQ]]	SR̀[bT	V]Qb[S	QS	\YWgbfOf	bX	rYTbP]O	xyl	ta	TUO	VWXTYQPTWY	aQb]S	TW	\OYaWY[	TUO	Ẁ]bcQTbWXS	Wa	jOPTbWXS	mlklk	WY	mlklm_	TUO	VWXTYQPTWY	SUQ]]	\Q̂	SRPU	PWSTS	QXf	fQ[QcOS	TW	TUO	ihXOY_	SR̀zOPT	TW	jOPTbWX	xylxl{_	QS	hWR]f	UQgO	̀OOX	QgWbfOf	ba	TUO	VWXTYQPTWY	UQf	\OYaWY[Of	SRPU	Ẁ]bcQTbWXSl	ta	TUO	VWXTYQPTWY	\OYaWY[S	TUWSO	Ẁ]bcQTbWXS_	TUO	VWXTYQPTWY	SUQ]]	XWT	̀O	]bQ̀]O	TW	TUO	ihXOY	WY	rYPUbTOPT	aWY	fQ[QcOS	YOSR]TbXc	aYW[	OYYWYS_	bXPWXSbSTOXPbOS	WY	W[bSSbWXS	bX	TUO	VWXTYQPT	ZWPR[OXTS_	aWY	fbaaOYOXPOS	̀OThOOX	abO]f	[OQSRYO[OXTS	WY	PWXfbTbWXS	QXf	TUO	VWXTYQPT	ZWPR[OXTS_	WY	aWY	XWXPWXaWY[bTbOS	Wa	TUO	VWXTYQPT	ZWPR[OXTS	TW	Q\\]bPQ̀]O	]QhS_	STQTRTOS_	WYfbXQXPOS_	PWfOS_	YR]OS	QXf	YOcR]QTbWXS_	QXf	]QhaR]	WYfOYS	Wa	\R̀]bP	QRTUWYbTbOSlJ	KLK	|}~��������	���	������}�����	������}���J	KLKL�	pUO	VWXTYQPTWY	SUQ]]	SR\OYgbSO	QXf	fbYOPT	TUO	dWYe_	RSbXc	TUO	VWXTYQPTWYvS	̀OST	Seb]]	QXf	QTTOXTbWXl	pUO	VWXTYQPTWY	SUQ]]	̀O	SW]O]̂	YOS\WXSb̀]O	aWY_	QXf	UQgO	PWXTYW]	WgOY_	PWXSTYRPTbWX	[OQXS_	[OTUWfS_	TOPUXbsROS_	SOsROXPOS_	QXf	\YWPOfRYOS_	QXf	aWY	PWWYfbXQTbXc	Q]]	\WYTbWXS	Wa	TUO	dWYe	RXfOY	TUO	VWXTYQPTl	ta	TUO	VWXTYQPT	ZWPR[OXTS	cbgO	S\OPbabP	bXSTYRPTbWXS	PWXPOYXbXc	PWXSTYRPTbWX	[OQXS_	[OTUWfS_	TOPUXbsROS_	SOsROXPOS_	WY	\YWPOfRYOS_	TUO	VWXTYQPTWY	SUQ]]	OgQ]RQTO	TUO	zẀSbTO	SQaOT̂	TUOYOWa	QXf	SUQ]]	̀O	SW]O]̂	YOS\WXSb̀]O	aWY	TUO	zẀSbTO	SQaOT̂	Wa	SRPU	[OQXS_	[OTUWfS_	TOPUXbsROS_	SOsROXPOS_	WY	\YWPOfRYOSl	ta	TUO	VWXTYQPTWY	fOTOY[bXOS	TUQT	SRPU	[OQXS_	[OTUWfS_	TOPUXbsROS_	SOsROXPOS	WY	\YWPOfRYOS	[Q̂	XWT	̀O	SQaO_	TUO	VWXTYQPTWY	SUQ]]	cbgO	Tb[O]̂	XWTbPO	TW	TUO	ihXOY	QXf	rYPUbTOPT_	QXf	SUQ]]	\YW\WSO	Q]TOYXQTbgO	[OQXS_	[OTUWfS_	TOPUXbsROS_	SOsROXPOS_	WY	\YWPOfRYOSl	pUO	rYPUbTOPT	SUQ]]	OgQ]RQTO	TUO	\YW\WSOf	Q]TOYXQTbgO	SW]O]̂	aWY	PWXaWY[QXPO	hbTU	TUO	fOSbcX	bXTOXT	aWY	TUO	PW[\]OTOf	PWXSTYRPTbWXl	�X]OSS	TUO	rYPUbTOPT	ẀzOPTS	TW	TUO	VWXTYQPTWYvS	\YW\WSOf	Q]TOYXQTbgO_	TUO	VWXTYQPTWY	SUQ]]	\OYaWY[	TUO	dWYe	RSbXc	bTS	Q]TOYXQTbgO	[OQXS_	[OTUWfS_	TOPUXbsROS_	SOsROXPOS_	WY	\YWPOfRYOSl	J	KLKLM	pUO	VWXTYQPTWY	SUQ]]	̀O	YOS\WXSb̀]O	TW	TUO	ihXOY	aWY	QPTS	QXf	W[bSSbWXS	Wa	TUO	VWXTYQPTWYvS	O[\]ŴOOS_	jR̀PWXTYQPTWYS	QXf	TUObY	QcOXTS	QXf	O[\]ŴOOS_	QXf	WTUOY	\OYSWXS	WY	OXTbTbOS	\OYaWY[bXc	\WYTbWXS	Wa	TUO	dWYe	aWY_	WY	WX	̀OUQ]a	Wa_	TUO	VWXTYQPTWY	WY	QX̂	Wa	bTS	jR̀PWXTYQPTWYSlJ	KLKLK	pUO	VWXTYQPTWY	SUQ]]	̀O	YOS\WXSb̀]O	aWY	bXS\OPTbWX	Wa	\WYTbWXS	Wa	dWYe	Q]YOQf̂	\OYaWY[Of	TW	fOTOY[bXO	TUQT	SRPU	\WYTbWXS	QYO	bX	\YW\OY	PWXfbTbWX	TW	YOPObgO	SR̀SOsROXT	dWYelJ	KLw	�����	���	���������J	KLwL�	�X]OSS	WTUOYhbSO	\YWgbfOf	bX	TUO	VWXTYQPT	ZWPR[OXTS_	TUO	VWXTYQPTWY	SUQ]]	\YWgbfO	QXf	\Q̂	aWY	]Q̀WY_	[QTOYbQ]S_	OsRb\[OXT_	TWW]S_	PWXSTYRPTbWX	OsRb\[OXT	QXf	[QPUbXOŶ_	hQTOY_	UOQT_	RTb]bTbOS_	TYQXS\WYTQTbWX_	QXf	WTUOY	aQPb]bTbOS	QXf	SOYgbPOS	XOPOSSQŶ	aWY	\YW\OY	OoOPRTbWX	QXf	PW[\]OTbWX	Wa	TUO	dWYe_	hUOTUOY	TO[\WYQŶ	WY	\OY[QXOXT	QXf	hUOTUOY	WY	XWT	bXPWY\WYQTOf	WY	TW	̀O	bXPWY\WYQTOf	bX	TUO	dWYelJ	KLwLM	�oPO\T	bX	TUO	PQSO	Wa	[bXWY	PUQXcOS	bX	TUO	dWYe	Q\\YWgOf	̀̂	TUO	rYPUbTOPT	bX	QPPWYfQXPO	hbTU	jOPTbWX	mlxkl�	WY	WYfOYOf	̀̂	TUO	rYPUbTOPT	bX	QPPWYfQXPO	hbTU	jOPTbWX	{ln_	TUO	VWXTYQPTWY	[Q̂	[QeO	SR̀STbTRTbWXS	WX]̂	hbTU	TUO	PWXSOXT	Wa	TUO	ihXOY_	QaTOY	OgQ]RQTbWX	̀̂	TUO	rYPUbTOPT	QXf	bX	QPPWYfQXPO	hbTU	Q	VUQXcO	iYfOY	WY	VWXSTYRPTbWX	VUQXcO	ZbYOPTbgOl



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

J	KLMLK	NOP	QRSTUVWTRU	XOVYY	PSZRUWP	XTU[WT	\[XW[]Y[SP	VS\	̂RR\	RU\PU	V_RŜ	TOP	QRSTUVWTRÙX	P_]YRaPPX	VS\	RTOPU	]PUXRSX	WVUUa[Ŝ	RbT	TOP	cRUde	NOP	QRSTUVWTRU	XOVYY	SRT	]PU_[T	P_]YRa_PST	RZ	bSZ[T	]PUXRSX	RU	]PUXRSX	SRT	]UR]PUYa	Xd[YYP\	[S	TVXdX	VXX[̂SP\	TR	TOP_eJ	KLf	ghiihjklJ	KLfLm	NOP	QRSTUVWTRU	nVUUVSTX	TR	TOP	onSPU	VS\	pUWO[TPWT	TOVT	_VTPU[VYX	VS\	Pqb[]_PST	ZbUS[XOP\	bS\PU	TOP	QRSTUVWT	n[YY	rP	RZ	̂RR\	qbVY[Ta	VS\	SPn	bSYPXX	TOP	QRSTUVWT	sRWb_PSTX	UPqb[UP	RU	]PU_[T	RTOPUn[XPe	NOP	QRSTUVWTRU	ZbUTOPU	nVUUVSTX	TOVT	TOP	cRUd	n[YY	WRSZRU_	TR	TOP	UPqb[UP_PSTX	RZ	TOP	QRSTUVWT	sRWb_PSTX	VS\	n[YY	rP	ZUPP	ZUR_	\PZPWTXt	PuWP]T	ZRU	TORXP	[SOPUPST	[S	TOP	qbVY[Ta	RZ	TOP	cRUd	TOP	QRSTUVWT	sRWb_PSTX	UPqb[UP	RU	]PU_[Te	cRUdt	_VTPU[VYXt	RU	Pqb[]_PST	SRT	WRSZRU_[Ŝ	TR	TOPXP	UPqb[UP_PSTX	_Va	rP	WRSX[\PUP\	\PZPWT[vPe	NOP	QRSTUVWTRÙX	nVUUVSTa	PuWYb\PX	UP_P\a	ZRU	\V_V̂P	RU	\PZPWT	WVbXP\	ra	VrbXPt	VYTPUVT[RSX	TR	TOP	cRUd	SRT	PuPWbTP\	ra	TOP	QRSTUVWTRUt	[_]UR]PU	RU	[SXbZZ[W[PST	_V[STPSVSWPt	[_]UR]PU	R]PUVT[RSt	RU	SRU_VY	nPVU	VS\	TPVU	VS\	SRU_VY	bXV̂Pe	wZ	UPqb[UP\	ra	TOP	pUWO[TPWTt	TOP	QRSTUVWTRU	XOVYY	ZbUS[XO	XVT[XZVWTRUa	Pv[\PSWP	VX	TR	TOP	d[S\	VS\	qbVY[Ta	RZ	_VTPU[VYX	VS\	Pqb[]_PSTeJ	KLfLx	pYY	_VTPU[VYt	Pqb[]_PSTt	RU	RTOPU	X]PW[VY	nVUUVST[PX	UPqb[UP\	ra	TOP	QRSTUVWT	sRWb_PSTX	XOVYY	rP	[XXbP\	[S	TOP	SV_P	RZ	TOP	onSPUt	RU	XOVYY	rP	TUVSXZPUVrYP	TR	TOP	onSPUt	VS\	XOVYY	WR__PSWP	[S	VWWRU\VSWP	n[TO	yPWT[RS	ze{e|eJ	KL}	~h���NOP	QRSTUVWTRU	XOVYY	]Va	XVYPXt	WRSXb_PUt	bXP	VS\	X[_[YVU	TVuPX	ZRU	TOP	cRUd	]URv[\P\	ra	TOP	QRSTUVWTRU	TOVT	VUP	YP̂VYYa	PSVWTP\	nOPS	r[\X	VUP	UPWP[vP\	RU	SP̂RT[VT[RSX	WRSWYb\P\t	nOPTOPU	RU	SRT	aPT	PZZPWT[vP	RU	_PUPYa	XWOP\bYP\	TR	R̂	[STR	PZZPWTeJ	KL�	��i��k��	�����	��k����	hj�	������hj��	��k�	�h��J	KL�Lm	�SYPXX	RTOPUn[XP	]URv[\P\	[S	TOP	QRSTUVWT	sRWb_PSTXt	TOP	QRSTUVWTRU	XOVYY	XPWbUP	VS\	]Va	ZRU	TOP	rb[Y\[Ŝ	]PU_[T	VX	nPYY	VX	ZRU	RTOPU	]PU_[TXt	ZPPXt	Y[WPSXPXt	VS\	[SX]PWT[RSX	ra	̂RvPUS_PST	V̂PSW[PX	SPWPXXVUa	ZRU	]UR]PU	PuPWbT[RS	VS\	WR_]YPT[RS	RZ	TOP	cRUd	TOVT	VUP	WbXTR_VU[Ya	XPWbUP\	VZTPU	PuPWbT[RS	RZ	TOP	QRSTUVWT	VS\	YP̂VYYa	UPqb[UP\	VT	TOP	T[_P	r[\X	VUP	UPWP[vP\	RU	SP̂RT[VT[RSX	WRSWYb\P\eJ	KL�Lx	NOP	QRSTUVWTRU	XOVYY	WR_]Ya	n[TO	VS\	̂[vP	SRT[WPX	UPqb[UP\	ra	V]]Y[WVrYP	YVnXt	XTVTbTPXt	RU\[SVSWPXt	WR\PXt	UbYPX	VS\	UP̂bYVT[RSXt	VS\	YVnZbY	RU\PUX	RZ	]brY[W	VbTORU[T[PX	V]]Y[WVrYP	TR	]PUZRU_VSWP	RZ	TOP	cRUdeJ	KL�LK	wZ	TOP	QRSTUVWTRU	]PUZRU_X	cRUd	dSRn[Ŝ	[T	TR	rP	WRSTUVUa	TR	V]]Y[WVrYP	YVnXt	XTVTbTPXt	RU\[SVSWPXt	WR\PXt	UbYPX	VS\	UP̂bYVT[RSXt	RU	YVnZbY	RU\PUX	RZ	]brY[W	VbTORU[T[PXt	TOP	QRSTUVWTRU	XOVYY	VXXb_P	V]]UR]U[VTP	UPX]RSX[r[Y[Ta	ZRU	XbWO	cRUd	VS\	XOVYY	rPVU	TOP	WRXTX	VTTU[rbTVrYP	TR	WRUUPWT[RSeJ	KL�LM	��j��h���	�i	�j�j��j	��j��k��j�wZ	TOP	QRSTUVWTRU	PSWRbSTPUX	WRS\[T[RSX	VT	TOP	X[TP	TOVT	VUP	���	XbrXbUZVWP	RU	RTOPUn[XP	WRSWPVYP\	]OaX[WVY	WRS\[T[RSX	TOVT	\[ZZPU	_VTPU[VYYa	ZUR_	TORXP	[S\[WVTP\	[S	TOP	QRSTUVWT	sRWb_PSTX	RU	���	bSdSRnS	]OaX[WVY	WRS\[T[RSX	RZ	VS	bSbXbVY	SVTbUP	TOVT	\[ZZPU	_VTPU[VYYa	ZUR_	TORXP	RU\[SVU[Ya	ZRbS\	TR	Pu[XT	VS\	̂PSPUVYYa	UPWR̂S[�P\	VX	[SOPUPST	[S	WRSXTUbWT[RS	VWT[v[T[PX	RZ	TOP	WOVUVWTPU	]URv[\P\	ZRU	[S	TOP	QRSTUVWT	sRWb_PSTXt	TOP	QRSTUVWTRU	XOVYY	]UR_]TYa	]URv[\P	SRT[WP	TR	TOP	onSPU	VS\	TOP	pUWO[TPWT	rPZRUP	WRS\[T[RSX	VUP	\[XTbUrP\	VS\	[S	SR	PvPST	YVTPU	TOVS	�|	\VaX	VZTPU	Z[UXT	RrXPUvVSWP	RZ	TOP	WRS\[T[RSXe	NOP	pUWO[TPWT	n[YY	]UR_]TYa	[SvPXT[̂VTP	XbWO	WRS\[T[RSX	VS\t	[Z	TOP	pUWO[TPWT	\PTPU_[SPX	TOVT	TOPa	\[ZZPU	_VTPU[VYYa	VS\	WVbXP	VS	[SWUPVXP	RU	\PWUPVXP	[S	TOP	QRSTUVWTRÙX	WRXT	RZt	RU	T[_P	UPqb[UP\	ZRUt	]PUZRU_VSWP	RZ	VSa	]VUT	RZ	TOP	cRUdt	n[YY	UPWR__PS\	TOVT	VS	Pqb[TVrYP	V\�bXT_PST	rP	_V\P	[S	TOP	QRSTUVWT	yb_	RU	QRSTUVWT	N[_Pt	RU	rRTOe	wZ	TOP	pUWO[TPWT	\PTPU_[SPX	TOVT	TOP	WRS\[T[RSX	VT	TOP	X[TP	VUP	SRT	_VTPU[VYYa	\[ZZPUPST	ZUR_	TORXP	[S\[WVTP\	[S	TOP	QRSTUVWT	sRWb_PSTX	VS\	TOVT	SR	WOVŜP	[S	TOP	TPU_X	RZ	TOP	QRSTUVWT	[X	�bXT[Z[P\t	TOP	pUWO[TPWT	XOVYY	]UR_]TYa	SRT[Za	TOP	onSPU	VS\	QRSTUVWTRUt	XTVT[Ŝ	TOP	UPVXRSXe	wZ	P[TOPU	]VUTa	\[X]bTPX	TOP	pUWO[TPWT̀X	\PTPU_[SVT[RS	RU	UPWR__PS\VT[RSt	TOVT	]VUTa	_Va	Xbr_[T	V	QYV[_	VX	]URv[\P\	[S	pUT[WYP	��eJ	KL�Lf	wZt	[S	TOP	WRbUXP	RZ	TOP	cRUdt	TOP	QRSTUVWTRU	PSWRbSTPUX	Ob_VS	UP_V[SX	RU	UPWR̂S[�PX	TOP	Pu[XTPSWP	RZ	rbU[VY	_VUdPUXt	VUWOVPRYR̂[WVY	X[TPX	RU	nPTYVS\X	SRT	[S\[WVTP\	[S	TOP	QRSTUVWT	sRWb_PSTXt	TOP	QRSTUVWTRU	XOVYY	[__P\[VTPYa	XbX]PS\	VSa	R]PUVT[RSX	TOVT	nRbY\	VZZPWT	TOP_	VS\	XOVYY	SRT[Za	TOP	onSPU	VS\	pUWO[TPWTe	�]RS	UPWP[]T	RZ	XbWO	SRT[WPt	TOP	onSPU	XOVYY	]UR_]TYa	TVdP	VSa	VWT[RS	SPWPXXVUa	TR	RrTV[S	̂RvPUS_PSTVY	VbTORU[�VT[RS	UPqb[UP\	TR	UPXb_P	TOP	R]PUVT[RSXe	NOP	QRSTUVWTRU	XOVYY	WRST[SbP	TR	XbX]PS\	XbWO	R]PUVT[RSX	bST[Y	RTOPUn[XP	[SXTUbWTP\	ra	TOP	onSPU	rbT	XOVYY	WRST[SbP	n[TO	VYY	RTOPU	R]PUVT[RSX	TOVT	\R	SRT	VZZPWT	TORXP	UP_V[SX	RU	ZPVTbUPXe	�PqbPXTX	ZRU	V\�bXT_PSTX	[S	TOP	QRSTUVWT	yb_	VS\	QRSTUVWT	N[_P	VU[X[Ŝ	ZUR_	TOP	Pu[XTPSWP	RZ	XbWO	UP_V[SX	RU	ZPVTbUPX	_Va	rP	_V\P	VX	]URv[\P\	[S	pUT[WYP	��e
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J	KLM	NOOPQRSTUVJ	KLMLW	XYZ	[\]̂_̀â\_	bỲcc	d]acefZ	d]	̂YZ	[\]̂_̀â	geh	̀cc	̀cc\ì]aZb	b̂̀ Ẑf	d]	̂YZ	[\]̂_̀â	j\aehZ]̂bk	l̂Zhb	a\mZ_Zf	no	̀cc\ì]aZb	bỲcc	nZ	beppcdZf	q\_	beaY	̀h\e]̂b	̀]f	no	beaY	pZ_b\]b	\_	Z]̂d̂dZb	̀b	̂YZ	ri]Z_	h̀o	fd_Zâs	nê	ŶZ	[\]̂_̀â\_	bỲcc	]\̂	nZ	_Zted_Zf	̂\	Zhpc\o	pZ_b\]b	\_	Z]̂d̂dZb	̂\	iY\h	̂YZ	[\]̂_̀â\_	Ỳb	_Z̀b\]̀ncZ	\nuZâd\]kJ	KLMLv	w]cZbb	\̂YZ_idbZ	p_\mdfZf	d]	̂YZ	[\]̂_̀â	j\aehZ]̂bsLW c̀c\ì]aZb	bỲcc	a\mZ_	̂YZ	a\b̂	̂\	̂YZ	[\]̂_̀â\_	\q	h̀ Ẑ_d̀cb	̀]f	ZtedphZ]̂	fZcdmZ_Zf	̀̂	̂YZ	bd̂Z	̀]f	̀cc	_Zted_Zf	̂̀xZbs	cZbb	̀ppcdàncZ	̂_̀fZ	fdba\e]̂byLv [\]̂_̀â\_zb	a\b̂b	q\_	e]c\̀fd]{	̀]f	Ỳ]fcd]{	̀̂	̂YZ	bd̂Zs	c̀n\_s	d]b̂̀cc̀̂d\]	a\b̂bs	\mZ_YZ̀fs	p_\qd̂s	̀]f	\̂YZ_	ZxpZ]bZb	a\]̂Zhpc̀̂Zf	q\_	b̂̀ Ẑf	̀cc\ì]aZ	̀h\e]̂b	bỲcc	nZ	d]acefZf	d]	̂YZ	[\]̂_̀â	geh	nê	]\̂	d]	̂YZ	̀cc\ì]aZby	̀]fLK iYZ]ZmZ_	a\b̂b	̀_Z	h\_Z	̂Ỳ]	\_	cZbb	̂Ỳ]	̀cc\ì]aZbs	̂YZ	[\]̂_̀â	geh	bỲcc	nZ	̀fueb̂Zf	̀aa\_fd]{co	no	[Ỳ]{Z	r_fZ_k	XYZ	̀h\e]̂	\q	̂YZ	[Ỳ]{Z	r_fZ_	bỲcc	_ZqcZâ	|}~	̂YZ	fdqqZ_Z]aZ	nẐiZZ]	̀âèc	a\b̂b	]̀f	̂YZ	̀cc\ì]aZb	e]fZ_	gZâd\]	�k�k�k}	̀]f	|�~	aỲ]{Zb	d]	[\]̂_̀â\_zb	a\b̂b	e]fZ_	gZâd\]	�k�k�k�kJ	KLMLK	�`̂Z_d̀cb	̀]f	ZtedphZ]̂	e]fZ_	̀]	̀cc\ì]aZ	bỲcc	nZ	bZcZâZf	no	̂YZ	ri]Z_	id̂Y	_Z̀b\]̀ncZ	p_\hp̂]ZbbkJ	KL�	���U��S�US�US�J	KL�LW	XYZ	[\]̂_̀â\_	bỲcc	Zhpc\o	̀	a\hpẐZ]̂	bepZ_d]̂Z]fZ]̂	̀]f	]ZaZbb̀_o	̀bbdb̂̀]̂b	iY\	bỲcc	nZ	d]	̀̂ Ẑ]f̀]aZ	̀̂	ŶZ	�_\uZâ	bd̂Z	fe_d]{	pZ_q\_h̀]aZ	\q	̂YZ	�\_�k	XYZ	bepZ_d]̂Z]fZ]̂	bỲcc	_Zp_ZbZ]̂	̂YZ	[\]̂_̀â\_s	̀]f	a\hhe]dàd̂\]b	{dmZ]	̂\	̂YZ	bepZ_d]̂Z]fZ]̂	bỲcc	nZ	̀b	nd]fd]{	̀b	dq	{dmZ]	̂\	̂YZ	[\]̂_̀â\_kJ	KL�Lv	XYZ	[\]̂_̀â\_s	̀b	b\\]	̀b	p_̀âdàncZ	̀q̂Z_	̀ì_f	\q	̂YZ	[\]̂_̀âs	bỲcc	]\̂dqo	̂YZ	ri]Z_	̀]f	�_aYd̂Zâ	\q	̂YZ	]̀hZ	̀]f	tècdqdàd̂\]b	\q	̀	p_\p\bZf	bepZ_d]̂Z]fZ]̂k	�d̂Yd]	}�	f̀ob	\q	_ZaZdp̂	\q	̂YZ	d]q\_h̀ d̂\]s	̂YZ	�_aYd̂Zâ	h̀o	]\̂dqo	̂YZ	[\]̂_̀â\_s	b̂̀ d̂]{	iYẐYZ_	̂YZ	ri]Z_	\_	̂YZ	�_aYd̂Zâ	|}~	Ỳb	_Z̀b\]̀ncZ	\nuZâd\]	̂\	̂YZ	p_\p\bZf	bepZ_d]̂Z]fZ]̂	\_	|�~	_Zted_Zb	̀ffd̂d\]̀c	̂dhZ	q\_	_ZmdZik	�̀dce_Z	\q	̂YZ	�_aYd̂Zâ	̂\	p_\mdfZ	]\̂daZ	id̂Yd]	̂YZ	}��f̀o	pZ_d\f	bỲcc	a\]b̂d̂êZ	]\̂daZ	\q	]\	_Z̀b\]̀ncZ	\nuZâd\]kJ	KL�LK	XYZ	[\]̂_̀â\_	bỲcc	]\̂	Zhpc\o	̀	p_\p\bZf	bepZ_d]̂Z]fZ]̂	̂\	iY\h	̂YZ	ri]Z_	\_	�_aYd̂Zâ	Ỳb	h̀fZ	_Z̀b\]̀ncZ	̀]f	̂dhZco	\nuZâd\]k	XYZ	[\]̂_̀â\_	bỲcc	]\̂	aỲ]{Z	̂YZ	bepZ_d]̂Z]fZ]̂	id̂Y\ê	̂YZ	ri]Z_zb	a\]bZ]̂s	iYdaY	bỲcc	]\̂	e]_Z̀b\]̀nco	nZ	id̂YYZcf	\_	fZc̀oZfkJ	KLW�	�PS��RT�P��V	�PSV���T��PS	RS�	�������RO	�T�U��OUVJ	KLW�LW	XYZ	[\]̂_̀â\_s	p_\hp̂co	̀q̂Z_	nZd]{	̀ì_fZf	̂YZ	[\]̂_̀âs	bỲcc	benhd̂	q\_	̂YZ	ri]Z_zb	̀]f	�_aYd̂Zâzb	d]q\_h̀ d̂\]	̀	[\]̂_̀â\_zb	a\]b̂_eâd\]	baYZfecZ	q\_	̂YZ	�\_�k	XYZ	baYZfecZ	bỲcc	a\]̂̀d]	fẐ̀dc	̀pp_\p_d̀̂Z	q\_	̂YZ	�_\uZâs	d]acefd]{	|}~	̂YZ	f̀ Ẑ	\q	a\hhZ]aZhZ]̂	\q	̂YZ	�\_�s	d]̂Z_dh	baYZfecZ	hdcZb̂\]Z	f̀ Ẑbs	̀]f	̂YZ	f̀ Ẑ	\q	genb̂̀]̂d̀c	[\hpcẐd\]y	|�~	̀]	̀pp\_̂d\]hZ]̂	\q	̂YZ	�\_�	no	a\]b̂_eâd\]	̀âdmd̂oy	̀]f	|�~	̂YZ	̂dhZ	_Zted_Zf	q\_	a\hpcẐd\]	\q	Z̀aY	p\_̂d\]	\q	̂YZ	�\_�k	XYZ	baYZfecZ	bỲcc	p_\mdfZ	q\_	̂YZ	\_fZ_co	p_\{_Zbbd\]	\q	̂YZ	�\_�	̂\	a\hpcẐd\]	̀]f	bỲcc	]\̂	ZxaZZf	̂dhZ	cdhd̂b	ae__Z]̂	e]fZ_	̂YZ	[\]̂_̀â	j\aehZ]̂bk	XYZ	baYZfecZ	bỲcc	nZ	_ZmdbZf	̀̂	p̀p_\p_d̀̂Z	d]̂Z_m̀cb	̀b	_Zted_Zf	no	̂YZ	a\]fd̂d\]b	\q	̂YZ	�\_�	̀]f	�_\uZâkJ	KLW�Lv	XYZ	[\]̂_̀â\_s	p_\hp̂co	̀q̂Z_	nZd]{	̀ì_fZf	̂YZ	[\]̂_̀â	̀]f	̂YZ_Z̀q̂Z_	̀b	]ZaZbb̀_o	̂\	h̀d]̂̀d]	̀	ae__Z]̂	benhd̂̀̂ c	baYZfecZs	bỲcc	benhd̂	̀	benhd̂̀̂ c	baYZfecZ	q\_	̂YZ	�_aYd̂Zâzb	̀pp_\m̀ck	XYZ	�_aYd̂Zâzb	̀pp_\m̀c	bỲcc	]\̂	nZ	e]_Z̀b\]̀nco	fZc̀oZf	\_	id̂YYZcfk	XYZ	benhd̂̀̂ c	baYZfecZ	bỲcc	|}~	nZ	a\\_fd]̀ Ẑf	id̂Y	̂YZ	[\]̂_̀â\_zb	a\]b̂_eâd\]	baYZfecZs	̀]f	|�~	̀cc\i	̂YZ	�_aYd̂Zâ	_Z̀b\]̀ncZ	̂dhZ	̂\	_ZmdZi	benhd̂̀̂ cbk	lq	̂YZ	[\]̂_̀â\_	q̀dcb	̂\	benhd̂	̀	benhd̂̀̂ c	baYZfecZs	\_	q̀dcb	̂\	p_\mdfZ	benhd̂̀̂ cb	d]	̀aa\_f̀]aZ	id̂Y	̂YZ	̀pp_\mZf	benhd̂̀̂ c	baYZfecZs	̂YZ	[\]̂_̀â\_	bỲcc	]\̂	nZ	Z]̂d̂cZf	̂\	̀]o	d]a_Z̀bZ	d]	[\]̂_̀â	geh	\_	Zx̂Z]bd\]	\q	[\]̂_̀â	XdhZ	ǹbZf	\]	̂YZ	̂dhZ	_Zted_Zf	q\_	_ZmdZi	\q	benhd̂̀̂ cbkJ	KLW�LK	XYZ	[\]̂_̀â\_	bỲcc	pZ_q\_h	̂YZ	�\_�	d]	{Z]Z_̀c	̀aa\_f̀]aZ	id̂Y	̂YZ	h\b̂	_ZaZ]̂	baYZfecZb	benhd̂̂Zf	̂\	̂YZ	ri]Z_	̀]f	�_aYd̂ZâkJ	KLWW	�PT��US�V	RS�	�R��OUV	R�	��U	���UXYZ	[\]̂_̀â\_	bỲcc	h̀�Z	̀m̀dc̀ncZs	̀̂	̂YZ	�_\uZâ	bd̂Zs	̂YZ	[\]̂_̀â	j\aehZ]̂bs	d]acefd]{	[Ỳ]{Z	r_fZ_bs	[\]b̂_eâd\]	[Ỳ]{Z	jd_ZâdmZbs	̀]f	\̂YZ_	�\fdqdàd̂\]bs	d]	{\\f	\_fZ_	̀]f	h̀_�Zf	ae__Z]̂co	̂\	d]fdàẐ	qdZcf	aỲ]{Zb	̀]f	bZcZâd\]b	h̀fZ	fe_d]{	a\]b̂_eâd\]s	̀]f	̂YZ	̀pp_\mZf	gY\p	j_̀id]{bs	�_\feâ	j̀^̀s	g̀hpcZbs	̀]f	bdhdc̀_	_Zted_Zf	benhd̂̀̂ cbk	XYZbZ	bỲcc	nZ	d]	ZcZâ_\]da	q\_h	\_	p̀pZ_	a\pos	̀m̀dc̀ncZ	̂\	̂YZ	�_aYd̂Zâ	̀]f	ri]Z_s	̀]f	
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JKLMNKOKJ	PQ	PRK	SOTRMPKTP	UQO	VWXYMPPZL	PQ	PRK	[\]KO	ŴQ]	TQŶ LKPMQ]	QU	PRK	_QÒ	ZV	Z	OKTQOJ	QU	PRK	_QÒ	ZV	TQ]VPOWTPKJab	cdef	ghij	klmnopqrs	tliuvwx	kmxm	mpu	gmyjz{rb	cdefde	|RQ̂	}OZ\M]~V	ZOK	JOZ\M]~V�	JMZ~OZYV�	VTRKJWLKV�	Z]J	QPRKO	JZPZ	V̂KTMZLL�	̂OK̂ZOKJ	UQO	PRK	_QÒ	X�	PRK	�Q]POZTPQO	QO	Z	|WXTQ]POZTPQO�	|WX�VWXTQ]POZTPQO�	YZ]WUZTPWOKO�	VŴ L̂MKO�	QO	JMVPOMXWPQO	PQ	MLLWVPOZPK	VQYK	̂QOPMQ]	QU	PRK	_QÒab	cdefdf	�OQJWTP	}ZPZ	ZOK	MLLWVPOZPMQ]V�	VPZ]JZOJ	VTRKJWLKV�	̂KOUQOYZ]TK	TRZOPV�	M]VPOWTPMQ]V�	XOQTRWOKV�	JMZ~OZYV�	Z]J	QPRKO	M]UQOYZPMQ]	UWO]MVRKJ	X�	PRK	�Q]POZTPQO	PQ	MLLWVPOZPK	YZPKOMZLV	QO	K�WM̂YK]P	UQO	VQYK	̂QOPMQ]	QU	PRK	_QÒab	cdefdc	|ZŶ LKV	ZOK	̂R�VMTZL	K�ZŶ LKV	PRZP	MLLWVPOZPK	YZPKOMZLV�	K�WM̂YK]P�	QO	\QÒYZ]VRM̂�	Z]J	KVPZXLMVR	VPZ]JZOJV	X�	\RMTR	PRK	_QÒ	\MLL	XK	�WJ~KJab	cdefd�	|RQ̂	}OZ\M]~V�	�OQJWTP	}ZPZ�	|ZŶ LKV�	Z]J	VMYMLZO	VWXYMPPZLV	ZOK	]QP	�Q]POZTP	}QTWYK]PVa	�RKMO	̂WÔQVK	MV	PQ	JKYQ]VPOZPK	RQ\	PRK	�Q]POZTPQO	̂OQ̂QVKV	PQ	TQ]UQOY	PQ	PRK	M]UQOYZPMQ]	~MNK]	Z]J	PRK	JKVM~]	TQ]TK̂P	K�̂OKVVKJ	M]	PRK	�Q]POZTP	}QTWYK]PV	UQO	PRQVK	̂QOPMQ]V	QU	PRK	_QÒ	UQO	\RMTR	PRK	�Q]POZTP	}QTWYK]PV	OK�WMOK	VWXYMPPZLVa	�KNMK\	X�	PRK	SOTRMPKTP	MV	VWX�KTP	PQ	PRK	LMYMPZPMQ]V	QU	|KTPMQ]	�a�a�a	�]UQOYZPMQ]ZL	VWXYMPPZLV	ŴQ]	\RMTR	PRK	SOTRMPKTP	MV	]QP	K�̂KTPKJ	PQ	PZ̀K	OKV̂Q]VMNK	ZTPMQ]	YZ�	XK	VQ	MJK]PMUMKJ	M]	PRK	�Q]POZTP	}QTWYK]PVa	|WXYMPPZLV	PRZP	ZOK	]QP	OK�WMOKJ	X�	PRK	�Q]POZTP	}QTWYK]PV	YZ�	XK	OKPWO]KJ	X�	PRK	SOTRMPKTP	\MPRQWP	ZTPMQ]ab	cdefd�	�RK	�Q]POZTPQO	VRZLL	OKNMK\	UQO	TQŶ LMZ]TK	\MPR	PRK	�Q]POZTP	}QTWYK]PV�	Ẑ ÔQNK�	Z]J	VWXYMP	PQ	PRK	SOTRMPKTP�	|RQ̂	}OZ\M]~V�	�OQJWTP	}ZPZ�	|ZŶ LKV�	Z]J	VMYMLZO	VWXYMPPZLV	OK�WMOKJ	X�	PRK	�Q]POZTP	}QTWYK]PV�	M]	ZTTQOJZ]TK	\MPR	PRK	VWXYMPPZL	VTRKJWLK	Ẑ ÔQNKJ	X�	PRK	SOTRMPKTP	QO�	M]	PRK	ZXVK]TK	QU	Z]	Ẑ ÔQNKJ	VWXYMPPZL	VTRKJWLK�	\MPR	OKZVQ]ZXLK	̂OQŶ P]KVV	Z]J	M]	VWTR	VK�WK]TK	ZV	PQ	TZWVK	]Q	JKLZ�	M]	PRK	_QÒ	QO	M]	PRK	ZTPMNMPMKV	QU	PRK	[\]KO	QO	QU	|K̂ZOZPK	�Q]POZTPQOVab	cdefd�	��	VWXYMPPM]~	|RQ̂	}OZ\M]~V�	�OQJWTP	}ZPZ�	|ZŶ LKV�	Z]J	VMYMLZO	VWXYMPPZLV�	PRK	�Q]POZTPQO	OK̂OKVK]PV	PQ	PRK	[\]KO	Z]J	SOTRMPKTP	PRZP	PRK	�Q]POZTPQO	RZV	���	OKNMK\KJ	Z]J	Ẑ ÔQNKJ	PRKY�	���	JKPKOYM]KJ	Z]J	NKOMUMKJ	YZPKOMZLV�	UMKLJ	YKZVWOKYK]PV	Z]J	UMKLJ	TQ]VPOWTPMQ]	TOMPKOMZ	OKLZPKJ	PRKOKPQ�	QO	\MLL	JQ	VQ�	Z]J	���	TRKT̀KJ	Z]J	TQQOJM]ZPKJ	PRK	M]UQOYZPMQ]	TQ]PZM]KJ	\MPRM]	VWTR	VWXYMPPZLV	\MPR	PRK	OK�WMOKYK]PV	QU	PRK	_QÒ	Z]J	QU	PRK	�Q]POZTP	}QTWYK]PVab	cdefd�	�RK	�Q]POZTPQO	VRZLL	̂KOUQOY	]Q	̂QOPMQ]	QU	PRK	_QÒ	UQO	\RMTR	PRK	�Q]POZTP	}QTWYK]PV	OK�WMOK	VWXYMPPZL	Z]J	OKNMK\	QU	|RQ̂	}OZ\M]~V�	�OQJWTP	}ZPZ�	|ZŶ LKV�	QO	VMYMLZO	VWXYMPPZLV�	W]PML	PRK	OKV̂KTPMNK	VWXYMPPZL	RZV	XKK]	Ẑ ÔQNKJ	X�	PRK	SOTRMPKTPab	cdefd�	�RK	_QÒ	VRZLL	XK	M]	ZTTQOJZ]TK	\MPR	Ẑ ÔQNKJ	VWXYMPPZLV	K�TK̂P	PRZP	PRK	�Q]POZTPQO	VRZLL	]QP	XK	OKLMKNKJ	QU	OKV̂Q]VMXMLMP�	UQO	JKNMZPMQ]V	UOQY	PRK	OK�WMOKYK]PV	QU	PRK	�Q]POZTP	}QTWYK]PV	X�	PRK	SOTRMPKTP�V	Ẑ ÔQNZL	QU	|RQ̂	}OZ\M]~V�	�OQJWTP	}ZPZ�	|ZŶ LKV�	QO	VMYMLZO	VWXYMPPZLV�	W]LKVV	PRK	�Q]POZTPQO	RZV	V̂KTMUMTZLL�	]QPMUMKJ	PRK	SOTRMPKTP	QU	VWTR	JKNMZPMQ]	ZP	PRK	PMYK	QU	VWXYMPPZL	Z]J	���	PRK	SOTRMPKTP	RZV	~MNK]	\OMPPK]	Ẑ ÔQNZL	PQ	PRK	V̂KTMUMT	JKNMZPMQ]	ZV	Z	YM]QO	TRZ]~K	M]	PRK	_QÒ�	QO	���	Z	�RZ]~K	[OJKO	QO	�Q]VPOWTPMQ]	�RZ]~K	}MOKTPMNK	RZV	XKK]	MVVWKJ	ZWPRQOM�M]~	PRK	JKNMZPMQ]a	�RK	�Q]POZTPQO	VRZLL	]QP	XK	OKLMKNKJ	QU	OKV̂Q]VMXMLMP�	UQO	KOOQOV	QO	QYMVVMQ]V	M]	|RQ̂	}OZ\M]~V�	�OQJWTP	}ZPZ�	|ZŶ LKV�	QO	VMYMLZO	VWXYMPPZLV�	X�	PRK	SOTRMPKTP�V	Ẑ ÔQNZL	PRKOKQUab	cdefd�	�RK	�Q]POZTPQO	VRZLL	JMOKTP	V̂KTMUMT	ZPPK]PMQ]�	M]	\OMPM]~	QO	Q]	OKVWXYMPPKJ	|RQ̂	}OZ\M]~V�	�OQJWTP	}ZPZ�	|ZŶ LKV�	QO	VMYMLZO	VWXYMPPZLV�	PQ	OKNMVMQ]V	QPRKO	PRZ]	PRQVK	OK�WKVPKJ	X�	PRK	SOTRMPKTP	Q]	̂OKNMQWV	VWXYMPPZLVa	�]	PRK	ZXVK]TK	QU	VWTR	]QPMTK�	PRK	SOTRMPKTP�V	Ẑ ÔQNZL	QU	Z	OKVWXYMVVMQ]	VRZLL	]QP	Ẑ L̂�	PQ	VWTR	OKNMVMQ]Vab	cdefde�	�RK	�Q]POZTPQO	VRZLL	]QP	XK	OK�WMOKJ	PQ	̂OQNMJK	̂OQUKVVMQ]ZL	VKONMTKV	PRZP	TQ]VPMPWPK	PRK	̂OZTPMTK	QU	ZOTRMPKTPWOK	QO	K]~M]KKOM]~	W]LKVV	VWTR	VKONMTKV	ZOK	V̂KTMUMTZLL�	OK�WMOKJ	X�	PRK	�Q]POZTP	}QTWYK]PV	UQO	Z	̂QOPMQ]	QU	PRK	_QÒ	QO	W]LKVV	PRK	�Q]POZTPQO	]KKJV	PQ	̂OQNMJK	VWTR	VKONMTKV	M]	QOJKO	PQ	TZOO�	QWP	PRK	�Q]POZTPQO�V	OKV̂Q]VMXMLMPMKV	UQO	TQ]VPOWTPMQ]	YKZ]V�	YKPRQJV�	PKTR]M�WKV�	VK�WK]TKV�	Z]J	̂OQTKJWOKVa	�RK	�Q]POZTPQO	VRZLL	]QP	XK	OK�WMOKJ	PQ	ÔQNMJK	̂OQUKVVMQ]ZL	VKONMTKV	M]	NMQLZPMQ]	QU	Ẑ L̂MTZXLK	LZ\ab	cdefde�de	�U	̂OQUKVVMQ]ZL	JKVM~]	VKONMTKV	QO	TKOPMUMTZPMQ]V	X�	Z	JKVM~]	̂OQUKVVMQ]ZL	OKLZPKJ	PQ	V�VPKYV�	YZPKOMZLV�	QO	K�WM̂YK]P	ZOK	V̂KTMUMTZLL�	OK�WMOKJ	QU	PRK	�Q]POZTPQO	X�	PRK	�Q]POZTP	}QTWYK]PV�	PRK	[\]KO	Z]J	PRK	SOTRMPKTP	\MLL	
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JKLMNOP	QRR	KLSOTSUQVML	QVW	WLJNXV	MSNYLSNQ	YZQY	J[MZ	JLS\NMLJ	U[JY	JQYNJOP]	̂ZL	_TVYSQMYTS	JZQRR	̀L	LVYNYRLW	YT	SLRP	[KTV	YZL	QWLa[QMP	QVW	QMM[SQMP	TO	YZL	KLSOTSUQVML	QVW	WLJNXV	MSNYLSNQ	KST\NWLW	NV	YZL	_TVYSQMY	bTM[ULVYJ]	̂ZL	_TVYSQMYTS	JZQRR	MQ[JL	J[MZ	JLS\NMLJ	TS	MLSYNONMQYNTVJ	YT	̀L	KST\NWLW	̀P	QV	QKKSTKSNQYLRP	RNMLVJLW	WLJNXV	KSTOLJJNTVQRc	dZTJL	JNXVQY[SL	QVW	JLQR	JZQRR	QKKLQS	TV	QRR	WSQdNVXJc	MQRM[RQYNTVJc	JKLMNONMQYNTVJc	MLSYNONMQYNTVJc	eZTK	bSQdNVXJc	QVW	TYZLS	J[̀UNYYQRJ	KSLKQSLW	̀P	J[MZ	KSTOLJJNTVQR]	eZTK	bSQdNVXJc	QVW	TYZLS	J[̀UNYYQRJ	SLRQYLW	YT	YZL	fTSgc	WLJNXVLW	TS	MLSYNONLW	̀P	J[MZ	KSTOLJJNTVQRc	NO	KSLKQSLW	̀P	TYZLSJc	JZQRR	̀LQS	J[MZ	KSTOLJJNTVQRhJ	dSNYYLV	QKKST\QR	dZLV	J[̀UNYYLW	YT	YZL	iSMZNYLMY]	̂ZL	jdVLS	QVW	YZL	iSMZNYLMY	JZQRR	̀L	LVYNYRLW	YT	SLRP	[KTV	YZL	QWLa[QMP	QVW	QMM[SQMP	TO	YZL	JLS\NMLJc	MLSYNONMQYNTVJc	QVW	QKKST\QRJ	KLSOTSULW	TS	KST\NWLW	̀P	J[MZ	WLJNXV	KSTOLJJNTVQRJc	KST\NWLW	YZL	jdVLS	QVW	iSMZNYLMY	ZQ\L	JKLMNONLW	YT	YZL	_TVYSQMYTS	YZL	KLSOTSUQVML	QVW	WLJNXV	MSNYLSNQ	YZQY	J[MZ	JLS\NMLJ	U[JY	JQYNJOP]	k[SJ[QVY	YT	YZNJ	eLMYNTV	l]mn]moc	YZL	iSMZNYLMY	dNRR	SL\NLd	QVW	QKKST\L	TS	YQgL	TYZLS	QKKSTKSNQYL	QMYNTV	TV	J[̀UNYYQRJ	TVRP	OTS	YZL	RNUNYLW	K[SKTJL	TO	MZLMgNVX	OTS	MTVOTSUQVML	dNYZ	NVOTSUQYNTV	XN\LV	QVW	YZL	WLJNXV	MTVMLKY	LpKSLJJLW	NV	YZL	_TVYSQMY	bTM[ULVYJ]q	rstustvsu	wO	YZL	_TVYSQMY	bTM[ULVYJ	SLa[NSL	YZL	_TVYSQMYTShJ	WLJNXV	KSTOLJJNTVQR	YT	MLSYNOP	YZQY	YZL	fTSg	ZQJ	̀LLV	KLSOTSULW	NV	QMMTSWQVML	dNYZ	YZL	WLJNXV	MSNYLSNQc	YZL	_TVYSQMYTS	JZQRR	O[SVNJZ	J[MZ	MLSYNONMQYNTVJ	YT	YZL	iSMZNYLMY	QY	YZL	YNUL	QVW	NV	YZL	OTSU	JKLMNONLW	̀P	YZL	iSMZNYLMY]q	rstr	xyz	{|	}~�zẐL	_TVYSQMYTS	JZQRR	MTVONVL	TKLSQYNTVJ	QY	YZL	JNYL	YT	QSLQJ	KLSUNYYLW	̀P	QKKRNMQ̀RL	RQdJc	JYQY[YLJc	TSWNVQVMLJc	MTWLJc	S[RLJ	QVW	SLX[RQYNTVJc	RQdO[R	TSWLSJ	TO	K[̀RNM	Q[YZTSNYNLJc	QVW	YZL	_TVYSQMY	bTM[ULVYJ	QVW	JZQRR	VTY	[VSLQJTVQ̀RP	LVM[Ù LS	YZL	JNYL	dNYZ	UQYLSNQRJ	TS	La[NKULVY]q	rst�	����~��	���	�����~��q	rst�st	̂ZL	_TVYSQMYTS	JZQRR	̀L	SLJKTVJǸRL	OTS	M[YYNVXc	ONYYNVXc	TS	KQYMZNVX	SLa[NSLW	YT	MTUKRLYL	YZL	fTSg	TS	YT	UQgL	NYJ	KQSYJ	ONY	YTXLYZLS	KSTKLSRP]	iRR	QSLQJ	SLa[NSNVX	M[YYNVXc	ONYYNVXc	TS	KQYMZNVX	JZQRR	̀L	SLJYTSLW	YT	YZL	MTVWNYNTV	LpNJYNVX	KSNTS	YT	YZL	M[YYNVXc	ONYYNVXc	TS	KQYMZNVXc	[VRLJJ	TYZLSdNJL	SLa[NSLW	̀P	YZL	_TVYSQMY	bTM[ULVYJ]q	rst�su	̂ZL	_TVYSQMYTS	JZQRR	VTY	WQUQXL	TS	LVWQVXLS	Q	KTSYNTV	TO	YZL	fTSg	TS	O[RRP	TS	KQSYNQRRP	MTUKRLYLW	MTVJYS[MYNTV	TO	YZL	jdVLS	TS	eLKQSQYL	_TVYSQMYTSJ	̀P	M[YYNVXc	KQYMZNVXc	TS	TYZLSdNJL	QRYLSNVX	J[MZ	MTVJYS[MYNTVc	TS	̀P	LpMQ\QYNTV]	̂ZL	_TVYSQMYTS	JZQRR	VTY	M[Y	TS	TYZLSdNJL	QRYLS	MTVJYS[MYNTV	̀P	YZL	jdVLS	TS	Q	eLKQSQYL	_TVYSQMYTS	LpMLKY	dNYZ	dSNYYLV	MTVJLVY	TO	YZL	jdVLS	QVW	TO	YZL	eLKQSQYL	_TVYSQMYTS]	_TVJLVY	JZQRR	VTY	̀L	[VSLQJTVQ̀RP	dNYZZLRW]	̂ZL	_TVYSQMYTS	JZQRR	VTY	[VSLQJTVQ̀RP	dNYZZTRWc	OSTU	YZL	jdVLS	TS	Q	eLKQSQYL	_TVYSQMYTSc	NYJ	MTVJLVY	YT	M[YYNVX	TS	TYZLSdNJL	QRYLSNVX	YZL	fTSg]q	rst�	��z��~��	x�q	rst�st	̂ZL	_TVYSQMYTS	JZQRR	gLLK	YZL	KSLUNJLJ	QVW	J[SST[VWNVX	QSLQ	OSLL	OSTU	QMM[U[RQYNTV	TO	dQJYL	UQYLSNQRJ	QVW	S[̀ ǸJZ	MQ[JLW	̀P	TKLSQYNTVJ	[VWLS	YZL	_TVYSQMY]	iY	MTUKRLYNTV	TO	YZL	fTSgc	YZL	_TVYSQMYTS	JZQRR	SLUT\L	dQJYL	UQYLSNQRJc	S[̀ ǸJZc	YZL	_TVYSQMYTShJ	YTTRJc	MTVJYS[MYNTV	La[NKULVYc	UQMZNVLSPc	QVW	J[SKR[J	UQYLSNQRJ	OSTU	QVW	Q̀T[Y	YZL	kST�LMY]q	rst�su	wO	YZL	_TVYSQMYTS	OQNRJ	YT	MRLQV	[K	QJ	KST\NWLW	NV	YZL	_TVYSQMY	bTM[ULVYJc	YZL	jdVLS	UQP	WT	JT	QVW	YZL	jdVLS	JZQRR	̀L	LVYNYRLW	YT	SLNÙ [SJLULVY	OSTU	YZL	_TVYSQMYTS]q	rst�	���zyy	�{	�{��ẐL	_TVYSQMYTS	JZQRR	KST\NWL	YZL	jdVLS	QVW	iSMZNYLMY	dNYZ	QMMLJJ	YT	YZL	fTSg	NV	KSLKQSQYNTV	QVW	KSTXSLJJ	dZLSL\LS	RTMQYLW]q	rst�	�{����~zy�	���z��y	���	�{���~���yẐL	_TVYSQMYTS	JZQRR	KQP	QRR	STPQRYNLJ	QVW	RNMLVJL	OLLJ]	̂ZL	_TVYSQMYTS	JZQRR	WLOLVW	J[NYJ	TS	MRQNUJ	OTS	NVOSNVXLULVY	TO	MTKPSNXZYJ	QVW	KQYLVY	SNXZYJ	QVW	JZQRR	ZTRW	YZL	jdVLS	QVW	iSMZNYLMY	ZQSURLJJ	OSTU	RTJJ	TV	QMMT[VY	YZLSLTOc	̀[Y	JZQRR	VTY	̀L	SLJKTVJǸRL	OTS	WLOLVJL	TS	RTJJ	dZLV	Q	KQSYNM[RQS	WLJNXVc	KSTMLJJc	TS	KSTW[MY	TO	Q	KQSYNM[RQS	UQV[OQMY[SLS	TS	UQV[OQMY[SLSJ	NJ	SLa[NSLW	̀P	YZL	_TVYSQMY	bTM[ULVYJc	TS	dZLSL	YZL	MTKPSNXZY	\NTRQYNTVJ	QSL	MTVYQNVLW	NV	bSQdNVXJc	eKLMNONMQYNTVJc	TS	TYZLS	WTM[ULVYJ	KSLKQSLW	̀P	YZL	jdVLS	TS	iSMZNYLMY]	�TdL\LSc	NO	QV	NVOSNVXLULVY	TO	Q	MTKPSNXZY	TS	KQYLVY	NJ	WNJMT\LSLW	̀Pc	TS	UQWL	gVTdV	YTc	YZL	_TVYSQMYTSc	YZL	_TVYSQMYTS	JZQRR	̀L	SLJKTVJǸRL	OTS	YZL	RTJJ	[VRLJJ	YZL	NVOTSUQYNTV	NJ	KSTUKYRP	O[SVNJZLW	YT	YZL	iSMZNYLMY]
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J	KLMN	OPQRSPTUTVWXTYPJ	KLMNLM	Z[	\]̂	_̀aâb\	̂c\̂d\	êfgh\\̂i	jk	almn	\]̂	o[d\flp\[f	b]laa	hdîgdh_k	ldi	][ai	]lfgâbb	\]̂	qmd̂fn	rfp]h\̂p\n	rfp]h\̂p\sb	p[db̀a\ld\bn	ldi	lt̂d\b	ldi	̂gea[k̂ b̂	[_	ldk	[_	\]̂g	_f[g	ldi	ltlhdb\	palhgbn	ilglt̂bn	a[bb̂bn	ldi	̂cêdb̂bn	hdpàihdt	j̀\	d[\	ahgh\̂i	\[	l\\[fd̂kbs	_̂̂bn	lfhbhdt	[̀\	[_	[f	f̂b̀a\hdt	_f[g	êf_[fgldp̂	[_	\]̂	u[fvn	ef[whîi	\]l\	b̀p]	palhgn	ilglt̂n	a[bbn	[f	̂cêdb̂	hb	l\\fhj̀\ljâ	\[	j[ihak	hdx̀fkn	bhpvd̂bbn	ihb̂lb̂	[f	îl\]n	[f	\[	hdx̀fk	\[	[f	îb\f̀p\h[d	[_	\ldthjâ	ef[êf\k	y[\]̂f	\]ld	\]̂	u[fv	h\b̂a_zn	j̀\	[dak	\[	\]̂	̂c\̂d\	pl̀b̂i	jk	\]̂	d̂taht̂d\	lp\b	[f	[ghbbh[db	[_	\]̂	o[d\flp\[fn	l	{̀jp[d\flp\[fn	ldk[d̂	ihf̂p\ak	[f	hdihf̂p\ak	̂gea[k̂i	jk	\]̂gn	[f	ldk[d̂	_[f	m][b̂	lp\b	\]̂k	glk	ĵ	ahljân	f̂tlfiâbb	[_	m]̂\]̂f	[f	d[\	b̀p]	palhgn	ilglt̂n	a[bbn	[f	̂cêdb̂	hb	pl̀b̂i	hd	elf\	jk	l	elf\k	hdîgdh_ĥi	]̂f̂̀ dîf|	{̀p]	[jahtl\h[d	b]laa	d[\	ĵ	p[db\f̀̂ i	\[	d̂tl\̂n	ljfhit̂n	[f	f̂ìp̂	[\]̂f	fht]\b	[f	[jahtl\h[db	[_	hdîgdh\k	\]l\	m[̀ai	[\]̂fmhb̂	̂chb\	lb	\[	l	elf\k	[f	êfb[d	îbpfhĵi	hd	\]hb	{̂p\h[d	}|~�|J	KLMNL�	�d	palhgb	ltlhdb\	ldk	êfb[d	[f	̂d\h\k	hdîgdh_ĥi	̀dîf	\]hb	{̂p\h[d	}|~�	jk	ld	̂gea[k̂ 	̂[_	\]̂	o[d\flp\[fn	l	{̀jp[d\flp\[fn	ldk[d̂	ihf̂p\ak	[f	hdihf̂p\ak	̂gea[k̂i	jk	\]̂gn	[f	ldk[d̂	_[f	m][b̂	lp\b	\]̂k	glk	ĵ	ahljân	\]̂	hdîgdh_hpl\h[d	[jahtl\h[d	̀dîf	{̂p\h[d	}|~�|~	b]laa	d[\	ĵ	ahgh\̂i	jk	l	ahgh\l\h[d	[d	lg[̀d\	[f	\kê	[_	ilglt̂bn	p[gêdbl\h[dn	[f	ĵd̂_h\b	elkljâ	jk	[f	_[f	\]̂	o[d\flp\[f	[f	l	{̀jp[d\flp\[f	̀dîf	m[fv̂fbs	p[gêdbl\h[d	lp\bn	ihbljhah\k	ĵd̂_h\	lp\bn	[f	[\]̂f	̂gea[k̂ 	̂ĵd̂_h\	lp\b|���O���	�			����O����J	�LM	�RPR�W�J	�LMLM	Z]̂	rfp]h\̂p\	hb	\]̂	êfb[d	[f	̂d\h\k	f̂\lhd̂i	jk	\]̂	qmd̂f	èfb̀ld\	\[	{̂p\h[d	�|}|�	ldi	hîd\h_ĥi	lb	b̀p]	hd	\]̂	rtf̂̂ ĝd\|J	�LML�	�̀\ĥbn	f̂be[dbhjhah\ĥbn	ldi	ahgh\l\h[db	[_	l̀\][fh\k	[_	\]̂	rfp]h\̂p\	lb	b̂\	_[f\]	hd	\]̂	o[d\flp\	�[p̀ĝd\b	b]laa	d[\	ĵ	f̂b\fhp\̂in	g[ih_ĥin	[f	̂c\̂dîi	mh\][̀\	mfh\\̂d	p[db̂d\	[_	\]̂	qmd̂fn	o[d\flp\[fn	ldi	rfp]h\̂p\|	o[db̂d\	b]laa	d[\	ĵ	̀df̂lb[dljak	mh\]]̂ai|J	�L�	�QSTPT�X�WXTYP	YU	X�R	�YPX�WVXJ	�L�LM	Z]̂	rfp]h\̂p\	mhaa	ef[whî	lighdhb\fl\h[d	[_	\]̂	o[d\flp\	lb	îbpfhĵi	hd	\]̂	o[d\flp\	�[p̀ĝd\b	ldi	mhaa	ĵ	ld	qmd̂fsb	f̂ef̂b̂d\l\hŵ	ìfhdt	p[db\f̀p\h[d	̀d\ha	\]̂	il\̂	\]̂	rfp]h\̂p\	hbb̀ b̂	\]̂	_hdla	ôf\h_hpl\̂	_[f	�lkĝd\|	Z]̂	rfp]h\̂p\	mhaa	]lŵ	l̀\][fh\k	\[	lp\	[d	ĵ]la_	[_	\]̂	qmd̂f	[dak	\[	\]̂	̂c\̂d\	ef[whîi	hd	\]̂	o[d\flp\	�[p̀ĝd\b|J	�L�L�	Z]̂	rfp]h\̂p\	mhaa	whbh\	\]̂	bh\̂	l\	hd\̂fwlab	leef[efhl\̂	\[	\]̂	b\lt̂	[_	p[db\f̀p\h[dn	[f	lb	[\]̂fmhb̂	ltf̂̂i	mh\]	\]̂	qmd̂fn	\[	ĵp[ĝ	t̂d̂flaak	_lghahlf	mh\]	\]̂	ef[tf̂bb	ldi	�̀lah\k	[_	\]̂	e[f\h[d	[_	\]̂	u[fv	p[geâ\̂in	ldi	\[	î\̂fghd̂	hd	t̂d̂fla	h_	\]̂	u[fv	[jb̂fŵi	hb	ĵhdt	êf_[fĝi	hd	l	gldd̂f	hdihpl\hdt	\]l\	\]̂	u[fvn	m]̂d	_̀aak	p[geâ\̂in	mhaa	ĵ	hd	lpp[fildp̂	mh\]	\]̂	o[d\flp\	�[p̀ĝd\b|	�[m̂ŵfn	\]̂	rfp]h\̂p\	mhaa	d[\	ĵ	f̂�̀hf̂i	\[	glv̂	ĉ]l̀b\hŵ	[f	p[d\hd̀[̀b	[d�bh\̂	hdbêp\h[db	\[	p]̂pv	\]̂	�̀lah\k	[f	�̀ld\h\k	[_	\]̂	u[fv|	Z]̂	rfp]h\̂p\	mhaa	d[\	]lŵ	p[d\f[a	[ŵfn	p]lft̂	[_n	[f	f̂be[dbhjhah\k	_[f	\]̂	p[db\f̀p\h[d	ĝldbn	ĝ\][ibn	\̂p]dh�̀ b̂n	b̂�̀ d̂p̂b	[f	ef[p̂ìf̂bn	[f	_[f	\]̂	bl_̂\k	ef̂pl̀\h[db	ldi	ef[tflgb	hd	p[dd̂p\h[d	mh\]	\]̂	u[fvn	bhdp̂	\]̂b̂	lf̂	b[âak	\]̂	o[d\flp\[fsb	fht]\b	ldi	f̂be[dbhjhah\ĥb	̀dîf	\]̂	o[d\flp\	�[p̀ĝd\b|J	�L�LK	qd	\]̂	jlbhb	[_	\]̂	bh\̂	whbh\bn	\]̂	rfp]h\̂p\	mhaa	v̂ ê	\]̂	qmd̂f	f̂lb[dljak	hd_[fĝi	lj[̀\	\]̂	ef[tf̂bb	ldi	�̀lah\k	[_	\]̂	e[f\h[d	[_	\]̂	u[fv	p[geâ\̂in	ldi	ef[ge\ak	f̂e[f\	\[	\]̂	qmd̂f	y~z	vd[md	îwhl\h[db	_f[g	\]̂	o[d\flp\	�[p̀ĝd\bn	y�z	vd[md	îwhl\h[db	_f[g	\]̂	g[b\	f̂p̂d\	p[db\f̀p\h[d	bp]̂ìâ	b̀jgh\\̂i	jk	\]̂	o[d\flp\[fn	ldi	y}z	î_̂p\b	ldi	î_hpĥdpĥb	[jb̂fŵi	hd	\]̂	u[fv|	Z]̂	rfp]h\̂p\	mhaa	d[\	ĵ	f̂be[dbhjâ	_[f	\]̂	o[d\flp\[fsb	_lhàf̂	\[	êf_[fg	\]̂	u[fv	hd	lpp[fildp̂	mh\]	\]̂	f̂�̀hf̂ĝd\b	[_	\]̂	o[d\flp\	�[p̀ĝd\b|	Z]̂	rfp]h\̂p\	mhaa	d[\	]lŵ	p[d\f[a	[ŵf	[f	p]lft̂	[_n	ldi	mhaa	d[\	ĵ	f̂be[dbhjâ	_[f	lp\b	[f	[ghbbh[db	[_n	\]̂	o[d\flp\[fn	{̀jp[d\flp\[fbn	[f	\]̂hf	lt̂d\b	[f	̂gea[k̂ b̂n	[f	ldk	[\]̂f	êfb[db	[f	̂d\h\ĥb	êf_[fghdt	e[f\h[db	[_	\]̂	u[fv|J	�L�L�	�YSS�PTVWXTYP�	Z]̂	qmd̂f	ldi	o[d\flp\[f	b]laa	hdpàî	\]̂	rfp]h\̂p\	hd	laa	p[gg̀ dhpl\h[db	\]l\	f̂al\̂	\[	[f	l__̂p\	\]̂	rfp]h\̂p\sb	b̂fwhp̂b	[f	ef[_̂bbh[dla	f̂be[dbhjhah\ĥb|	Z]̂	qmd̂f	b]laa	ef[ge\ak	d[\h_k	\]̂	rfp]h\̂p\	[_	\]̂	b̀jb\ldp̂	[_	ldk	ihf̂p\	p[gg̀ dhpl\h[db	ĵ\m̂ d̂	\]̂	qmd̂f	ldi	\]̂	o[d\flp\[f	[\]̂fmhb̂	f̂al\hdt	\[	\]̂	�f[x̂p\|	o[gg̀ dhpl\h[db	jk	ldi	mh\]	\]̂	rfp]h\̂p\sb	p[db̀a\ld\b	b]laa	ĵ	\]f[̀t]	\]̂	rfp]h\̂p\|	o[gg̀ dhpl\h[db	jk	ldi	mh\]	{̀jp[d\flp\[fb	ldi	b̀eeaĥfb	b]laa	ĵ	\]f[̀t]	\]̂	o[d\flp\[f|	o[gg̀ dhpl\h[db	jk	ldi	mh\]	{̂elfl\̂	o[d\flp\[fb	b]laa	ĵ	\]f[̀t]	\]̂	qmd̂f|	Z]̂	o[d\flp\	�[p̀ĝd\b	glk	bêph_k	[\]̂f	p[gg̀ dhpl\h[d	ef[\[p[ab|
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J	KLMLN	OPQRS	TU	VWR	XYZW[VRZV\Q	R]P̂_PV[TUQ	T̀	VWR	aTUVYPZVTY\Q	Xbb̂[ZPV[TUQ	̀TY	cPdeRUVf	VWR	XYZW[VRZV	g[̂̂	YR][Rg	PUS	ZRYV[̀d	VWR	PeT_UVQ	S_R	VWR	aTUVYPZVTY	PUS	g[̂̂	[QQ_R	aRYV[̀[ZPVRQ	̀TY	cPdeRUV	[U	Q_ZW	PeT_UVQhJ	KLMLi	jWR	XYZW[VRZV	WPQ	P_VWTY[Vd	VT	YRkRZV	lTYm	VWPV	STRQ	UTV	ZTÙTYe	VT	VWR	aTUVYPZV	nTZ_eRUVQh	lWRUR]RY	VWR	XYZW[VRZV	ZTUQ[SRYQ	[V	URZRQQPYd	TY	PS][QPôRf	VWR	XYZW[VRZV	g[̂̂	WP]R	P_VWTY[Vd	VT	YRp_[YR	[UQbRZV[TU	TY	VRQV[Uq	T̀	VWR	lTYm	[U	PZZTYSPUZR	g[VW	rRZV[TUQ	sthuhv	PUS	sthuhtf	gWRVWRY	TY	UTV	VWR	lTYm	[Q	̀PoY[ZPVRSf	[UQVP̂̂RS	TY	ZTeb̂RVRSh	wTgR]RYf	UR[VWRY	VW[Q	P_VWTY[Vd	T̀	VWR	XYZW[VRZV	UTY	P	SRZ[Q[TU	ePSR	[U	qTTS	̀P[VW	R[VWRY	VT	RxRYZ[QR	TY	UTV	VT	RxRYZ[QR	Q_ZW	P_VWTY[Vd	QWP̂̂	q[]R	Y[QR	VT	P	S_Vd	TY	YRQbTUQ[o[̂[Vd	T̀	VWR	XYZW[VRZV	VT	VWR	aTUVYPZVTYf	r_oZTUVYPZVTYQf	Q_bb̂[RYQf	VWR[Y	PqRUVQ	TY	Reb̂TdRRQf	TY	TVWRY	bRYQTUQ	TY	RUV[V[RQ	bRỲTYe[Uq	bTYV[TUQ	T̀	VWR	lTYmhJ	KLMLy	jWR	XYZW[VRZV	g[̂̂	YR][Rg	PUS	PbbYT]Rf	TY	VPmR	TVWRY	PbbYTbY[PVR	PZV[TU	_bTUf	VWR	aTUVYPZVTY\Q	Q_oe[VVP̂Q	Q_ZW	PQ	rWTb	nYPg[UqQf	cYTS_ZV	nPVPf	PUS	rPeb̂RQf	o_V	TÛd	̀TY	VWR	̂[e[VRS	b_YbTQR	T̀	ZWRZm[Uq	̀TY	ZTÙTYePUZR	g[VW	[ÙTYePV[TU	q[]RU	PUS	VWR	SRQ[qU	ZTUZRbV	RxbYRQQRS	[U	VWR	aTUVYPZV	nTZ_eRUVQh	jWR	XYZW[VRZV\Q	PZV[TU	g[̂̂	oR	VPmRU	[U	PZZTYSPUZR	g[VW	VWR	Q_oe[VVP̂	QZWRS_̂R	PbbYT]RS	od	VWR	XYZW[VRZV	TYf	[U	VWR	PoQRUZR	T̀	PU	PbbYT]RS	Q_oe[VVP̂	QZWRS_̂Rf	g[VW	YRPQTUPôR	bYTebVURQQ	gW[̂R	P̂̂Tg[Uq	Q_̀̀[Z[RUV	V[eR	[U	VWR	XYZW[VRZV\Q	bYT̀RQQ[TUP̂	k_SqeRUV	VT	bRYe[V	PSRp_PVR	YR][Rgh	zR][Rg	T̀	Q_ZW	Q_oe[VVP̂Q	[Q	UTV	ZTUS_ZVRS	̀TY	VWR	b_YbTQR	T̀	SRVRYe[U[Uq	VWR	PZZ_YPZd	PUS	ZTeb̂RVRURQQ	T̀	TVWRY	SRVP[̂Q	Q_ZW	PQ	S[eRUQ[TUQ	PUS	p_PUV[V[RQf	TY	̀TY	Q_oQVPUV[PV[Uq	[UQVY_ZV[TUQ	̀TY	[UQVP̂̂PV[TU	TY	bRỲTYePUZR	T̀	Rp_[beRUV	TY	QdQVReQf	P̂̂	T̀	gW[ZW	YReP[U	VWR	YRQbTUQ[o[̂[Vd	T̀	VWR	aTUVYPZVTY	PQ	YRp_[YRS	od	VWR	aTUVYPZV	nTZ_eRUVQh	jWR	XYZW[VRZV\Q	YR][Rg	T̀	VWR	aTUVYPZVTY\Q	Q_oe[VVP̂Q	QWP̂̂	UTV	YR̂[R]R	VWR	aTUVYPZVTY	T̀	VWR	Tô[qPV[TUQ	_USRY	rRZV[TUQ	thtf	th{f	PUS	thsvh	jWR	XYZW[VRZV\Q	YR][Rg	QWP̂̂	UTV	ZTUQV[V_VR	PbbYT]P̂	T̀	QP̀RVd	bYRZP_V[TUQ	TY	T̀	PUd	ZTUQVY_ZV[TU	eRPUQf	eRVWTSQf	VRZWU[p_RQf	QRp_RUZRQf	TY	bYTZRS_YRQh	jWR	XYZW[VRZV\Q	PbbYT]P̂	T̀	P	QbRZ[̀[Z	[VRe	QWP̂̂	UTV	[US[ZPVR	PbbYT]P̂	T̀	PU	PQQReôd	T̀	gW[ZW	VWR	[VRe	[Q	P	ZTebTURUVhJ	KLML|	jWR	XYZW[VRZV	g[̂̂	bYRbPYR	aWPUqR	}YSRYQ	PUS	aTUQVY_ZV[TU	aWPUqR	n[YRZV[]RQf	PUS	ePd	TYSRY	e[UTY	ZWPUqRQ	[U	VWR	lTYm	PQ	bYT][SRS	[U	rRZV[TU	~huh	jWR	XYZW[VRZV	g[̂̂	[U]RQV[qPVR	PUS	ePmR	SRVRYe[UPV[TUQ	PUS	YRZTeeRUSPV[TUQ	YRqPYS[Uq	ZTUZRP̂RS	PUS	_UmUTgU	ZTUS[V[TUQ	PQ	bYT][SRS	[U	rRZV[TU	th~huhJ	KLML�	jWR	XYZW[VRZV	g[̂̂	ZTUS_ZV	[UQbRZV[TUQ	VT	SRVRYe[UR	VWR	SPVR	TY	SPVRQ	T̀	r_oQVPUV[P̂	aTeb̂RV[TU	PUS	VWR	SPVR	T̀	[̀UP̂	ZTeb̂RV[TU�	[QQ_R	aRYV[̀[ZPVRQ	T̀	r_oQVPUV[P̂	aTeb̂RV[TU	b_YQ_PUV	VT	rRZV[TU	�h��	YRZR[]R	PUS	̀TYgPYS	VT	VWR	}gURYf	̀TY	VWR	}gURY\Q	YR][Rg	PUS	YRZTYSQf	gY[VVRU	gPYYPUV[RQ	PUS	YR̂PVRS	STZ_eRUVQ	YRp_[YRS	od	VWR	aTUVYPZV	PUS	PQQReôRS	od	VWR	aTUVYPZVTY	b_YQ_PUV	VT	rRZV[TU	�hs��	PUS	[QQ_R	P	̀[UP̂	aRYV[̀[ZPVR	̀TY	cPdeRUV	b_YQ_PUV	VT	rRZV[TU	�hs�hJ	KLML��	�̀	VWR	}gURY	PUS	XYZW[VRZV	PqYRRf	VWR	XYZW[VRZV	g[̂̂	bYT][SR	TUR	TY	eTYR	cYTkRZV	YRbYRQRUVPV[]RQ	VT	PQQ[QV	[U	ZPYYd[Uq	T_V	VWR	XYZW[VRZV\Q	YRQbTUQ[o[̂[V[RQ	PV	VWR	Q[VRh	jWR	}gURY	QWP̂̂	UTV[̀d	VWR	aTUVYPZVTY	T̀	PUd	ZWPUqR	[U	VWR	S_V[RQf	YRQbTUQ[o[̂[V[RQ	PUS	̂[e[VPV[TUQ	T̀	P_VWTY[Vd	T̀	VWR	cYTkRZV	YRbYRQRUVPV[]RQhJ	KLML��	jWR	XYZW[VRZV	g[̂̂	[UVRYbYRV	PUS	SRZ[SR	ePVVRYQ	ZTUZRYU[Uq	bRỲTYePUZR	_USRYf	PUS	YRp_[YReRUVQ	T̀f	VWR	aTUVYPZV	nTZ_eRUVQ	TU	gY[VVRU	YRp_RQV	T̀	R[VWRY	VWR	}gURY	TY	aTUVYPZVTYh	jWR	XYZW[VRZV\Q	YRQbTUQR	VT	Q_ZW	YRp_RQVQ	g[̂̂	oR	ePSR	[U	gY[V[Uq	g[VW[U	PUd	V[eR	̂[e[VQ	PqYRRS	_bTU	TY	TVWRYg[QR	g[VW	YRPQTUPôR	bYTebVURQQhJ	KLML�M	�UVRYbYRVPV[TUQ	PUS	SRZ[Q[TUQ	T̀	VWR	XYZW[VRZV	g[̂̂	oR	ZTUQ[QVRUV	g[VW	VWR	[UVRUV	T̀f	PUS	YRPQTUPôd	[ÙRYPôR	ỲTef	VWR	aTUVYPZV	nTZ_eRUVQ	PUS	g[̂̂	oR	[U	gY[V[Uq	TY	[U	VWR	̀TYe	T̀	SYPg[UqQh	lWRU	ePm[Uq	Q_ZW	[UVRYbYRVPV[TUQ	PUS	SRZ[Q[TUQf	VWR	XYZW[VRZV	g[̂̂	RUSRP]TY	VT	QRZ_YR	̀P[VẀ_̂	bRỲTYePUZR	od	oTVW	}gURY	PUS	aTUVYPZVTYf	g[̂̂	UTV	QWTg	bPYV[P̂[Vd	VT	R[VWRYf	PUS	g[̂̂	UTV	oR	̂[PôR	̀TY	YRQ_̂VQ	T̀	[UVRYbYRVPV[TUQ	TY	SRZ[Q[TUQ	YRUSRYRS	[U	qTTS	̀P[VWhJ	KLML��	jWR	XYZW[VRZV\Q	SRZ[Q[TUQ	TU	ePVVRYQ	YR̂PV[Uq	VT	PRQVWRV[Z	R̀̀RZV	g[̂̂	oR	̀[UP̂	[̀	ZTUQ[QVRUV	g[VW	VWR	[UVRUV	RxbYRQQRS	[U	VWR	aTUVYPZV	nTZ_eRUVQhJ	KLML�K	jWR	XYZW[VRZV	g[̂̂	YR][Rg	PUS	YRQbTUS	VT	YRp_RQVQ	̀TY	[ÙTYePV[TU	PoT_V	VWR	aTUVYPZV	nTZ_eRUVQh	jWR	XYZW[VRZV\Q	YRQbTUQR	VT	Q_ZW	YRp_RQVQ	g[̂̂	oR	ePSR	[U	gY[V[Uq	g[VW[U	PUd	V[eR	̂[e[VQ	PqYRRS	_bTU	TY	TVWRYg[QR	g[VW	YRPQTUPôR	bYTebVURQQh	�̀	PbbYTbY[PVRf	VWR	XYZW[VRZV	g[̂̂	bYRbPYR	PUS	[QQ_R	Q_bb̂ReRUVP̂	nYPg[UqQ	PUS	rbRZ[̀[ZPV[TUQ	[U	YRQbTUQR	VT	VWR	YRp_RQVQ	̀TY	[ÙTYePV[TUh
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JKLMNOP	Q			RSTNUVLKJNLUKRW	QXY	Z[\]̂]_]̀̂aW	QXYXY	b	cdefghijkfigj	lm	k	nojmgh	gj	ohilip	qrg	rkm	k	sljofi	fghijkfi	qlir	iro	tghijkfigj	ig	nojugjv	k	ngjilgh	gu	iro	wgjx	ki	iro	mlioy	zro	iojv	{cdefghijkfigj{	lm	jouojjos	ig	irjgd|rgdi	iro	tghijkfi	}gfdvohim	km	lu	mlh|d~kj	lh	hdveoj	khs	vokhm	k	cdefghijkfigj	gj	kh	kdirgjl�os	jonjomohikil�o	gu	iro	cdefghijkfigjy	zro	iojv	{cdefghijkfigj{	sgom	hgi	lhf~dso	k	conkjkio	tghijkfigj	gj	iro	mdefghijkfigjm	gu	k	conkjkio	tghijkfigjyW	QXYX�	b	cde�mdefghijkfigj	lm	k	nojmgh	gj	ohilip	qrg	rkm	k	sljofi	gj	lhsljofi	fghijkfi	qlir	k	cdefghijkfigj	ig	nojugjv	k	ngjilgh	gu	iro	wgjx	ki	iro	mlioy	zro	iojv	{cde�mdefghijkfigj{	lm	jouojjos	ig	irjgd|rgdi	iro	tghijkfi	}gfdvohim	km	lu	mlh|d~kj	lh	hdveoj	khs	vokhm	k	cde�mdefghijkfigj	gj	kh	kdirgjl�os	jonjomohikil�o	gu	iro	cde�mdefghijkfigjyW	QX�	J����	̀\	R���̀ _̂���_a	�̂�	U_�[�	Ǹ _̂���_a	\̀�	�̀�_]̀̂a	̀\	_�[	�̀ ��W	QX�XY	�h~omm	girojqlmo	mikios	lh	iro	tghijkfi	}gfdvohim�	iro	tghijkfigj�	km	mggh	km	njkfilfke~o	kuioj	kqkjs	gu	iro	tghijkfi�	mrk~~	hgilup	iro	�qhoj	khs	bjfrliofi	gu	iro	nojmghm	gj	ohililom	njgngmos	ugj	okfr	njlhflnk~	ngjilgh	gu	iro	wgjx�	lhf~dslh|	irgmo	qrg	kjo	ig	udjhlmr	vkiojlk~m	gj	o�dlnvohi	ukejlfkios	ig	k	mnoflk~	soml|hy	wlirlh	��	skpm	gu	jofolni	gu	iro	lhugjvkilgh�	iro	bjfrliofi	vkp	hgilup	iro	tghijkfigj	qroiroj	iro	�qhoj	gj	iro	bjfrliofi	���	rkm	jokmghke~o	ge�ofilgh	ig	khp	mdfr	njgngmos	nojmgh	gj	ohilip	gj	���	jo�dljom	ksslilghk~	ilvo	ugj	jo�loqy	�kl~djo	gu	iro	bjfrliofi	ig	njg�lso	hgilfo	qlirlh	iro	���skp	nojlgs	mrk~~	fghmilidio	hgilfo	gu	hg	jokmghke~o	ge�ofilghyW	QX�X�	zro	tghijkfigj	mrk~~	hgi	fghijkfi	qlir	k	njgngmos	nojmgh	gj	ohilip	ig	qrgv	iro	�qhoj	gj	bjfrliofi	rkm	vkso	jokmghke~o	khs	ilvo~p	ge�ofilghy	zro	tghijkfigj	mrk~~	hgi	eo	jo�dljos	ig	fghijkfi	qlir	khpgho	ig	qrgv	iro	tghijkfigj	rkm	vkso	jokmghke~o	ge�ofilghyW	QX�X�	�u	iro	�qhoj	gj	bjfrliofi	rkm	jokmghke~o	ge�ofilgh	ig	k	nojmgh	gj	ohilip	njgngmos	ep	iro	tghijkfigj�	iro	tghijkfigj	mrk~~	njgngmo	khgiroj	ig	qrgv	iro	�qhoj	gj	bjfrliofi	rkm	hg	jokmghke~o	ge�ofilghy	�u	iro	njgngmos	edi	jo�ofios	cdefghijkfigj	qkm	jokmghke~p	fknke~o	gu	nojugjvlh|	iro	wgjx�	iro	tghijkfi	cdv	khs	tghijkfi	zlvo	mrk~~	eo	lhfjokmos	gj	sofjokmos	ep	iro	sluuojohfo�	lu	khp�	gffkmlghos	ep	mdfr	frkh|o�	khs	kh	knnjgnjlkio	trkh|o	�jsoj	mrk~~	eo	lmmdos	eougjo	fgvvohfovohi	gu	iro	mdemilidio	cdefghijkfigj�m	wgjxy	�gqo�oj�	hg	lhfjokmo	lh	iro	tghijkfi	cdv	gj	tghijkfi	zlvo	mrk~~	eo	k~~gqos	ugj	mdfr	frkh|o	dh~omm	iro	tghijkfigj	rkm	kfios	njgvni~p	khs	jomnghml�o~p	lh	mdevliilh|	hkvom	km	jo�dljosyW	QX�X�	zro	tghijkfigj	mrk~~	hgi	mdemilidio	k	cdefghijkfigj�	nojmgh�	gj	ohilip	ugj	gho	njo�lgdm~p	mo~ofios	lu	iro	�qhoj	gj	bjfrliofi	vkxom	jokmghke~o	ge�ofilgh	ig	mdfr	mdemilidilghyW	QX�	R���̀ _̂���_���	K[��_]̀̂a�p	knnjgnjlkio	qjliioh	k|joovohi�	iro	tghijkfigj	mrk~~	jo�dljo	okfr	cdefghijkfigj�	ig	iro	o iohi	gu	iro	wgjx	ig	eo	nojugjvos	ep	iro	cdefghijkfigj�	ig	eo	egdhs	ig	iro	tghijkfigj	ep	iojvm	gu	iro	tghijkfi	}gfdvohim�	khs	ig	kmmdvo	igqkjs	iro	tghijkfigj	k~~	iro	ge~l|kilghm	khs	jomnghmlel~lilom�	lhf~dslh|	iro	jomnghmlel~lip	ugj	mkuoip	gu	iro	cdefghijkfigj�m	wgjx	irki	iro	tghijkfigj�	ep	iromo	tghijkfi	}gfdvohim�	kmmdvom	igqkjs	iro	�qhoj	khs	bjfrliofiy	¡kfr	mdefghijkfi	k|joovohi	mrk~~	njomoj�o	khs	njgiofi	iro	jl|rim	gu	iro	�qhoj	khs	bjfrliofi	dhsoj	iro	tghijkfi	}gfdvohim	qlir	jomnofi	ig	iro	wgjx	ig	eo	nojugjvos	ep	iro	cdefghijkfigj	mg	irki	mdefghijkfilh|	irojogu	ql~~	hgi	njo�dslfo	mdfr	jl|rim�	khs	mrk~~	k~~gq	ig	iro	cdefghijkfigj�	dh~omm	mnoflulfk~~p	njg�lsos	girojqlmo	lh	iro	mdefghijkfi	k|joovohi�	iro	eohouli	gu	k~~	jl|rim�	jovoslom�	khs	josjomm	k|klhmi	iro	tghijkfigj	irki	iro	tghijkfigj�	ep	iro	tghijkfi	}gfdvohim�	rkm	k|klhmi	iro	�qhojy	wrojo	knnjgnjlkio�	iro	tghijkfigj	mrk~~	jo�dljo	okfr	cdefghijkfigj	ig	ohioj	lhig	mlvl~kj	k|joovohim	qlir	cde�mdefghijkfigjmy	zro	tghijkfigj	mrk~~	vkxo	k�kl~ke~o	ig	okfr	njgngmos	cdefghijkfigj�	njlgj	ig	iro	o ofdilgh	gu	iro	mdefghijkfi	k|joovohi�	fgnlom	gu	iro	tghijkfi	}gfdvohim	ig	qrlfr	iro	cdefghijkfigj	ql~~	eo	egdhs�	khs�	dngh	qjliioh	jo�domi	gu	iro	cdefghijkfigj�	lsohilup	ig	iro	cdefghijkfigj	iojvm	khs	fghslilghm	gu	iro	njgngmos	mdefghijkfi	k|joovohi	irki	vkp	eo	ki	�kjlkhfo	qlir	iro	tghijkfi	}gfdvohimy	cdefghijkfigjm	ql~~	mlvl~kj~p	vkxo	fgnlom	gu	knn~lfke~o	ngjilghm	gu	mdfr	sgfdvohim	k�kl~ke~o	ig	irolj	jomnofil�o	njgngmos	cde�mdefghijkfigjmyW	QX�	Ǹ _̂]̂¢[̂_	Jaa]¢̂£[̂_	̀\	R���̀ _̂���_aW	QX�XY	¡kfr	mdefghijkfi	k|joovohi	ugj	k	ngjilgh	gu	iro	wgjx	lm	kmml|hos	ep	iro	tghijkfigj	ig	iro	�qhoj�	njg�lsos	irkiXY kmml|hvohi	lm	ouuofil�o	gh~p	kuioj	iojvlhkilgh	gu	iro	tghijkfi	ep	iro	�qhoj	ugj	fkdmo	ndjmdkhi	ig	cofilgh	��y�	khs	gh~p	ugj	irgmo	mdefghijkfi	k|joovohim	irki	iro	�qhoj	kffonim	ep	hgiluplh|	iro	cdefghijkfigj	khs	tghijkfigj¤	khsX� kmml|hvohi	lm	mde�ofi	ig	iro	njlgj	jl|rim	gu	iro	mdjoip�	lu	khp�	ge~l|kios	dhsoj	eghs	jo~kilh|	ig	iro	tghijkfiy
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JKLM	NKL	OPMLQ	RSSLTNU	NKL	RUUVWMXLMN	YZ	R	U[\SYMNQRSN	RWQLLXLMN]	NKL	OPMLQ	RUU[XLU	NKL	̂YMNQRSNYQ_U	QVWKNU	RM̀	Y\aVWRNVYMU	[M̀LQ	NKL	U[\SYMNQRSNbc	defeg	hTYM	U[SK	RUUVWMXLMN]	VZ	NKL	JYQi	KRU	\LLM	U[UTLM̀L̀	ZYQ	XYQL	NKRM	jk	̀RlU]	NKL	m[\SYMNQRSNYQ_U	SYXTLMURNVYM	UKRaa	\L	Ln[VNR\al	R̀o[UNL̀	ZYQ	VMSQLRULU	VM	SYUN	QLU[aNVMW	ZQYX	NKL	U[UTLMUVYMbc	defep	hTYM	RUUVWMXLMN	NY	NKL	OPMLQ	[M̀LQ	NKVU	mLSNVYM	qbr]	NKL	OPMLQ	XRl	Z[QNKLQ	RUUVWM	NKL	U[\SYMNQRSN	NY	R	U[SSLUUYQ	SYMNQRSNYQ	YQ	YNKLQ	LMNVNlb	sZ	NKL	OPMLQ	RUUVWMU	NKL	U[\SYMNQRSN	NY	R	U[SSLUUYQ	SYMNQRSNYQ	YQ	YNKLQ	LMNVNl]	NKL	OPMLQ	UKRaa	MLtLQNKLaLUU	QLXRVM	aLWRaal	QLUTYMUV\aL	ZYQ	Raa	YZ	NKL	U[SSLUUYQ	SYMNQRSNYQ_U	Y\aVWRNVYMU	[M̀LQ	NKL	U[\SYMNQRSNbuvwxyz{	|			y}~�wv�ywx}~	��	}�~{v	}v	��	�{�uvuw{	y}~wvuyw}v�c	|e�	}������	v����	��	�������	y�����������	���	��	u����	��������	y��������c	|e�e�	�KL	NLQX	�mLTRQRNL	̂YMNQRSNYQ�U��	UKRaa	XLRM	YNKLQ	SYMNQRSNYQU	QLNRVML̀	\l	NKL	OPMLQ	[M̀LQ	ULTRQRNL	RWQLLXLMNUb	�KL	OPMLQ	QLULQtLU	NKL	QVWKN	NY	TLQZYQX	SYMUNQ[SNVYM	YQ	YTLQRNVYMU	QLaRNL̀	NY	NKL	�QYoLSN	PVNK	NKL	OPMLQ_U	YPM	ZYQSLU]	RM̀	PVNK	mLTRQRNL	̂YMNQRSNYQU	QLNRVML̀	[M̀LQ	̂YM̀VNVYMU	YZ	NKL	̂YMNQRSN	U[\UNRMNVRaal	UVXVaRQ	NY	NKYUL	YZ	NKVU	̂YMNQRSN]	VMSa[̀VMW	NKYUL	TQYtVUVYMU	YZ	NKL	̂YM̀VNVYMU	YZ	NKL	̂YMNQRSN	QLaRNL̀	NY	VMU[QRMSL	RM̀	PRVtLQ	YZ	U[\QYWRNVYMbc	|e�eg	JKLM	ULTRQRNL	SYMNQRSNU	RQL	RPRQ̀L̀	ZYQ	̀VZZLQLMN	TYQNVYMU	YZ	NKL	�QYoLSN	YQ	YNKLQ	SYMUNQ[SNVYM	YQ	YTLQRNVYMU	YM	NKL	UVNL]	NKL	NLQX	�̂YMNQRSNYQ�	VM	NKL	̂YMNQRSN	�YS[XLMNU	VM	LRSK	SRUL	UKRaa	XLRM	NKL	̂YMNQRSNYQ	PKY	L�LS[NLU	LRSK	ULTRQRNL	OPMLQ�̂YMNQRSNYQ	 WQLLXLMNbc	|e�ep	�KL	OPMLQ	UKRaa	TQYtV̀L	ZYQ	SYYQ̀VMRNVYM	YZ	NKL	RSNVtVNVLU	YZ	NKL	OPMLQ_U	YPM	ZYQSLU	RM̀	YZ	LRSK	mLTRQRNL	ŶMNQRSNYQ	PVNK	NKL	JYQi	YZ	NKL	̂YMNQRSNYQ]	PKY	UKRaa	SYYTLQRNL	PVNK	NKLXb	�KL	̂YMNQRSNYQ	UKRaa	TRQNVSVTRNL	PVNK	RMl	mLTRQRNL	̂YMNQRSNYQU	RM̀	NKL	OPMLQ	VM	QLtVLPVMW	NKLVQ	SYMUNQ[SNVYM	USKL̀[aLUb	�KL	̂YMNQRSNYQ	UKRaa	XRiL	RMl	QLtVUVYMU	NY	VNU	SYMUNQ[SNVYM	USKL̀[aL	̀LLXL̀	MLSLUURQl	RZNLQ	R	oYVMN	QLtVLP	RM̀	X[N[Ra	RWQLLXLMNb	�KL	SYMUNQ[SNVYM	USKL̀[aLU	UKRaa	NKLM	SYMUNVN[NL	NKL	USKL̀[aLU	NY	\L	[UL̀	\l	NKL	̂YMNQRSNYQ]	mLTRQRNL	̂YMNQRSNYQU]	RM̀	NKL	OPMLQ	[MNVa	U[\ULn[LMNal	QLtVUL̀bc	|e�ef	hMaLUU	YNKLQPVUL	TQYtV̀L̀	VM	NKL	̂YMNQRSN	�YS[XLMNU]	PKLM	NKL	OPMLQ	TLQZYQXU	SYMUNQ[SNVYM	YQ	YTLQRNVYMU	QLaRNL̀	NY	NKL	�QYoLSN	PVNK	NKL	OPMLQ_U	YPM	ZYQSLU	YQ	PVNK	mLTRQRNL	̂YMNQRSNYQU]	NKL	OPMLQ	YQ	VNU	mLTRQRNL	̂YMNQRSNYQU	UKRaa	KRtL	NKL	URXL	Y\aVWRNVYMU	RM̀	QVWKNU	NKRN	NKL	̂YMNQRSNYQ	KRU	[M̀LQ	NKL	̂YM̀VNVYMU	YZ	NKL	̂YMNQRSN]	VMSa[̀VMW]	PVNKY[N	L�Sa[̀VMW	YNKLQU]	NKYUL	UNRNL̀	VM	 QNVSaL	j]	NKVU	 QNVSaL	¡]	RM̀	 QNVSaLU	¢k]	¢¢]	RM̀	¢£bc	|eg	¤����¥	v�������¦�¥��§c	|ege�	�KL	̂YMNQRSNYQ	UKRaa	RZZYQ̀	NKL	OPMLQ	RM̀	mLTRQRNL	̂YMNQRSNYQU	QLRUYMR\aL	YTTYQN[MVNl	ZYQ	VMNQỲ[SNVYM	RM̀	UNYQRWL	YZ	NKLVQ	XRNLQVRaU	RM̀	Ln[VTXLMN	RM̀	TLQZYQXRMSL	YZ	NKLVQ	RSNVtVNVLU]	RM̀	UKRaa	SYMMLSN	RM̀	SYYQ̀VMRNL	NKL	ŶMNQRSNYQ_U	SYMUNQ[SNVYM	RM̀	YTLQRNVYMU	PVNK	NKLVQU	RU	QLn[VQL̀	\l	NKL	̂YMNQRSN	�YS[XLMNUbc	|egeg	sZ	TRQN	YZ	NKL	̂YMNQRSNYQ_U	JYQi	̀LTLM̀U	ZYQ	TQYTLQ	L�LS[NVYM	YQ	QLU[aNU	[TYM	SYMUNQ[SNVYM	YQ	YTLQRNVYMU	\l	NKL	OPMLQ	YQ	R	mLTRQRNL	̂YMNQRSNYQ]	NKL	̂YMNQRSNYQ	UKRaa]	TQVYQ	NY	TQYSLL̀VMW	PVNK	NKRN	TYQNVYM	YZ	NKL	JYQi]	TQYXTNal	MYNVZl	NKL	 QSKVNLSN	YZ	RTTRQLMN	̀VUSQLTRMSVLU	YQ	̀LZLSNU	VM	NKL	SYMUNQ[SNVYM	YQ	YTLQRNVYMU	\l	NKL	OPMLQ	YQ	mLTRQRNL	ŶMNQRSNYQ	NKRN	PY[à	QLM̀LQ	VN	[MU[VNR\aL	ZYQ	TQYTLQ	L�LS[NVYM	RM̀	QLU[aNU	YZ	NKL	̂YMNQRSNYQ_U	JYQib	̈RVa[QL	YZ	NKL	ŶMNQRSNYQ	NY	MYNVZl	NKL	 QSKVNLSN	YZ	RTTRQLMN	̀VUSQLTRMSVLU	YQ	̀LZLSNU	TQVYQ	NY	TQYSLL̀VMW	PVNK	NKL	JYQi	UKRaa	SYMUNVN[NL	RM	RSiMYPaL̀WXLMN	NKRN	NKL	OPMLQ_U	YQ	mLTRQRNL	̂YMNQRSNYQ_U	SYXTaLNL̀	YQ	TRQNVRaal	SYXTaLNL̀	SYMUNQ[SNVYM	VU	ZVN	RM̀	TQYTLQ	NY	QLSLVtL	NKL	̂YMNQRSNYQ_U	JYQib	�KL	̂YMNQRSNYQ	UKRaa	MYN	\L	QLUTYMUV\aL	ZYQ	V̀USQLTRMSVLU	YQ	̀LZLSNU	VM	NKL	SYMUNQ[SNVYM	YQ	YTLQRNVYMU	\l	NKL	OPMLQ	YQ	mLTRQRNL	̂YMNQRSNYQ	NKRN	RQL	MYN	RTTRQLMNbc	|egep	�KL	̂YMNQRSNYQ	UKRaa	QLVX\[QUL	NKL	OPMLQ	ZYQ	SYUNU	NKL	OPMLQ	VMS[QU	NKRN	RQL	TRlR\aL	NY	R	mLTRQRNL	̂YMNQRSNYQ	\LSR[UL	YZ	NKL	̂YMNQRSNYQ_U	̀LaRlU]	VXTQYTLQal	NVXL̀	RSNVtVNVLU	YQ	̀LZLSNVtL	SYMUNQ[SNVYMb	�KL	OPMLQ	UKRaa	\L	QLUTYMUV\aL	NY	NKL	̂YMNQRSNYQ	ZYQ	SYUNU	NKL	̂YMNQRSNYQ	VMS[QU	\LSR[UL	YZ	R	mLTRQRNL	̂YMNQRSNYQ_U	̀LaRlU]	VXTQYTLQal	NVXL̀	RSNVtVNVLU]	̀RXRWL	NY	NKL	JYQi	YQ	̀LZLSNVtL	SYMUNQ[SNVYMbc	|egef	�KL	̂YMNQRSNYQ	UKRaa	TQYXTNal	QLXL̀l	̀RXRWL	NKRN	NKL	̂YMNQRSNYQ	PQYMWZ[aal	SR[ULU	NY	SYXTaLNL̀	YQ	TRQNVRaal	SYXTaLNL̀	SYMUNQ[SNVYM	YQ	NY	TQYTLQNl	YZ	NKL	OPMLQ	YQ	mLTRQRNL	̂YMNQRSNYQ	RU	TQYtV̀L̀	VM	mLSNVYM	¢kb£bqb
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I	JKLKM	NOP	QRSPT	USV	PUWO	XPYUTUZP	[\SZTUWZ\T	]OÛ̂	OU_P	ZOP	]ÙP	TP]Y\S]abâaZaP]	c\T	WdZZaSe	USV	YUZWOaSe	U]	UTP	VP]WTabPV	c\T	ZOP	[\SZTUWZ\T	aS	XPWZa\S	fghigI	JKj	klmnopq	rstuv	vw	xynzm	{|}c	U	Va]YdZP	UTa]P]	Ù\Se	ZOP	[\SZTUWZ\T~	XPYUTUZP	[\SZTUWZ\T]~	USV	ZOP	QRSPT	U]	Z\	ZOP	TP]Y\S]abâaZ�	dSVPT	ZOPaT	TP]YPWZa_P	W\SZTUWZ]	c\T	̀UaSZUaSaSe	ZOP	YTP̀a]P]	USV	]dTT\dSVaSe	UTPU	cTPP	cT\̀ 	RU]ZP	̀UZPTaÛ]	USV	Tdbba]O~	ZOP	QRSPT	̀U�	ŴPUS	dY	USV	ZOP	�TWOaZPWZ	Râ̂	Û̂\WUZP	ZOP	W\]Z	Ù\Se	ZO\]P	TP]Y\S]ab̂Pg�r��x��	�			x������	��	���	�kr�I	�K�	�nmnozyI	�K�K�	[OUSeP]	aS	ZOP	�\T�	̀U�	bP	UWW\̀ Ŷa]OPV	UcZPT	P�PWdZa\S	\c	ZOP	[\SZTUWZ~	USV	RaZO\dZ	aS_ÛaVUZaSe	ZOP	[\SZTUWZ~	b�	[OUSeP	QTVPT~	[\S]ZTdWZa\S	[OUSeP	�aTPWZa_P	\T	\TVPT	c\T	U	̀aS\T	WOUSeP	aS	ZOP	�\T�~	]db�PWZ	Z\	ZOP	ầaZUZa\S]	]ZUZPV	aS	ZOa]	�TZaŴP	�	USV	P̂]PROPTP	aS	ZOP	[\SZTUWZ	�\Wd̀ PSZ]gI	�K�KL	�	[OUSeP	QTVPT	]OÛ̂	bP	bU]PV	dY\S	UeTPP̀PSZ	Ù\Se	ZOP	QRSPT~	[\SZTUWZ\T~	USV	�TWOaZPWZg	�	[\S]ZTdWZa\S	[OUSeP	�aTPWZa_P	TP�daTP]	UeTPP̀PSZ	b�	ZOP	QRSPT	USV	�TWOaZPWZ	USV	̀U�	\T	̀U�	S\Z	bP	UeTPPV	Z\	b�	ZOP	[\SZTUWZ\Tg	�S	\TVPT	c\T	U	̀aS\T	WOUSeP	aS	ZOP	�\T�	̀U�	bP	a]]dPV	b�	ZOP	�TWOaZPWZ	Û\SPgI	�K�Kj	[OUSeP]	aS	ZOP	�\T�	]OÛ̂	bP	YPTc\T̀PV	dSVPT	UYŶaWUb̂P	YT\_a]a\S]	\c	ZOP	[\SZTUWZ	�\Wd̀ PSZ]g	NOP	[\SZTUWZ\T	]OÛ̂	YT\WPPV	YT\̀ YẐ�	RaZO	WOUSeP]	aS	ZOP	�\T�~	dŜP]]	\ZOPTRa]P	YT\_aVPV	aS	ZOP	[OUSeP	QTVPT~	[\S]ZTdWZa\S	[OUSeP	�aTPWZa_P~	\T	\TVPT	c\T	U	̀aS\T	WOUSeP	aS	ZOP	�\T�gI	�KL	xuzmtn	ko�noqI	�KLK�	�	[OUSeP	QTVPT	a]	U	RTaZZPS	aS]ZTd̀ PSZ	YTPYUTPV	b�	ZOP	�TWOaZPWZ	USV	]aeSPV	b�	ZOP	QRSPT~	[\SZTUWZ\T~	USV	�TWOaZPWZ	]ZUZaSe	ZOPaT	UeTPP̀PSZ	dY\S	Û̂	\c	ZOP	c\̂̂\RaSe�K� NOP	WOUSeP	aS	ZOP	�\T��KL NOP	Ù\dSZ	\c	ZOP	UV�d]Z̀PSZ~	ac	US�~	aS	ZOP	[\SZTUWZ	Xd̀ �	USVKj NOP	P�ZPSZ	\c	ZOP	UV�d]Z̀PSZ~	ac	US�~	aS	ZOP	[\SZTUWZ	NàPgI	�Kj	xwmqvo��vswm	xuzmtn	�son�vs�nqI	�KjK�	�	[\S]ZTdWZa\S	[OUSeP	�aTPWZa_P	a]	U	RTaZZPS	\TVPT	YTPYUTPV	b�	ZOP	�TWOaZPWZ	USV	]aeSPV	b�	ZOP	QRSPT	USV	�TWOaZPWZ~	VaTPWZaSe	U	WOUSeP	aS	ZOP	�\T�	YTa\T	Z\	UeTPP̀PSZ	\S	UV�d]Z̀PSZ~	ac	US�~	aS	ZOP	[\SZTUWZ	Xd̀ 	\T	[\SZTUWZ	NàP~	\T	b\ZOg	NOP	QRSPT	̀U�	b�	[\S]ZTdWZa\S	[OUSeP	�aTPWZa_P~	RaZO\dZ	aS_ÛaVUZaSe	ZOP	[\SZTUWZ~	\TVPT	WOUSeP]	aS	ZOP	�\T�	RaZOaS	ZOP	ePSPTÛ	]W\YP	\c	ZOP	[\SZTUWZ	W\S]a]ZaSe	\c	UVVaZa\S]~	VP̂PZa\S]~	\T	\ZOPT	TP_a]a\S]~	ZOP	[\SZTUWZ	Xd̀ 	USV	[\SZTUWZ	NàP	bPaSe	UV�d]ZPV	UWW\TVaSê�gI	�KjKL	�	[\S]ZTdWZa\S	[OUSeP	�aTPWZa_P	]OÛ̂	bP	d]PV	aS	ZOP	Ub]PSWP	\c	Z\ZÛ	UeTPP̀PSZ	\S	ZOP	ZPT̀]	\c	U	[OUSeP	QTVPTgI	�KjKj	}c	ZOP	[\S]ZTdWZa\S	[OUSeP	�aTPWZa_P	YT\_aVP]	c\T	US	UV�d]Z̀PSZ	Z\	ZOP	[\SZTUWZ	Xd̀ ~	ZOP	UV�d]Z̀PSZ	]OÛ̂	bP	bU]PV	\S	\SP	\c	ZOP	c\̂̂\RaSe	̀PZO\V]�K� �dZdÛ	UWWPYZUSWP	\c	U	̂d̀ Y	]d̀ 	YT\YPT̂�	aZP̀a�PV	USV	]dYY\TZPV	b�	]dccaWaPSZ	]db]ZUSZaUZaSe	VUZU	Z\	YPT̀aZ	P_ÛdUZa\S�KL �SaZ	YTaWP]	]ZUZPV	aS	ZOP	[\SZTUWZ	�\Wd̀ PSZ]	\T	]db]P�dPSẐ�	UeTPPV	dY\S�Kj [\]Z	Z\	bP	VPZPT̀aSPV	aS	U	̀USSPT	UeTPPV	dY\S	b�	ZOP	YUTZaP]	USV	U	̀dZdÛ̂�	UWWPYZUb̂P	ca�PV	\T	YPTWPSZUeP	cPP�	\TK� �]	YT\_aVPV	aS	XPWZa\S	�gfgigI	�KjK�	}c	ZOP	[\SZTUWZ\T	V\P]	S\Z	TP]Y\SV	YT\̀ YẐ�	\T	Va]UeTPP]	RaZO	ZOP	̀PZO\V	c\T	UV�d]Z̀PSZ	aS	ZOP	[\SZTUWZ	Xd̀ ~	ZOP	�TWOaZPWZ	]OÛ̂	VPZPT̀aSP	ZOP	UV�d]Z̀PSZ	\S	ZOP	bU]a]	\c	TPU]\SUb̂P	P�YPSVaZdTP]	USV	]U_aSe]	\c	ZO\]P	YPTc\T̀aSe	ZOP	�\T�	UZZTabdZUb̂P	Z\	ZOP	WOUSeP~	aSŴdVaSe~	aS	WU]P	\c	US	aSWTPU]P	aS	ZOP	[\SZTUWZ	Xd̀ ~	US	Ù\dSZ	c\T	\_PTOPUV	USV	YT\caZ	U]	]PZ	c\TZO	aS	ZOP	�eTPP̀PSZ~	\T	ac	S\	]dWO	Ù\dSZ	a]	]PZ	c\TZO	aS	ZOP	�eTPP̀PSZ~	U	TPU]\SUb̂P	Ù\dSZg	}S	]dWO	WU]P~	USV	Û]\	dSVPT	XPWZa\S	�gfgfgf~	ZOP	[\SZTUWZ\T	]OÛ̂	�PPY	USV	YTP]PSZ~	aS	]dWO	c\T̀	U]	ZOP	�TWOaZPWZ	̀U�	YTP]WTabP~	US	aZP̀a�PV	UWW\dSZaSe	Z\ePZOPT	RaZO	UYYT\YTaUZP	]dYY\TZaSe	VUZUg	�ŜP]]	\ZOPTRa]P	YT\_aVPV	aS	ZOP	[\SZTUWZ	�\Wd̀ PSZ]~	W\]Z]	c\T	ZOP	YdTY\]P]	\c	ZOa]	XPWZa\S	�gfgi	]OÛ̂	bP	̂àaZPV	Z\	ZOP	c\̂̂\RaSe�
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JK LMNON	MP	QRSMTU	VWXQYZVW[	R\\QVXRSQ]	\R̂TMQQ	OR_]NU	PTVW[]	S]W]PVON	T]̀YVT]Z	Ŝ	R[T]]a]WO	MT	XYNOMaU	bMTc]TNd	XMa\]WNROVMW	VWNYTRWX]U	RWZ	MOe]T	]a\QM̂]]	XMNON	R\\TMf]Z	Ŝ	Oe]	gTXeVO]XOhJi LMNON	MP	aRO]TVRQNU	NY\\QV]NU	RWZ	]̀YV\a]WOU	VWXQYZVW[	XMNO	MP	OTRWN\MTOROVMWU	be]Oe]T	VWXMT\MTRO]Z	MT	XMWNYa]ZhJj k]WORQ	XMNON	MP	aRXeVW]T̂	RWZ	]̀YV\a]WOU	]_XQYNVf]	MP	eRWZ	OMMQNU	be]Oe]T	T]WO]Z	PTMa	Oe]	LMWOTRXOMT	MT	MOe]TNhJl LMNON	MP	\T]aVYaN	PMT	RQQ	SMWZN	RWZ	VWNYTRWX]U	\]TaVO	P]]NU	RWZ	NRQ]NU	YN]U	MT	NVaVQRT	OR_]NU	ZVT]XOQ̂	T]QRO]Z	OM	Oe]	XeRW[]h	RWZJm LMNON	MP	NY\]TfVNVMW	RWZ	PV]QZ	MPPVX]	\]TNMWW]Q	ZVT]XOQ̂	ROOTVSYORSQ]	OM	Oe]	XeRW[]no	pJjJm	qP	Oe]	LMWOTRXOMT	ZVNR[T]]N	bVOe	Oe]	RZrYNOa]WO	VW	Oe]	LMWOTRXO	sVa]U	Oe]	LMWOTRXOMT	aR̂	aRc]	R	LQRVa	VW	RXXMTZRWX]	bVOe	R\\QVXRSQ]	\TMfVNVMWN	MP	gTOVXQ]	tuno	pJjJv	w\MW	T]X]V\O	MP	R	LMWNOTYXOVMW	LeRW[]	xVT]XOVf]U	Oe]	LMWOTRXOMT	NeRQQ	\TMa\OQ̂	\TMX]]Z	bVOe	Oe]	XeRW[]	VW	Oe]	yMTc	VWfMQf]Z	RWZ	RZfVN]	Oe]	gTXeVO]XO	MP	Oe]	LMWOTRXOMTdN	R[T]]a]WO	MT	ZVNR[T]]a]WO	bVOe	Oe]	a]OeMZU	VP	RŴU	\TMfVZ]Z	VW	Oe]	LMWNOTYXOVMW	LeRW[]	xVT]XOVf]	PMT	Z]O]TaVWVW[	Oe]	\TM\MN]Z	RZrYNOa]WO	VW	Oe]	LMWOTRXO	zYa	MT	LMWOTRXO	sVa]no	pJjJp	g	LMWNOTYXOVMW	LeRW[]	xVT]XOVf]	NV[W]Z	Ŝ	Oe]	LMWOTRXOMT	VWZVXRO]N	Oe]	LMWOTRXOMTdN	R[T]]a]WO	Oe]T]bVOeU	VWXQYZVW[	RZrYNOa]WO	VW	LMWOTRXO	zYa	RWZ	LMWOTRXO	sVa]	MT	Oe]	a]OeMZ	PMT	Z]O]TaVWVW[	Oe]an	zYXe	R[T]]a]WO	NeRQQ	S]	]PP]XOVf]	Vaa]ZVRO]Q̂	RWZ	NeRQQ	S]	T]XMTZ]Z	RN	R	LeRW[]	{TZ]Tno	pJjJ|	se]	RaMYWO	MP	XT]ZVO	OM	S]	RQQMb]Z	Ŝ	Oe]	LMWOTRXOMT	OM	Oe]	{bW]T	PMT	R	Z]Q]OVMW	MT	XeRW[]	OeRO	T]NYQON	VW	R	W]O	Z]XT]RN]	VW	Oe]	LMWOTRXO	zYa	NeRQQ	S]	RXOYRQ	W]O	XMNO	RN	XMWPVTa]Z	Ŝ	Oe]	gTXeVO]XOn	ye]W	SMOe	RZZVOVMWN	RWZ	XT]ZVON	XMf]TVW[	T]QRO]Z	yMTc	MT	NYSNOVOYOVMWN	RT]	VWfMQf]Z	VW	R	XeRW[]U	Oe]	RQQMbRWX]	PMT	Mf]Te]RZ	RWZ	\TMPVO	NeRQQ	S]	PV[YT]Z	MW	Oe]	SRNVN	MP	W]O	VWXT]RN]U	VP	RŴU	bVOe	T]N\]XO	OM	OeRO	XeRW[]no	pJjJ}	~]WZVW[	PVWRQ	Z]O]TaVWROVMW	MP	Oe]	OMORQ	XMNO	MP	R	LMWNOTYXOVMW	LeRW[]	xVT]XOVf]	OM	Oe]	{bW]TU	Oe]	LMWOTRXOMT	aR̂	T]̀Y]NO	\R̂a]WO	PMT	yMTc	XMa\Q]O]Z	YWZ]T	Oe]	LMWNOTYXOVMW	LeRW[]	xVT]XOVf]	VW	g\\QVXROVMWN	PMT	~R̂a]WOn	se]	gTXeVO]XO	bVQQ	aRc]	RW	VWO]TVa	Z]O]TaVWROVMW	PMT	\YT\MN]N	MP	aMWOeQ̂	X]TOVPVXROVMW	PMT	\R̂a]WO	PMT	OeMN]	XMNON	RWZ	X]TOVP̂	PMT	\R̂a]WO	Oe]	RaMYWO	OeRO	Oe]	gTXeVO]XO	Z]O]TaVW]NU	VW	Oe]	gTXeVO]XOdN	\TMP]NNVMWRQ	rYZ[a]WOU	OM	S]	T]RNMWRSQ̂	rYNOVPV]Zn	se]	gTXeVO]XOdN	VWO]TVa	Z]O]TaVWROVMW	MP	XMNO	NeRQQ	RZrYNO	Oe]	LMWOTRXO	zYa	MW	Oe]	NRa]	SRNVN	RN	R	LeRW[]	{TZ]TU	NYSr]XO	OM	Oe]	TV[eO	MP	]VOe]T	\RTÔ	OM	ZVNR[T]]	RWZ	RNN]TO	R	LQRVa	VW	RXXMTZRWX]	bVOe	gTOVXQ]	tuno	pJjJK�	ye]W	Oe]	{bW]T	RWZ	LMWOTRXOMT	R[T]]	bVOe	R	Z]O]TaVWROVMW	aRZ]	Ŝ	Oe]	gTXeVO]XO	XMWX]TWVW[	Oe]	RZrYNOa]WON	VW	Oe]	LMWOTRXO	zYa	RWZ	LMWOTRXO	sVa]U	MT	MOe]TbVN]	T]RXe	R[T]]a]WO	Y\MW	Oe]	RZrYNOa]WONU	NYXe	R[T]]a]WO	NeRQQ	S]	]PP]XOVf]	Vaa]ZVRO]Q̂	RWZ	Oe]	gTXeVO]XO	bVQQ	\T]\RT]	R	LeRW[]	{TZ]Tn	LeRW[]	{TZ]TN	aR̂	S]	VNNY]Z	PMT	RQQ	MT	RŴ	\RTO	MP	R	LMWNOTYXOVMW	LeRW[]	xVT]XOVf]no	pJl	�����	�������	��	���	����se]	gTXeVO]XO	aR̂	MTZ]T	aVWMT	XeRW[]N	VW	Oe]	yMTc	OeRO	RT]	XMWNVNO]WO	bVOe	Oe]	VWO]WO	MP	Oe]	LMWOTRXO	xMXYa]WON	RWZ	ZM	WMO	VWfMQf]	RW	RZrYNOa]WO	VW	Oe]	LMWOTRXO	zYa	MT	RW	]_O]WNVMW	MP	Oe]	LMWOTRXO	sVa]n	se]	gTXeVO]XOdN	MTZ]T	PMT	aVWMT	XeRW[]N	NeRQQ	S]	VW	bTVOVW[n	qP	Oe]	LMWOTRXOMT	S]QV]f]N	OeRO	Oe]	\TM\MN]Z	aVWMT	XeRW[]	VW	Oe]	yMTc	bVQQ	RPP]XO	Oe]	LMWOTRXO	zYa	MT	LMWOTRXO	sVa]U	Oe]	LMWOTRXOMT	NeRQQ	WMOVP̂	Oe]	gTXeVO]XO	RWZ	NeRQQ	WMO	\TMX]]Z	OM	Va\Q]a]WO	Oe]	XeRW[]	VW	Oe]	yMTcn	qP	Oe]	LMWOTRXOMT	\]TPMTaN	Oe]	yMTc	N]O	PMTOe	VW	Oe]	gTXeVO]XOdN	MTZ]T	PMT	R	aVWMT	XeRW[]	bVOeMYO	\TVMT	WMOVX]	OM	Oe]	gTXeVO]XO	OeRO	NYXe	XeRW[]	bVQQ	RPP]XO	Oe]	LMWOTRXO	zYa	MT	LMWOTRXO	sVa]U	Oe]	LMWOTRXOMT	bRVf]N	RŴ	RZrYNOa]WO	OM	Oe]	LMWOTRXO	zYa	MT	]_O]WNVMW	MP	Oe]	LMWOTRXO	sVa]n�������	|			����o	|JK	�����������o	|JKJK	wWQ]NN	MOe]TbVN]	\TMfVZ]ZU	LMWOTRXO	sVa]	VN	Oe]	\]TVMZ	MP	OVa]U	VWXQYZVW[	RYOeMTV�]Z	RZrYNOa]WONU	RQQMOO]Z	VW	Oe]	LMWOTRXO	xMXYa]WON	PMT	zYSNORWOVRQ	LMa\Q]OVMW	MP	Oe]	yMTcno	|JKJi	se]	ZRO]	MP	XMaa]WX]a]WO	MP	Oe]	yMTc	VN	Oe]	ZRO]	]NORSQVNe]Z	VW	Oe]	g[T]]a]WOno	|JKJj	se]	ZRO]	MP	zYSNORWOVRQ	LMa\Q]OVMW	VN	Oe]	ZRO]	X]TOVPV]Z	Ŝ	Oe]	gTXeVO]XO	VW	RXXMTZRWX]	bVOe	z]XOVMW	�n�n
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J	KLMLN	OPQ	RQST	UVWXU	WY	ZYQV	[\	RPQ	]̂\RSW_R	̀ _̂ZTQ\RY	YPWaa	TQW\	_WaQ\VWS	VWX	Z\aQYY	̂RPQSb[YQ	YcQ_[d[_WaaX	VQd[\QVeJ	KLf	ghijhkll	mno	piqrsktuinJ	KLfLM	O[TQ	a[T[RY	YRWRQV	[\	RPQ	]̂\RSW_R	̀ _̂ZTQ\RY	WSQ	̂d	RPQ	QYYQ\_Q	̂d	RPQ	]̂\RSW_Re	vX	QwQ_ZR[\x	RPQ	yxSQQTQ\Rz	RPQ	]̂\RSW_R̂S	_̂\d[STY	RPWR	RPQ	]̂\RSW_R	O[TQ	[Y	W	SQWŶ\W{aQ	cQS[̂V	d̂S	cQSd̂ST[\x	RPQ	| Ŝ}eJ	KLfLf	OPQ	]̂\RSW_R̂S	YPWaa	\̂R	}\̂b[\xaXz	Qw_QcR	{X	WxSQQTQ\R	̂S	[\YRSZ_R[̂\	̂d	RPQ	~b\QS	[\	bS[R[\xz	_̂TTQ\_Q	RPQ	| Ŝ}	cS[̂S	R̂	RPQ	QddQ_R[�Q	VWRQ	̂d	[\YZSW\_Q	SQ�Z[SQV	R̂	{Q	dZS\[YPQV	{X	RPQ	]̂\RSW_R̂S	W\V	~b\QSeJ	KLfL�	OPQ	]̂\RSW_R̂S	YPWaa	cŜ_QQV	QwcQV[R[̂ZYaX	b[RP	WVQ�ZWRQ	d̂S_QY	W\V	YPWaa	W_P[Q�Q	�Z{YRW\R[Wa	]̂TcaQR[̂\	b[RP[\	RPQ	]̂\RSW_R	O[TQeJ	KL�	�ksm�l	mno	��tknluinl	i�	�uqkJ	KL�LM	�d	RPQ	]̂\RSW_R̂S	[Y	VQaWXQV	WR	W\X	R[TQ	[\	RPQ	_̂TTQ\_QTQ\R	̂S	cŜxSQYY	̂d	RPQ	| Ŝ}	{X	���	W\	W_R	̂S	\QxaQ_R	d̂	RPQ	~b\QS	̂S	yS_P[RQ_Rz	̂d	W\	QTcâXQQ	̂d	Q[RPQSz	̂S	̂d	W	�QcWSWRQ	]̂\RSW_R̂S�	���	{X	_PW\xQY	̂SVQSQV	[\	RPQ	| Ŝ}�	���	{X	aW{̂S	V[YcZRQYz	d[SQz	Z\ZYZWa	VQaWX	[\	VQa[�QS[QYz	Z\W�̂[VW{aQ	_WYZWaR[QYz	WV�QSYQ	bQWRPQS	_̂\V[R[̂\Y	V̂_ZTQ\RQV	[\	W__̂SVW\_Q	b[RP	�Q_R[̂\	��e�e�e�z	̂S	̂RPQS	_WZYQY	{QX̂\V	RPQ	]̂\RSW_R̂S�Y	_̂\RŜa�	���	{X	VQaWX	WZRP̂S[�QV	{X	RPQ	~b\QS	cQ\V[\x	TQV[WR[̂\	W\V	{[\V[\x	V[YcZRQ	SQŶaZR[̂\�	̂S	���	{X	̂RPQS	_WZYQY	RPWR	RPQ	]̂\RSW_R̂S	WYYQSRYz	W\V	RPQ	yS_P[RQ_R	VQRQST[\QYz	�ZYR[dX	VQaWXz	RPQ\	RPQ	]̂\RSW_R	O[TQ	YPWaa	{Q	QwRQ\VQV	d̂S	YZ_P	SQWŶ\W{aQ	R[TQ	WY	RPQ	yS_P[RQ_R	TWX	VQRQST[\QeJ	KL�Lf	]aW[TY	SQaWR[\x	R̂	R[TQ	YPWaa	{Q	TWVQ	[\	W__̂SVW\_Q	b[RP	Wcca[_W{aQ	cŜ�[Y[̂\Y	̂d	ySR[_aQ	��eJ	KL�L�	OP[Y	�Q_R[̂\	�e�	V̂QY	\̂R	cSQ_aZVQ	SQ_̂�QSX	̂d	VWTWxQY	d̂S	VQaWX	{X	Q[RPQS	cWSRX	Z\VQS	̂RPQS	cŜ�[Y[̂\Y	̂d	RPQ	]̂\RSW_R	̀ _̂ZTQ\RYe����p��	�			g�������	���	p �g���� �J	�LM	pinthm¡t	�¢qJ	�LMLM	OPQ	]̂\RSW_R	�ZT	[Y	YRWRQV	[\	RPQ	yxSQQTQ\R	W\Vz	[\_aZV[\x	WZRP̂S[�QV	WV�ZYRTQ\RYz	[Y	RPQ	R̂RWa	WT̂ Z\R	cWXW{aQ	{X	RPQ	~b\QS	R̂	RPQ	]̂\RSW_R̂S	d̂S	cQSd̂STW\_Q	̂d	RPQ	| Ŝ}	Z\VQS	RPQ	]̂\RSW_R	̀ _̂ZTQ\RYeJ	�LMLf	�d	Z\[R	cS[_QY	WSQ	YRWRQV	[\	RPQ	]̂\RSW_R	̀ _̂ZTQ\RY	̂S	YZ{YQ�ZQ\RaX	WxSQQV	Zĉ\z	W\V	[d	�ZW\R[R[QY	̂S[x[\WaaX	_̂\RQTcaWRQV	WSQ	TWRQS[WaaX	_PW\xQV	Ŷ	RPWR	Wcca[_WR[̂\	̂d	YZ_P	Z\[R	cS[_QY	R̂	RPQ	W_RZWa	�ZW\R[R[QY	_WZYQY	YZ{YRW\R[Wa	[\Q�Z[RX	R̂	RPQ	~b\QS	̂S	]̂\RSW_R̂Sz	RPQ	Wcca[_W{aQ	Z\[R	cS[_QY	YPWaa	{Q	Q�Z[RW{aX	WV�ZYRQVeJ	�Lf	�¡£ko¢sk	i�	¤ms¢kl|PQSQ	RPQ	]̂\RSW_R	[Y	{WYQV	̂\	W	YR[cZaWRQV	YZT	̂S	¥ZWSW\RQQV	¦Ww[TZT	§S[_Qz	RPQ	]̂\RSW_R̂S	YPWaa	YZ{T[R	W	Y_PQVZaQ	̂d	�WaZQY	R̂	RPQ	yS_P[RQ_R	{Qd̂SQ	RPQ	d[SYR	ycca[_WR[̂\	d̂S	§WXTQ\Rz	Waâ_WR[\x	RPQ	Q\R[SQ	]̂\RSW_R	�ZT	R̂	RPQ	�WS[̂ZY	ĉSR[̂\Y	̂d	RPQ	| Ŝ}e	OPQ	Y_PQVZaQ	̂d	�WaZQY	YPWaa	{Q	cSQcWSQV	[\	RPQ	d̂STz	W\V	YZcĉSRQV	{X	RPQ	VWRW	R̂	YZ{YRW\R[WRQ	[RY	W__ZSW_Xz	SQ�Z[SQV	{X	RPQ	yS_P[RQ_Re	OP[Y	Y_PQVZaQz	Z\aQYY	̂{�Q_RQV	R̂	{X	RPQ	yS_P[RQ_Rz	YPWaa	{Q	ZYQV	WY	W	{WY[Y	d̂S	SQ�[Qb[\x	RPQ	]̂\RSW_R̂S�Y	ycca[_WR[̂\Y	d̂S	§WXTQ\Re	y\X	_PW\xQY	R̂	RPQ	Y_PQVZaQ	̂d	�WaZQY	YPWaa	{Q	YZ{T[RRQV	R̂	RPQ	yS_P[RQ_R	W\V	YZcĉSRQV	{X	YZ_P	VWRW	R̂	YZ{YRW\R[WRQ	[RY	W__ZSW_X	WY	RPQ	yS_P[RQ_R	TWX	SQ�Z[SQz	W\V	Z\aQYY	̂{�Q_RQV	R̂	{X	RPQ	yS_P[RQ_Rz	YPWaa	{Q	ZYQV	WY	W	{WY[Y	d̂S	SQ�[Qb[\x	RPQ	]̂\RSW_R̂S�Y	YZ{YQ�ZQ\R	ycca[_WR[̂\Y	d̂S	§WXTQ\ReJ	�L�	�rrsu¡mtuinl	�ih	gm�qkntJ	�L�LM	yR	aQWYR	RQ\	VWXY	{Qd̂SQ	RPQ	VWRQ	QYRW{a[YPQV	d̂S	QW_P	cŜxSQYY	cWXTQ\Rz	RPQ	]̂\RSW_R̂S	YPWaa	YZ{T[R	R̂	RPQ	yS_P[RQ_R	W\	[RQT[�QV	ycca[_WR[̂\	d̂S	§WXTQ\R	cSQcWSQV	[\	W__̂SVW\_Q	b[RP	RPQ	Y_PQVZaQ	̂d	�WaZQYz	[d	SQ�Z[SQV	Z\VQS	�Q_R[̂\	̈e�z	d̂S	_̂TcaQRQV	ĉSR[̂\Y	̂d	RPQ	| Ŝ}e	OPQ	Wcca[_WR[̂\	YPWaa	{Q	\̂RWS[�QVz	[d	SQ�Z[SQVz	W\V	YZcĉSRQV	{X	Waa	VWRW	YZ{YRW\R[WR[\x	RPQ	]̂\RSW_R̂S�Y	S[xPR	R̂	cWXTQ\R	RPWR	RPQ	~b\QS	̂S	yS_P[RQ_R	SQ�Z[SQz	YZ_P	WY	_̂c[QY	̂d	SQ�Z[Y[R[̂\Yz	W\V	SQaQWYQY	W\V	bW[�QSY	̂d	a[Q\Y	dŜT	�Z{_̂\RSW_R̂SY	W\V	YZcca[QSYz	W\V	YPWaa	SQdaQ_R	SQRW[\WxQ	[d	cŜ�[VQV	d̂S	[\	RPQ	]̂\RSW_R	̀ _̂ZTQ\RYeJ	�L�LMLM	yY	cŜ�[VQV	[\	�Q_R[̂\	©e�ëz	YZ_P	Wcca[_WR[̂\Y	TWX	[\_aZVQ	SQ�ZQYRY	d̂S	cWXTQ\R	̂\	W__̂Z\R	̂d	_PW\xQY	[\	RPQ	| Ŝ}	RPWR	PW�Q	{QQ\	cŜcQSaX	WZRP̂S[�QV	{X	]̂\YRSZ_R[̂\	]PW\xQ	̀[SQ_R[�QYz	̂S	{X	[\RQS[T	VQRQST[\WR[̂\Y	̂d	RPQ	yS_P[RQ_Rz	{ZR	\̂R	XQR	[\_aZVQV	[\	]PW\xQ	~SVQSYe
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J	KLMLNLO	PQQRSTUVSWXY	ZW[	\U]̂ _XV	ỲURR	XWV	SXTRab_	[_ca_YVY	ZW[	QU]̂ _XV	ZW[	QW[VSWXY	WZ	V̀_	dW[e	ZW[	f̀ST̀	V̀_	gWXV[UTVW[	bW_Y	XWV	SXV_Xb	VW	QU]	U	haiTWXV[UTVW[	W[	YaQQRS_[j	aXR_YY	YaT̀	dW[e	̀UY	i__X	Q_[ZW[̂_b	i]	WV̀_[Y	f̀ Ŵ 	V̀_	gWXV[UTVW[	SXV_XbY	VW	QU]kJ	KLMLO	lXR_YY	WV̀_[fSY_	Q[WmSb_b	SX	V̀_	gWXV[UTV	nWTâ _XVYj	QU]̂ _XVY	ỲURR	i_	̂Ub_	WX	UTTWaXV	WZ	̂UV_[SURY	UXb	_caSQ̂ _XV	b_RSm_[_b	UXb	YaSVUiR]	YVW[_b	UV	V̀_	YSV_	ZW[	YaiY_ca_XV	SXTW[QW[UVSWX	SX	V̀_	dW[ek	oZ	UQQ[Wm_b	SX	UbmUXT_	i]	V̀_	pfX_[j	QU]̂ _XV	̂U]	YŜSRU[R]	i_	̂Ub_	ZW[	̂UV_[SURY	UXb	_caSQ̂ _XV	YaSVUiR]	YVW[_b	WZZ	V̀_	YSV_	UV	U	RWTUVSWX	Uq[__b	aQWX	SX	f[SVSXqk	\U]̂ _XV	ZW[	̂UV_[SURY	UXb	_caSQ̂ _XV	YVW[_b	WX	W[	WZZ	V̀_	YSV_	ỲURR	i_	TWXbSVSWX_b	aQWX	TŴ QRSUXT_	i]	V̀_	gWXV[UTVW[	fSV̀	Q[WT_ba[_Y	YUVSYZUTVW[]	VW	V̀_	pfX_[	VW	_YVUiRSỲ	V̀_	pfX_[rY	VSVR_	VW	YaT̀	̂UV_[SURY	UXb	_caSQ̂ _XV	W[	WV̀_[fSY_	Q[WV_TV	V̀_	pfX_[rY	SXV_[_YVj	UXb	ỲURR	SXTRab_	V̀_	TWYVY	WZ	UQQRSTUiR_	SXYa[UXT_j	YVW[Uq_j	UXb	V[UXYQW[VUVSWX	VW	V̀_	YSV_j	ZW[	YaT̀	̂UV_[SURY	UXb	_caSQ̂ _XV	YVW[_b	WZZ	V̀_	YSV_kJ	KLMLM	s̀_	gWXV[UTVW[	fU[[UXVY	V̀UV	VSVR_	VW	URR	dW[e	TWm_[_b	i]	UX	PQQRSTUVSWX	ZW[	\U]̂ _XV	fSRR	QUYY	VW	V̀_	pfX_[	XW	RUV_[	V̀UX	V̀_	VŜ_	WZ	QU]̂ _XVk	s̀_	gWXV[UTVW[	Za[V̀_[	fU[[UXVY	V̀UV	aQWX	Yaî SVVUR	WZ	UX	PQQRSTUVSWX	ZW[	\U]̂ _XV	URR	dW[e	ZW[	f̀ST̀	g_[VSZSTUV_Y	ZW[	\U]̂ _XV	̀Um_	i__X	Q[_mSWaYR]	SYYa_b	UXb	QU]̂ _XVY	[_T_Sm_b	Z[Ŵ 	V̀_	pfX_[	ỲURRj	VW	V̀_	i_YV	WZ	V̀_	gWXV[UTVW[rY	eXWfR_bq_j	SXZW[̂UVSWXj	UXb	i_RS_Zj	i_	Z[__	UXb	TR_U[	WZ	RS_XYj	TRUŜYj	Y_Ta[SV]	SXV_[_YVYj	W[	_XTâ i[UXT_Yj	SX	ZUmW[	WZ	V̀_	gWXV[UTVW[j	haiTWXV[UTVW[Yj	YaQQRS_[Yj	W[	WV̀_[	Q_[YWXY	W[	_XVSVS_Y	V̀UV	Q[WmSb_b	RUiW[j	ÛV_[SURYj	UXb	_caSQ̂ _XV	[_RUVSXq	VW	V̀_	dW[ekJ	KLt	uvwxyzy{|xv}	z~w	�|��v�xJ	KLtLN	s̀_	P[T̀SV_TV	fSRRj	fSV̀SX	Y_m_X	bU]Y	UZV_[	[_T_SQV	WZ	V̀_	gWXV[UTVW[rY	PQQRSTUVSWX	ZW[	\U]̂ _XVj	_SV̀_[	���	SYYa_	VW	V̀_	pfX_[	U	g_[VSZSTUV_	ZW[	\U]̂ _XV	SX	V̀_	ZaRR	ÛWaXV	WZ	V̀_	PQQRSTUVSWX	ZW[	\U]̂ _XVj	fSV̀	U	TWQ]	VW	V̀_	gWXV[UTVW[�	W[	���	SYYa_	VW	V̀_	pfX_[	U	g_[VSZSTUV_	ZW[	\U]̂ _XV	ZW[	YaT̀	ÛWaXV	UY	V̀_	P[T̀SV_TV	b_V_[̂SX_Y	SY	Q[WQ_[R]	ba_j	UXb	XWVSZ]	V̀_	gWXV[UTVW[	UXb	pfX_[	WZ	V̀_	P[T̀SV_TVrY	[_UYWXY	ZW[	fSV̀̀ WRbSXq	T_[VSZSTUVSWX	SX	QU[V	UY	Q[WmSb_b	SX	h_TVSWX	�k�k��	W[	���	fSV̀̀ WRb	T_[VSZSTUVSWX	WZ	V̀_	_XVS[_	PQQRSTUVSWX	ZW[	\U]̂ _XVj	UXb	XWVSZ]	V̀_	gWXV[UTVW[	UXb	pfX_[	WZ	V̀_	P[T̀SV_TVrY	[_UYWX	ZW[	fSV̀̀ WRbSXq	T_[VSZSTUVSWX	SX	f̀WR_	UY	Q[WmSb_b	SX	h_TVSWX	�k�k�kJ	KLtLO	s̀_	SYYaUXT_	WZ	U	g_[VSZSTUV_	ZW[	\U]̂ _XV	fSRR	TWXYVSVaV_	U	[_Q[_Y_XVUVSWX	i]	V̀_	P[T̀SV_TV	VW	V̀_	pfX_[j	iUY_b	WX	V̀_	P[T̀SV_TVrY	_mURaUVSWX	WZ	V̀_	dW[e	UXb	V̀_	bUVU	SX	V̀_	PQQRSTUVSWX	ZW[	\U]̂ _XVj	V̀UVj	VW	V̀_	i_YV	WZ	V̀_	P[T̀SV_TVrY	eXWfR_bq_j	SXZW[̂UVSWXj	UXb	i_RS_Zj	V̀_	dW[e	̀UY	Q[Wq[_YY_b	VW	V̀_	QWSXV	SXbSTUV_bj	V̀_	caURSV]	WZ	V̀_	dW[e	SY	SX	UTTW[bUXT_	fSV̀	V̀_	gWXV[UTV	nWTâ _XVYj	UXb	V̀UV	V̀_	gWXV[UTVW[	SY	_XVSVR_b	VW	QU]̂ _XV	SX	V̀_	ÛWaXV	T_[VSZS_bk	s̀_	ZW[_qWSXq	[_Q[_Y_XVUVSWXY	U[_	Yai�_TV	VW	UX	_mURaUVSWX	WZ	V̀_	dW[e	ZW[	TWXZW[̂UXT_	fSV̀	V̀_	gWXV[UTV	nWTâ _XVY	aQWX	haiYVUXVSUR	gŴ QR_VSWXj	VW	[_YaRVY	WZ	YaiY_ca_XV	V_YVY	UXb	SXYQ_TVSWXYj	VW	TW[[_TVSWX	WZ	̂SXW[	b_mSUVSWXY	Z[Ŵ 	V̀_	gWXV[UTV	nWTâ _XVY	Q[SW[	VW	TŴ QR_VSWXj	UXb	VW	YQ_TSZST	caURSZSTUVSWXY	_�Q[_YY_b	i]	V̀_	P[T̀SV_TVk	�Wf_m_[j	V̀_	SYYaUXT_	WZ	U	g_[VSZSTUV_	ZW[	\U]̂ _XV	fSRR	XWV	i_	U	[_Q[_Y_XVUVSWX	V̀UV	V̀_	P[T̀SV_TV	̀UY	���	̂Ub_	_�̀UaYVSm_	W[	TWXVSXaWaY	WX�YSV_	SXYQ_TVSWXY	VW	T̀_Te	V̀_	caURSV]	W[	caUXVSV]	WZ	V̀_	dW[e�	���	[_mS_f_b	TWXYV[aTVSWX	_̂UXYj	̂_V̀WbYj	V_T̀XSca_Yj	Y_ca_XT_Yj	W[	Q[WT_ba[_Y�	���	[_mS_f_b	TWQS_Y	WZ	[_caSYSVSWXY	[_T_Sm_b	Z[Ŵ 	haiTWXV[UTVW[Y	UXb	YaQQRS_[Y	UXb	WV̀_[	bUVU	[_ca_YV_b	i]	V̀_	pfX_[	VW	YaiYVUXVSUV_	V̀_	gWXV[UTVW[rY	[Sq̀V	VW	QU]̂ _XV�	W[	���	̂Ub_	_�ÛSXUVSWX	VW	UYT_[VUSX	̀Wf	W[	ZW[	f̀UV	Qa[QWY_	V̀_	gWXV[UTVW[	̀UY	aY_b	̂WX_]	Q[_mSWaYR]	QUSb	WX	UTTWaXV	WZ	V̀_	gWXV[UTV	hâ kJ	KL�	�v{y}y~�}	x~	�yx��~��	uvwxyzy{|xy~�J	KL�LN	s̀_	P[T̀SV_TV	̂U]	fSV̀̀ WRb	U	g_[VSZSTUV_	ZW[	\U]̂ _XV	SX	f̀WR_	W[	SX	QU[Vj	VW	V̀_	_�V_XV	[_UYWXUiR]	X_T_YYU[]	VW	Q[WV_TV	V̀_	pfX_[j	SZ	SX	V̀_	P[T̀SV_TVrY	WQSXSWX	V̀_	[_Q[_Y_XVUVSWXY	VW	V̀_	pfX_[	[_caS[_b	i]	h_TVSWX	�k�k�	TUXXWV	i_	Ûb_k	oZ	V̀_	P[T̀SV_TV	SY	aXUiR_	VW	T_[VSZ]	QU]̂ _XV	SX	V̀_	ÛWaXV	WZ	V̀_	PQQRSTUVSWXj	V̀_	P[T̀SV_TV	fSRR	XWVSZ]	V̀_	gWXV[UTVW[	UXb	pfX_[	UY	Q[WmSb_b	SX	h_TVSWX	�k�k�k	oZ	V̀_	gWXV[UTVW[	UXb	P[T̀SV_TV	TUXXWV	Uq[__	WX	U	[_mSY_b	ÛWaXVj	V̀_	P[T̀SV_TV	fSRR	Q[Ŵ QVR]	SYYa_	U	g_[VSZSTUV_	ZW[	\U]̂ _XV	ZW[	V̀_	ÛWaXV	ZW[	f̀ST̀	V̀_	P[T̀SV_TV	SY	UiR_	VW	̂Ue_	YaT̀	[_Q[_Y_XVUVSWXY	VW	V̀_	pfX_[k	s̀_	P[T̀SV_TV	̂U]	URYW	fSV̀̀ WRb	U	g_[VSZSTUV_	ZW[	\U]̂ _XV	W[j	i_TUaY_	WZ	YaiY_ca_XVR]	bSYTWm_[_b	_mSb_XT_j	̂U]	XaRRSZ]	V̀_	f̀WR_	W[	U	QU[V	WZ	U	g_[VSZSTUV_	ZW[	\U]̂ _XV	Q[_mSWaYR]	SYYa_bj	VW	YaT̀	_�V_XV	UY	Û]	i_	X_T_YYU[]	SX	V̀_	P[T̀SV_TVrY	WQSXSWX	VW	Q[WV_TV	V̀_	pfX_[	Z[Ŵ 	RWYY	ZW[	f̀ST̀	V̀_	gWXV[UTVW[	SY	[_YQWXYSiR_j	SXTRabSXq	RWYY	[_YaRVSXq	Z[Ŵ 	UTVY	UXb	Ŵ SYYSWXY	b_YT[Si_b	SX	h_TVSWX	�k�k�j	i_TUaY_	WZLN b_Z_TVSm_	dW[e	XWV	[_̂_bS_b�LO V̀S[b	QU[V]	TRUŜY	ZSR_b	W[	[_UYWXUiR_	_mSb_XT_	SXbSTUVSXq	Q[WiUiR_	ZSRSXq	WZ	YaT̀	TRUŜYj	aXR_YY	Y_Ta[SV]	UTT_QVUiR_	VW	V̀_	pfX_[	SY	Q[WmSb_b	i]	V̀_	gWXV[UTVW[�LM ZUSRa[_	WZ	V̀_	gWXV[UTVW[	VW	̂Ue_	QU]̂ _XVY	Q[WQ_[R]	VW	haiTWXV[UTVW[Y	W[	YaQQRS_[Y	ZW[	RUiW[j	̂UV_[SURY	W[	_caSQ̂ _XV�
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JK LMNOPQNRSM	MTUVMQWM	XYNX	XYM	ZPL[	WNQQPX	RM	WP\]SMXMV	̂PL	XYM	_Q]NUV	RNSNQWM	P̂	XYM	̀PQXLNWX	a_\bJc VN\NdM	XP	XYM	efQML	PL	N	aM]NLNXM	̀PQXLNWXPLbJg LMNOPQNRSM	MTUVMQWM	XYNX	XYM	ZPL[	fUSS	QPX	RM	WP\]SMXMV	fUXYUQ	XYM	̀PQXLNWX	hU\Mi	NQV	XYNX	XYM	_Q]NUV	RNSNQWM	fP_SV	QPX	RM	NVMj_NXM	XP	WPTML	NWX_NS	PL	SUj_UVNXMV	VN\NdMO	̂PL	XYM	NQXUWU]NXMV	VMSNkb	PLJl LM]MNXMV	̂NUS_LM	XP	WNLLk	P_X	XYM	ZPL[	UQ	NWWPLVNQWM	fUXY	XYM	̀PQXLNWX	mPW_\MQXOn	o	pJcJq	ZYMQ	MUXYML	]NLXk	VUO]_XMO	XYM	rLWYUXMWXsO	VMWUOUPQ	LMdNLVUQd	N	̀MLXÛUWNXM	̂PL	tNk\MQX	_QVML	aMWXUPQ	unvnwi	UQ	fYPSM	PL	UQ	]NLXi	XYNX	]NLXk	\Nk	O_R\UX	N	̀SNU\	UQ	NWWPLVNQWM	fUXY	rLXUWSM	wvno	pJcJx	ZYMQ	XYM	LMNOPQO	̂PL	fUXYYPSVUQd	WMLXÛUWNXUPQ	NLM	LM\PTMVi	WMLXÛUWNXUPQ	fUSS	RM	\NVM	̂PL	N\P_QXO	]LMTUP_OSk	fUXYYMSVno	pJcJK	ŷ	XYM	rLWYUXMWX	fUXYYPSVO	WMLXÛUWNXUPQ	̂PL	]Nk\MQX	_QVML	aMWXUPQ	unvnwnzi	XYM	efQML	\Nki	NX	UXO	OPSM	P]XUPQi	UOO_M	{PUQX	WYMW[O	XP	XYM	̀PQXLNWXPL	NQV	XP	NQk	a_RWPQXLNWXPL	PL	O_]]SUML	XP	fYP\	XYM	̀PQXLNWXPL	̂NUSMV	XP	\N[M	]Nk\MQX	̂PL	ZPL[	]LP]MLSk	]ML̂PL\MV	PL	\NXMLUNS	PL	Mj_U]\MQX	O_UXNRSk	VMSUTMLMVn	ŷ	XYM	efQML	\N[MO	]Nk\MQXO	Rk	{PUQX	WYMW[i	XYM	efQML	OYNSS	QPXÛk	XYM	rLWYUXMWX	NQV	XYM	̀PQXLNWXPL	OYNSS	LM̂SMWX	O_WY	]Nk\MQX	PQ	UXO	QM|X	r]]SUWNXUPQ	P̂L	tNk\MQXno	pJg	}~��~���	}�������o	pJgJ�	r̂XML	XYM	rLWYUXMWX	YNO	UOO_MV	N	̀MLXÛUWNXM	̂PL	tNk\MQXi	XYM	efQML	OYNSS	\N[M	]Nk\MQX	UQ	XYM	\NQQML	NQV	fUXYUQ	XYM	XU\M	]LPTUVMV	UQ	XYM	̀PQXLNWX	mPW_\MQXOi	NQV	OYNSS	OP	QPXÛk	XYM	rLWYUXMWXno	pJgJq	hYM	̀PQXLNWXPL	OYNSS	]Nk	MNWY	a_RWPQXLNWXPLi	QP	SNXML	XYNQ	OMTMQ	VNkO	N̂XML	LMWMU]X	P̂	]Nk\MQX	̂LP\	XYM	efQMLi	XYM	N\P_QX	XP	fYUWY	XYM	a_RWPQXLNWXPL	UO	MQXUXSMVi	LM̂SMWXUQd	]MLWMQXNdMO	NWX_NSSk	LMXNUQMV	̂LP\	]Nk\MQXO	XP	XYM	P̀QXLNWXPL	PQ	NWWP_QX	P̂	XYM	a_RWPQXLNWXPLsO	]PLXUPQ	P̂	XYM	ZPL[n	hYM	̀PQXLNWXPL	OYNSSi	Rk	N]]LP]LUNXM	NdLMM\MQX	fUXY	MNWY	a_RWPQXLNWXPLi	LMj_ULM	MNWY	a_RWPQXLNWXPL	XP	\N[M	]Nk\MQXO	XP	a_R�O_RWPQXLNWXPLO	UQ	N	OU\USNL	\NQQMLno	pJgJx	hYM	rLWYUXMWX	fUSSi	PQ	LMj_MOXi	̂_LQUOY	XP	N	a_RWPQXLNWXPLi	Û	]LNWXUWNRSMi	UQ̂PL\NXUPQ	LMdNLVUQd	]MLWMQXNdMO	P̂	WP\]SMXUPQ	PL	N\P_QXO	N]]SUMV	̂PL	Rk	XYM	̀PQXLNWXPL	NQV	NWXUPQ	XN[MQ	XYMLMPQ	Rk	XYM	rLWYUXMWX	NQV	efQML	PQ	NWWP_QX	P̂	]PLXUPQO	P̂	XYM	ZPL[	VPQM	Rk	O_WY	a_RWPQXLNWXPLno	pJgJK	hYM	efQML	YNO	XYM	LUdYX	XP	LMj_MOX	fLUXXMQ	MTUVMQWM	̂LP\	XYM	̀PQXLNWXPL	XYNX	XYM	̀PQXLNWXPL	YNO	]LP]MLSk	]NUV	a_RWPQXLNWXPLO	NQV	O_]]SUMLO	N\P_QXO	]NUV	Rk	XYM	efQML	XP	XYM	̀PQXLNWXPL	̂PL	O_RWPQXLNWXMV	ZPL[n	ŷ	XYM	̀PQXLNWXPL	N̂USO	XP	̂_LQUOY	O_WY	MTUVMQWM	fUXYUQ	OMTMQ	VNkOi	XYM	efQML	OYNSS	YNTM	XYM	LUdYX	XP	WPQXNWX	a_RWPQXLNWXPLO	NQV	O_]]SUMLO	XP	NOWMLXNUQ	fYMXYML	XYMk	YNTM	RMMQ	]LP]MLSk	]NUVn	�MUXYML	XYM	efQML	QPL	rLWYUXMWX	OYNSS	YNTM	NQ	PRSUdNXUPQ	XP	]Nki	PL	XP	OMM	XP	XYM	]Nk\MQX	P̂	\PQMk	XPi	N	a_RWPQXLNWXPL	PL	O_]]SUMLi	M|WM]X	NO	\Nk	PXYMLfUOM	RM	LMj_ULMV	Rk	SNfno	pJgJc	hYM	̀PQXLNWXPLsO	]Nk\MQXO	XP	O_]]SUMLO	OYNSS	RM	XLMNXMV	UQ	N	\NQQML	OU\USNL	XP	XYNX	]LPTUVMV	UQ	aMWXUPQO	un�n�i	un�nz	NQV	un�n�no	pJgJg	r	̀MLXÛUWNXM	̂PL	tNk\MQXi	N	]LPdLMOO	]Nk\MQXi	PL	]NLXUNS	PL	MQXULM	_OM	PL	PWW_]NQWk	P̂	XYM	tLP{MWX	Rk	XYM	efQML	OYNSS	QPX	WPQOXUX_XM	NWWM]XNQWM	P̂	ZPL[	QPX	UQ	NWWPLVNQWM	fUXY	XYM	̀PQXLNWX	mPW_\MQXOno	pJgJl	�QSMOO	XYM	̀PQXLNWXPL	]LPTUVMO	XYM	efQML	fUXY	N	]Nk\MQX	RPQV	UQ	XYM	̂_SS	]MQNS	O_\	P̂	XYM	̀PQXLNWX	a_\i	]Nk\MQXO	LMWMUTMV	Rk	XYM	̀PQXLNWXPL	̂PL	ZPL[	]LP]MLSk	]ML̂PL\MV	Rk	a_RWPQXLNWXPLO	PL	]LPTUVMV	Rk	O_]]SUMLO	OYNSS	RM	YMSV	Rk	XYM	̀PQXLNWXPL	̂PL	XYPOM	a_RWPQXLNWXPLO	PL	O_]]SUMLO	fYP	]ML̂PL\MV	ZPL[	PL	̂_LQUOYMV	\NXMLUNSOi	PL	RPXYi	_QVML	WPQXLNWX	fUXY	XYM	̀PQXLNWXPL	̂PL	fYUWY	]Nk\MQX	fNO	\NVM	Rk	XYM	efQMLn	�PXYUQd	WPQXNUQMV	YMLMUQ	OYNSS	LMj_ULM	\PQMk	XP	RM	]SNWMV	UQ	N	OM]NLNXM	NWWP_QX	NQV	QPX	WP\\UQdSMV	fUXY	\PQMk	P̂	XYM	̀PQXLNWXPLi	WLMNXM	NQk	̂UV_WUNLk	SUNRUSUXk	PL	XPLX	SUNRUSUXk	PQ	XYM	]NLX	P̂	XYM	̀PQXLNWXPL	̂PL	RLMNWY	P̂	XL_OXi	PL	MQXUXSM	NQk	]MLOPQ	PL	MQXUXk	XP	NQ	NfNLV	P̂	]_QUXUTM	VN\NdMO	NdNUQOX	XYM	̀PQXLNWXPL	̂PL	RLMNWY	P̂	XYM	LMj_ULM\MQXO	P̂	XYUO	]LPTUOUPQno	pJgJ�	tLPTUVMV	XYM	efQML	YNO	̂_ŜUSSMV	UXO	]Nk\MQX	PRSUdNXUPQO	_QVML	XYM	̀PQXLNWX	mPW_\MQXOi	XYM	̀PQXLNWXPL	OYNSS	VM̂MQV	NQV	UQVM\QÛk	XYM	efQML	̂LP\	NSS	SPOOi	SUNRUSUXki	VN\NdM	PL	M|]MQOMi	UQWS_VUQd	LMNOPQNRSM	NXXPLQMksO	̂MMO	NQV	SUXUdNXUPQ	M|]MQOMOi	NLUOUQd	P_X	P̂	NQk	SUMQ	WSNU\	PL	PXYML	WSNU\	̂PL	]Nk\MQX	Rk	NQk	a_RWPQXLNWXPL	PL	O_]]SUML	P̂	NQk	XUMLn	�]PQ	LMWMU]X	P̂	QPXUWM	P̂	N	SUMQ	WSNU\	PL	PXYML	WSNU\	̂PL	]Nk\MQXi	XYM	efQML	OYNSS	QPXÛk	XYM	̀PQXLNWXPLn	ŷ	N]]LPTMV	Rk	XYM	N]]SUWNRSM	WP_LXi	fYMQ	LMj_ULMVi	XYM	̀PQXLNWXPL	\Nk	O_ROXUX_XM	N	O_LMXk	RPQV	̂PL	XYM	]LP]MLXk	NdNUQOX	fYUWY	XYM	SUMQ	PL	PXYML	WSNU\	̂PL	]Nk\MQX	YNO	RMMQ	NOOMLXMVn
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J	KLM	NOPQRST	UV	WOXYTZ[\]	̂_̀	abc_d̂̀ĉ	ef̀g	hf̂	dggì	j	k̀b̂d]dcĵ̀	]fb	ljmǹ ĥo	̂_bfip_	hf	]jiq̂	f]	̂_̀	kfĥbjĉfbo	rd̂_dh	g̀s̀h	ejmg	j]̂̀b	b̀c̀dt̂	f]	̂_̀	kfĥbjĉfbug	attqdcĵdfh	]fb	ljmǹ ĥo	fb	d]	̂_̀	vrh̀b	ef̀g	hf̂	tjm	̂_̀	kfĥbjĉfb	rd̂_dh	g̀s̀h	ejmg	j]̂̀b	̂_̀	eĵ̀	̀ĝjwqdg_̀e	dh	̂_̀	kfĥbjĉ	xfciǹ ĥgo	̂_̀	jnfiĥ	c̀b̂d]d̀e	wm	̂_̀	abc_d̂̀ĉ	fb	jrjbèe	wm	wdhedhp	edgtî̀	b̀gfqîdfho	̂_̀h	̂_̀	kfĥbjĉfb	njmo	itfh	g̀s̀h	jeed̂dfhjq	ejmgu	hf̂dc̀	̂f	̂_̀	vrh̀b	jhe	abc_d̂̀ĉo	ĝft	̂_̀	yfbz	iĥdq	tjmǹ ĥ	f]	̂_̀	jnfiĥ	frdhp	_jg	ẁ h̀	b̀c̀ds̀e{	|_̀	kfĥbjĉ	|dǹ	g_jqq	ẁ	̀}̂̀hèe	jttbftbdĵ̀qm	jhe	_̂̀	kfĥbjĉ	~in	g_jqq	ẁ	dhcb̀jg̀e	wm	̂_̀	jnfiĥ	f]	̂_̀	kfĥbjĉfbug	b̀jgfhjwq̀	cfĝg	f]	g_îefrho	èqjm	jhe	ĝjb̂�ito	tqig	dĥ̀ b̀ĝ	jg	tbfsdèe	]fb	dh	̂_̀	kfĥbjĉ	xfciǹ ĥg{J	KL�	�R��[OZ[POQ	�UY�QT[PUZJ	KL�L�	~iwĝjĥdjq	kfntq̀̂dfh	dg	̂_̀	ĝjp̀	dh	̂_̀	tbfpb̀gg	f]	̂_̀	yfbz	r_̀h	̂_̀	yfbz	fb	ègdphĵ̀e	tfb̂dfh	̂_̀b̀f]	dg	gi]]dcd̀ĥqm	cfntq̀̂ 	̀dh	jccfbejhc̀	rd̂_	̂_̀	kfĥbjĉ	xfciǹ ĥg	gf	̂_ĵ	̂_̀	vrh̀b	cjh	fccitm	fb	îdqd�̀	̂_̀	yfbz	]fb	d̂g	dĥ̀hèe	ig̀{J	KL�L�	y_̀h	̂_̀	kfĥbjĉfb	cfhgdèbg	̂_ĵ	̂_̀	yfbzo	fb	j	tfb̂dfh	̂_̀b̀f]	r_dc_	̂_̀	vrh̀b	jpb̀̀g	̂f	jcc̀t̂	g̀tjbĵ̀qmo	dg	giwĝjĥdjqqm	cfntq̀̂ ò	̂_̀	kfĥbjĉfb	g_jqq	tb̀tjb̀	jhe	giwnd̂	̂f	̂_̀	abc_d̂̀ĉ	j	cfntb̀_̀hgds̀	qdĝ	f]	d̂̀ng	̂f	ẁ	cfntq̀̂ è	fb	cfbb̀ĉ̀e	tbdfb	̂f	]dhjq	tjmǹ ĥ{	�jdqib̀	̂f	dhcqiè	jh	d̂̀n	fh	gic_	qdĝ	ef̀g	hf̂	jq̂̀b	̂_̀	b̀gtfhgdwdqd̂m	f]	̂_̀	kfĥbjĉfb	̂f	cfntq̀̂ 	̀jqq	yfbz	dh	jccfbejhc̀	rd̂_	̂_̀	kfĥbjĉ	xfciǹ ĥg{J	KL�L�	�tfh	b̀c̀dt̂	f]	̂_̀	kfĥbjĉfbug	qdĝo	̂_̀	abc_d̂̀ĉ	rdqq	njz̀	jh	dhgt̀ĉdfh	̂f	è^̀bndh̀	r_̀ _̂̀b	̂_̀	yfbz	fb	ègdphĵ̀e	tfb̂dfh	̂_̀b̀f]	dg	giwĝjĥdjqqm	cfntq̀̂ {̀	\]	̂_̀	abc_d̂̀ĉug	dhgt̀ĉdfh	edgcqfg̀g	jhm	d̂̀no	r_̀ _̂̀b	fb	hf̂	dhcqièe	fh	̂_̀	kfĥbjĉfbug	qdĝo	r_dc_	dg	hf̂	gi]]dcd̀ĥqm	cfntq̀̂ 	̀dh	jccfbejhc̀	rd̂_	̂_̀	kfĥbjĉ	xfciǹ ĥg	gf	_̂ĵ	̂_̀	vrh̀b	cjh	fccitm	fb	îdqd�̀	̂_̀	yfbz	fb	ègdphĵ̀e	tfb̂dfh	̂_̀b̀f]	]fb	d̂g	dĥ̀hèe	ig̀o	̂_̀	kfĥbjĉfb	g_jqqo	ẁ]fb̀	dggijhc̀	f]	̂_̀	k̀b̂d]dcĵ̀	f]	~iwĝjĥdjq	kfntq̀̂dfho	cfntq̀̂ 	̀fb	cfbb̀ĉ	gic_	d̂̀n	itfh	hf̂d]dcĵdfh	wm	̂_̀	abc_d̂̀ĉ{	\h	gic_	cjg̀o	̂_̀	kfĥbjĉfb	g_jqq	̂_̀h	giwnd̂	j	b̀�ìĝ	]fb	jhf̂_̀b	dhgt̀ĉdfh	wm	̂_̀	abc_d̂̀ĉ	̂f	è^̀bndh̀	~iwĝjĥdjq	kfntq̀̂dfh{J	KL�L�	y_̀h	̂_̀	yfbz	fb	ègdphĵ̀e	tfb̂dfh	̂_̀b̀f]	dg	giwĝjĥdjqqm	cfntq̀̂ ò	̂_̀	abc_d̂̀ĉ	rdqq	tb̀tjb̀	j	k̀b̂d]dcĵ̀	f]	~iwĝjĥdjq	kfntq̀̂dfh	̂_ĵ	g_jqq	̀ĝjwqdg_	̂_̀	eĵ̀	f]	~iwĝjĥdjq	kfntq̀̂dfh�	̀ĝjwqdg_	b̀gtfhgdwdqd̂d̀g	f]	̂_̀	vrh̀b	jhe	kfĥbjĉfb	]fb	g̀cibd̂mo	njdĥ̀hjhc̀o	_̀ĵo	îdqd̂d̀go	ejnjp̀	̂f	̂_̀	yfbz	jhe	dhgibjhc̀�	jhe	]d}	̂_̀	̂dǹ	rd̂_dh	r_dc_	̂_̀	kfĥbjĉfb	g_jqq	]dhdg_	jqq	d̂̀ng	fh	̂_̀	qdĝ	jccfntjhmdhp	̂_̀	k̀b̂d]dcĵ̀{	yjbbjĥd̀g	b̀�idb̀e	wm	̂_̀	kfĥbjĉ	xfciǹ ĥg	g_jqq	cfnǹhc̀	fh	̂_̀	eĵ̀	f]	~iwĝjĥdjq	kfntq̀̂dfh	f]	̂_̀	yfbz	fb	ègdphĵ̀e	tfb̂dfh	̂_̀b̀f]	ihq̀gg	f̂_̀brdg̀	tbfsdèe	dh	̂_̀	k̀b̂d]dcĵ̀	f]	~iwĝjĥdjq	kfntq̀̂dfh{J	KL�L�	|_̀	k̀b̂d]dcĵ̀	f]	~iwĝjĥdjq	kfntq̀̂dfh	g_jqq	ẁ	giwnd̂̀̂ e	̂f	̂_̀	vrh̀b	jhe	kfĥbjĉfb	]fb	̂_̀db	rbd̂̀̂ h	jcc̀t̂jhc̀	f]	b̀gtfhgdwdqd̂d̀g	jggdph̀e	̂f	̂_̀n	dh	̂_̀	k̀b̂d]dcĵ̀{	�tfh	gic_	jcc̀t̂jhc̀o	jhe	cfhg̀ĥ	f]	gib̀̂m	d]	jhmo	_̂̀	vrh̀b	g_jqq	njz̀	tjmǹ ĥ	f]	b̀̂jdhjp̀	jttqmdhp	̂f	̂_̀	yfbz	fb	ègdphĵ̀e	tfb̂dfh	̂_̀b̀f]{	~ic_	tjmǹ ĥ	g_jqq	ẁ	je�iĝ̀e	]fb	yfbz	̂_ĵ	dg	dhcfntq̀̂ 	̀fb	hf̂	dh	jccfbejhc̀	rd̂_	̂_̀	b̀�idb̀ǹ ĥg	f]	̂_̀	kfĥbjĉ	xfciǹ ĥg{J	KLK	WOS[POQ	���R�OZ�X	US	��TJ	KLKL�	|_̀	vrh̀b	njm	fccitm	fb	ig̀	jhm	cfntq̀̂ è	fb	tjb̂djqqm	cfntq̀̂ è	tfb̂dfh	f]	̂_̀	yfbz	ĵ	jhm	ĝjp̀	r_̀h	gic_	tfb̂dfh	dg	ègdphĵ̀e	wm	g̀tjbĵ̀	jpb̀̀ ǹ ĥ	rd̂_	̂_̀	kfĥbjĉfbo	tbfsdèe	gic_	fccitjhcm	fb	ig̀	dg	cfhg̀ĥ̀e	̂f	wm	̂_̀	dhgib̀b	jhe	jî_fbd�̀e	wm	tiwqdc	jî_fbd̂d̀g	_jsdhp	�ibdgedĉdfh	fs̀b	̂_̀	lbf�̀ĉ{	~ic_	tjb̂djq	fccitjhcm	fb	ig̀	njm	cfnǹhc̀	r_̀ _̂̀b	fb	hf̂	̂_̀	tfb̂dfh	dg	giwĝjĥdjqqm	cfntq̀̂ ò	tbfsdèe	̂_̀	vrh̀b	jhe	kfĥbjĉfb	_js̀	jcc̀t̂̀e	dh	rbd̂dhp	̂_̀	b̀gtfhgdwdqd̂d̀g	jggdph̀e	̂f	̀jc_	f]	̂_̀n	]fb	tjmǹ ĥgo	b̀̂jdhjp̀o	d]	jhmo	g̀cibd̂mo	njdĥ̀hjhc̀o	_̀ĵo	îdqd̂d̀go	ejnjp̀	̂f	̂_̀	yfbz	jhe	dhgibjhc̀o	jhe	_js̀	jpb̀̀e	dh	rbd̂dhp	cfhc̀bhdhp	̂_̀	t̀bdfe	]fb	cfbb̀ĉdfh	f]	_̂̀	yfbz	jhe	cfnǹhc̀ǹ ĥ	f]	rjbbjĥd̀g	b̀�idb̀e	wm	̂_̀	kfĥbjĉ	xfciǹ ĥg{	y_̀h	̂_̀	kfĥbjĉfb	cfhgdèbg	j	tfb̂dfh	giwĝjĥdjqqm	cfntq̀̂ ò	̂_̀	kfĥbjĉfb	g_jqq	tb̀tjb̀	jhe	giwnd̂	j	qdĝ	̂f	̂_̀	abc_d̂̀ĉ	jg	tbfsdèe	ihèb	~̀ĉdfh	�{�{�{	kfhg̀ĥ	f]	̂_̀	kfĥbjĉfb	̂f	tjb̂djq	fccitjhcm	fb	ig̀	g_jqq	hf̂	ẁ	ihb̀jgfhjwqm	rd̂__̀qe{	|_̀	ĝjp̀	f]	_̂̀	tbfpb̀gg	f]	̂_̀	yfbz	g_jqq	ẁ	è^̀bndh̀e	wm	rbd̂̀̂ h	jpb̀̀ ǹ ĥ	ẁ r̂̀ h̀	̂_̀	vrh̀b	jhe	kfĥbjĉfb	fbo	d]	hf	jpb̀̀ ǹ ĥ	dg	b̀jc_̀eo	wm	ècdgdfh	f]	̂_̀	abc_d̂̀ĉ{J	KLKL�	\nǹedĵ̀qm	tbdfb	̂f	gic_	tjb̂djq	fccitjhcm	fb	ig̀o	̂_̀	vrh̀bo	kfĥbjĉfbo	jhe	abc_d̂̀ĉ	g_jqq	�fdĥqm	dhgt̀ĉ	_̂̀	jb̀j	̂f	ẁ	fccitd̀e	fb	tfb̂dfh	f]	̂_̀	yfbz	̂f	ẁ	ig̀e	dh	fbèb	̂f	è^̀bndh̀	jhe	b̀cfbe	̂_̀	cfhed̂dfh	f]	̂_̀	yfbz{
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J	KLKLM	NOPQRR	STUQVWXRQ	YZVQQ[	\]SÔ	]YVTXYP	S__\]YO_̀	SV	\RQ	Sa	Y	]SVTXSO	SV	]SVTXSOR	Sa	TUQ	bSVc	RUYPP	OST	_SORTXT\TQ	Y__Q]TYO_Q	Sa	bSVc	OST	_Sd]P̀XOZ	WXTU	TUQ	VQe\XVQdQOTR	Sa	TUQ	fSOTVY_T	gS_\dQOTRhJ	KLij	klmno	pqrsotulqm	nmv	klmno	wnxrtmuJ	KLijLi	N]SO	VQ_QX]T	Sa	TUQ	fSOTVY_TSVyR	OSTX_Q	TUYT	TUQ	bSVc	XR	VQY[̀	aSV	aXOYP	XOR]Q_TXSO	YO[	Y__Q]TYO_Q	YO[	\]SO	VQ_QX]T	Sa	Y	aXOYP	z]]PX_YTXSO	aSV	{ỲdQOT̂	TUQ	zV_UXTQ_T	WXPP	]VSd]TP̀	dYcQ	R\_U	XOR]Q_TXSOh	bUQO	TUQ	zV_UXTQ_T	aXO[R	TUQ	bSVc	Y__Q]TY|PQ	\O[QV	TUQ	fSOTVY_T	gS_\dQOTR	YO[	TUQ	fSOTVY_T	a\PP̀	]QVaSVdQ[̂	TUQ	zV_UXTQ_T	WXPP	]VSd]TP̀	XRR\Q	Y	aXOYP	fQVTXaX_YTQ	aSV	{ỲdQOT	RTYTXOZ	TUYT	TS	TUQ	|QRT	Sa	TUQ	zV_UXTQ_TyR	cOSWPQ[ZQ̂	XOaSVdYTXSO	YO[	|QPXQâ	YO[	SO	TUQ	|YRXR	Sa	TUQ	zV_UXTQ_TyR	SO}RXTQ	~XRXTR	YO[	XOR]Q_TXSOR̂	TUQ	bSVc	UYR	|QQO	_Sd]PQTQ[	XO	Y__SV[YO_Q	WXTU	TUQ	fSOTVY_T	gS_\dQOTR	YO[	TUYT	TUQ	QOTXVQ	|YPYO_Q	aS\O[	TS	|Q	[\Q	TUQ	fSOTVY_TSV	YO[	OSTQ[	XO	TUQ	aXOYP	fQVTXaX_YTQ	XR	[\Q	YO[	]ỲY|PQh	�UQ	zV_UXTQ_TyR	aXOYP	fQVTXaX_YTQ	aSV	{ỲdQOT	WXPP	_SORTXT\TQ	Y	a\VTUQV	VQ]VQRQOTYTXSO	TUYT	_SO[XTXSOR	PXRTQ[	XO	�Q_TXSO	�h��h�	YR	]VQ_Q[QOT	TS	TUQ	fSOTVY_TSVyR	|QXOZ	QOTXTPQ[	TS	aXOYP	]ỲdQOT	UY~Q	|QQO	a\PaXPPQ[hJ	KLijL�	�QXTUQV	aXOYP	]ỲdQOT	OSV	YÒ	VQdYXOXOZ	VQTYXOQ[	]QV_QOTYZQ	RUYPP	|Q_SdQ	[\Q	\OTXP	TUQ	fSOTVY_TSV	R\|dXTR	TS	TUQ	zV_UXTQ_T	���	YO	YaaX[Y~XT	TUYT	]ỲVSPPR̂	|XPPR	aSV	dYTQVXYPR	YO[	Qe\X]dQOT̂	YO[	STUQV	XO[Q|TQ[OQRR	_SOOQ_TQ[	WXTU	TUQ	bSVc	aSV	WUX_U	TUQ	�WOQV	SV	TUQ	�WOQVyR	]VS]QVT̀	dXZUT	|Q	VQR]SORX|PQ	SV	QO_\d|QVQ[	�PQRR	YdS\OTR	WXTUUQP[	|̀	�WOQV�	UY~Q	|QQO	]YX[	SV	STUQVWXRQ	RYTXRaXQ[̂	���	Y	_QVTXaX_YTQ	Q~X[QO_XOZ	TUYT	XOR\VYO_Q	VQe\XVQ[	|̀	TUQ	fSOTVY_T	gS_\dQOTR	TS	VQdYXO	XO	aSV_Q	YaTQV	aXOYP	]ỲdQOT	XR	_\VVQOTP̀	XO	QaaQ_T̂	���	Y	WVXTTQO	RTYTQdQOT	TUYT	TUQ	fSOTVY_TSV	cOSWR	Sa	OS	VQYRSO	TUYT	TUQ	XOR\VYO_Q	WXPP	OST	|Q	VQOQWY|PQ	TS	_S~QV	TUQ	]QVXS[	VQe\XVQ[	|̀	TUQ	fSOTVY_T	gS_\dQOTR̂	���	_SORQOT	Sa	R\VQT̀̂	Xa	YÒ 	̂TS	aXOYP	]ỲdQOT̂	���	[S_\dQOTYTXSO	Sa	YÒ	R]Q_XYP	WYVVYOTXQR̂	R\_U	YR	dYO\aY_T\VQVRy	WYVVYOTXQR	SV	R]Q_XaX_	�\|_SOTVY_TSV	WYVVYOTXQR̂	YO[	���	Xa	VQe\XVQ[	|̀	TUQ	�WOQV̂	STUQV	[YTY	QRTY|PXRUXOZ	]ỲdQOT	SV	RYTXRaY_TXSO	Sa	S|PXZYTXSOR̂	R\_U	YR	VQ_QX]TR	YO[	VQPQYRQR	YO[	WYX~QVR	Sa	PXQOR̂	_PYXdR̂	RQ_\VXT̀	XOTQVQRTR̂	SV	QO_\d|VYO_QR	YVXRXOZ	S\T	Sa	TUQ	fSOTVY_T̂	TS	TUQ	Q�TQOT	YO[	XO	R\_U	aSVd	YR	dỲ	|Q	[QRXZOYTQ[	|̀	TUQ	�WOQVh	�a	Y	�\|_SOTVY_TSV	VQa\RQR	TS	a\VOXRU	Y	VQPQYRQ	SV	WYX~QV	VQe\XVQ[	|̀	TUQ	�WOQV̂	TUQ	fSOTVY_TSV	dỲ	a\VOXRU	Y	|SO[	RYTXRaY_TSV̀	TS	TUQ	�WOQV	TS	XO[QdOXà	TUQ	�WOQV	YZYXORT	R\_U	PXQÔ	_PYXd̂	RQ_\VXT̀	XOTQVQRT̂	SV	QO_\d|VYO_Qh	�a	Y	PXQÔ	_PYXd̂	RQ_\VXT̀	XOTQVQRT̂	SV	QO_\d|VYO_Q	VQdYXOR	\ORYTXRaXQ[	YaTQV	]ỲdQOTR	YVQ	dY[Q̂	TUQ	fSOTVY_TSV	RUYPP	VQa\O[	TS	TUQ	�WOQV	YPP	dSOQ̀	TUYT	TUQ	�WOQV	dỲ	|Q	_Sd]QPPQ[	TS	]Ỳ	XO	[XR_UYVZXOZ	TUQ	PXQÔ	_PYXd̂	RQ_\VXT̀	XOTQVQRT̂	SV	QO_\d|VYO_Q̂	XO_P\[XOZ	YPP	_SRTR	YO[	VQYRSOY|PQ	YTTSVOQ̀Ry	aQQRhJ	KLijLM	�â	YaTQV	�\|RTYOTXYP	fSd]PQTXSO	Sa	TUQ	bSVĉ	aXOYP	_Sd]PQTXSO	TUQVQSa	XR	dYTQVXYPP̀	[QPỲQ[	TUVS\ZU	OS	aY\PT	Sa	TUQ	fSOTVY_TSV	SV	|̀	XRR\YO_Q	Sa	fUYOZQ	�V[QVR	YaaQ_TXOZ	aXOYP	_Sd]PQTXSÔ	YO[	TUQ	zV_UXTQ_T	RS	_SOaXVdR̂	TUQ	�WOQV	RUYPP̂	\]SO	Y]]PX_YTXSO	|̀	TUQ	fSOTVY_TSV	YO[	_QVTXaX_YTXSO	|̀	TUQ	zV_UXTQ_T̂	YO[	WXTUS\T	TQVdXOYTXOZ	TUQ	fSOTVY_T̂	dYcQ	]ỲdQOT	Sa	TUQ	|YPYO_Q	[\Q	aSV	TUYT	]SVTXSO	Sa	TUQ	bSVc	a\PP̀	_Sd]PQTQ[̂	_SVVQ_TQ[̂	YO[	Y__Q]TQ[h	�a	TUQ	VQdYXOXOZ	|YPYO_Q	aSV	bSVc	OST	a\PP̀	_Sd]PQTQ[	SV	_SVVQ_TQ[	XR	PQRR	TUYO	VQTYXOYZQ	RTX]\PYTQ[	XO	TUQ	fSOTVY_T	gS_\dQOTR̂	YO[	Xa	|SO[R	UY~Q	|QQO	a\VOXRUQ[̂	TUQ	WVXTTQO	_SORQOT	Sa	TUQ	R\VQT̀	TS	]ỲdQOT	Sa	TUQ	|YPYO_Q	[\Q	aSV	TUYT	]SVTXSO	Sa	TUQ	bSVc	a\PP̀	_Sd]PQTQ[	YO[	Y__Q]TQ[	RUYPP	|Q	R\|dXTTQ[	|̀	TUQ	fSOTVY_TSV	TS	TUQ	zV_UXTQ_T	]VXSV	TS	_QVTXaX_YTXSO	Sa	R\_U	]ỲdQOTh	�\_U	]ỲdQOT	RUYPP	|Q	dY[Q	\O[QV	TQVdR	YO[	_SO[XTXSOR	ZS~QVOXOZ	aXOYP	]ỲdQOT̂	Q�_Q]T	TUYT	XT	RUYPP	OST	_SORTXT\TQ	Y	WYX~QV	Sa	fPYXdRhJ	KLijL�	�UQ	dYcXOZ	Sa	aXOYP	]ỲdQOT	RUYPP	_SORTXT\TQ	Y	WYX~QV	Sa	fPYXdR	|̀	TUQ	�WOQV	Q�_Q]T	TUSRQ	YVXRXOZ	aVSdLi PXQOR̂	fPYXdR̂	RQ_\VXT̀	XOTQVQRTR̂	SV	QO_\d|VYO_QR	YVXRXOZ	S\T	Sa	TUQ	fSOTVY_T	YO[	\ORQTTPQ[�L� aYXP\VQ	Sa	TUQ	bSVc	TS	_Sd]P̀	WXTU	TUQ	VQe\XVQdQOTR	Sa	TUQ	fSOTVY_T	gS_\dQOTR�	LM TQVdR	Sa	R]Q_XYP	WYVVYOTXQR	VQe\XVQ[	|̀	TUQ	fSOTVY_T	gS_\dQOTR�	SVL� Y\[XTR	]QVaSVdQ[	|̀	TUQ	�WOQV̂	Xa	]QVdXTTQ[	|̀	TUQ	fSOTVY_T	gS_\dQOTR̂	YaTQV	aXOYP	]ỲdQOThJ	KLijL�	z__Q]TYO_Q	Sa	aXOYP	]ỲdQOT	|̀	TUQ	fSOTVY_TSV̂	Y	�\|_SOTVY_TSV̂	SV	Y	R\]]PXQV̂	RUYPP	_SORTXT\TQ	Y	WYX~QV	Sa	_PYXdR	|̀	TUYT	]ỲQQ	Q�_Q]T	TUSRQ	]VQ~XS\RP̀	dY[Q	XO	WVXTXOZ	YO[	X[QOTXaXQ[	|̀	TUYT	]ỲQQ	YR	\ORQTTPQ[	YT	TUQ	TXdQ	Sa	aXOYP	z]]PX_YTXSO	aSV	{ỲdQOTh����p��	ij			w����p����	�k	w������	���	w��w����J	ijLi	�n�tux	w�t n¡ulqm¢	nmv	w�q£�nr¢�UQ	fSOTVY_TSV	RUYPP	|Q	VQR]SORX|PQ	aSV	XOXTXYTXOẐ	dYXOTYXOXOẐ	YO[	R\]QV~XRXOZ	YPP	RYaQT̀	]VQ_Y\TXSOR	YO[	]VSZVYdR	XO	_SOOQ_TXSO	WXTU	TUQ	]QVaSVdYO_Q	Sa	TUQ	fSOTVY_ThJ	ijL�	�n�tux	q�	wt�¢qm¢	nmv	w�qst�uxJ	ijL�Li	�UQ	fSOTVY_TSV	RUYPP	TYcQ	VQYRSOY|PQ	]VQ_Y\TXSOR	aSV	RYaQT̀	Sâ	YO[	RUYPP	]VS~X[Q	VQYRSOY|PQ	]VSTQ_TXSO	TS	]VQ~QOT	[YdYZQ̂	XO¤\V̀̂	SV	PSRR	TS
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JK LMNOPQLLR	PS	TUL	VPWX	YSZ	PTULW	NLWRPSR	[UP	MYQ	\L	Y]]L̂TLZ	TULWL\Q_J̀ TUL	VPWX	YSZ	MYTLWaYOR	YSZ	LbcaNMLST	TP	\L	aŜPWNPWYTLZ	TULWLaSd	[ULTULW	aS	RTPWYeL	PS	PW	P]]	TUL	RaTLd	cSZLW	̂YWLd	̂cRTPZQd	PW	̂PSTWPO	P]	TUL	fPSTWŶTPWd	Y	gc\̂PSTWŶTPWd	PW	Y	gc\hRc\̂PSTWŶTPW_	YSZJi PTULW	NWPNLWTQ	YT	TUL	RaTL	PW	YZjŶLST	TULWLTPd	RĉU	YR	TWLLRd	RUWc\Rd	OY[SRd	[YOXRd	NYkLMLSTRd	WPYZ[YQRd	RTWĉTcWLRd	YSZ	cTaOaTaLR	SPT	ZLRaeSYTLZ	]PW	WLMPkYOd	WLOP̂YTaPSd	PW	WLNOŶLMLST	aS	TUL	̂PcWRL	P]	P̂SRTWĉTaPSlm	KnJ̀J̀	oUL	fPSTWŶTPW	RUYOO	̂PMNOQ	[aTUd	YSZ	eakL	SPTâLR	WLbcaWLZ	\Q	YNNOâY\OL	OY[Rd	RTYTcTLRd	PWZaSYŜLRd	̂PZLRd	WcOLR	YSZ	WLecOYTaPSRd	YSZ	OY[]cO	PWZLWR	P]	Nc\Oâ	YcTUPWaTaLRd	\LYWaSe	PS	RY]LTQ	P]	NLWRPSR	PW	NWPNLWTQ	PW	TULaW	NWPTL̂TaPS	]WPM	ZYMYeLd	aSjcWQd	PW	OPRRlm	KnJ̀Ji	oUL	fPSTWŶTPW	RUYOO	aMNOLMLSTd	LWL̂Td	YSZ	MYaSTYaSd	YR	WLbcaWLZ	\Q	LpaRTaSe	̂PSZaTaPSR	YSZ	NLW]PWMYŜL	P]	TUL	fPSTWŶTd	WLYRPSY\OL	RY]LecYWZR	]PW	RY]LTQ	YSZ	NWPTL̂TaPSd	aŜOcZaSe	NPRTaSe	ZYSeLW	RaeSR	YSZ	PTULW	[YWSaSeR	YeYaSRT	UYqYWZR_	NWPMcOeYTaSe	RY]LTQ	WLecOYTaPSR_	YSZ	SPTa]QaSe	TUL	P[SLWR	YSZ	cRLWR	P]	YZjŶLST	RaTLR	YSZ	cTaOaTaLR	P]	TUL	RY]LecYWZRlm	KnJ̀Jr	VULS	cRL	PW	RTPWYeL	P]	LpNOPRakLR	PW	PTULW	UYqYWZPcR	MYTLWaYOR	PW	LbcaNMLSTd	PW	cScRcYO	MLTUPZR	YWL	SL̂LRRYWQ	]PW	LpL̂cTaPS	P]	TUL	VPWXd	TUL	fPSTWŶTPW	RUYOO	LpLŴaRL	cTMPRT	̂YWL	YSZ	̂YWWQ	PS	RĉU	ŶTakaTaLR	cSZLW	RcNLWkaRaPS	P]	NWPNLWOQ	bcYOa]aLZ	NLWRPSSLOlm	KnJ̀Js	oUL	fPSTWŶTPW	RUYOO	NWPMNTOQ	WLMLZQ	ZYMYeL	YSZ	OPRR	tPTULW	TUYS	ZYMYeL	PW	OPRR	aSRcWLZ	cSZLW	NWPNLWTQ	aSRcWYŜL	WLbcaWLZ	\Q	TUL	fPSTWŶT	uP̂cMLSTRv	TP	NWPNLWTQ	WL]LWWLZ	TP	aS	gL̂TaPSR	wxlylwly	YSZ	wxlylwlz	̂YcRLZ	aS	[UPOL	PW	aS	NYWT	\Q	TUL	fPSTWŶTPWd	Y	gc\̂PSTWŶTPWd	Y	gc\hRc\̂PSTWŶTPWd	PW	YSQPSL	ZaWL̂TOQ	PW	aSZaWL̂TOQ	LMNOPQLZ	\Q	YSQ	P]	TULMd	PW	\Q	YSQPSL	]PW	[UPRL	ŶTR	TULQ	MYQ	\L	OaY\OL	YSZ	]PW	[UâU	TUL	fPSTWŶTPW	aR	WLRNPSRa\OL	cSZLW	gL̂TaPSR	wxlylwly	YSZ	wxlylwlzl	oUL	fPSTWŶTPW	MYQ	MYXL	Y	fOYaM	]PW	TUL	̂PRT	TP	WLMLZQ	TUL	ZYMYeL	PW	OPRR	TP	TUL	LpTLST	RĉU	ZYMYeL	PW	OPRR	aR	YTTWa\cTY\OL	TP	ŶTR	PW	PMaRRaPSR	P]	TUL	{[SLW	PW	|ŴUaTL̂T	PW	YSQPSL	ZaWL̂TOQ	PW	aSZaWL̂TOQ	LMNOPQLZ	\Q	LaTULW	P]	TULMd	PW	\Q	YSQPSL	]PW	[UPRL	ŶTR	LaTULW	P]	TULM	MYQ	\L	OaY\OLd	YSZ	SPT	YTTWa\cTY\OL	TP	TUL	]YcOT	PW	SLeOaeLŜL	P]	TUL	fPSTWŶTPWl	oUL	]PWLePaSe	P\OaeYTaPSR	P]	TUL	fPSTWŶTPW	YWL	aS	YZZaTaPS	TP	TUL	fPSTWŶTPW}R	P\OaeYTaPSR	cSZLW	gL̂TaPS	zlw~lm	KnJ̀J�	oUL	fPSTWŶTPW	RUYOO	ZLRaeSYTL	Y	WLRNPSRa\OL	MLM\LW	P]	TUL	fPSTWŶTPW}R	PWeYSaqYTaPS	YT	TUL	RaTL	[UPRL	ZcTQ	RUYOO	\L	TUL	NWLkLSTaPS	P]	Ŷ âZLSTRl	oUaR	NLWRPS	RUYOO	\L	TUL	fPSTWŶTPW}R	RcNLWaSTLSZLST	cSOLRR	PTULW[aRL	ZLRaeSYTLZ	\Q	TUL	fPSTWŶTPW	aS	[WaTaSe	TP	TUL	{[SLW	YSZ	|ŴUaTL̂Tlm	KnJ̀J�	oUL	fPSTWŶTPW	RUYOO	SPT	NLWMaT	YSQ	NYWT	P]	TUL	̂PSRTWĉTaPS	PW	RaTL	TP	\L	OPYZLZ	RP	YR	TP	̂YcRL	ZYMYeL	PW	ŴLYTL	YS	cSRY]L	̂PSZaTaPSlm	KnJ̀J�	������	��	������	��	������	��	���������]	LaTULW	NYWTQ	Rc]]LWR	aSjcWQ	PW	ZYMYeL	TP	NLWRPS	PW	NWPNLWTQ	\L̂YcRL	P]	YS	ŶT	PW	PMaRRaPS	P]	TUL	PTULW	NYWTQd	PW	P]	PTULWR	]PW	[UPRL	ŶTR	RĉU	NYWTQ	aR	OLeYOOQ	WLRNPSRa\OLd	SPTâL	P]	TUL	aSjcWQ	PW	ZYMYeLd	[ULTULW	PW	SPT	aSRcWLZd	RUYOO	\L	eakLS	TP	TUL	PTULW	NYWTQ	[aTUaS	Y	WLYRPSY\OL	TaML	SPT	Lp̂LLZaSe	yw	ZYQR	Y]TLW	ZaR̂PkLWQl	oUL	SPTâL	RUYOO	NWPkaZL	Rc]]âaLST	ZLTYaO	TP	LSY\OL	TUL	PTULW	NYWTQ	TP	aSkLRTaeYTL	TUL	MYTTLWlm	KnJi	���������	���������	���	����������m	KnJiJK	oUL	fPSTWŶTPW	aR	WLRNPSRa\OL	]PW	̂PMNOaYŜL	[aTU	YSQ	WLbcaWLMLSTR	aŜOcZLZ	aS	TUL	fPSTWŶT	uP̂cMLSTR	WLeYWZaSe	UYqYWZPcR	MYTLWaYOR	PW	Rc\RTYŜLRl	�]	TUL	fPSTWŶTPW	LŜPcSTLWR	Y	UYqYWZPcR	MYTLWaYO	PW	Rc\RTYŜL	SPT	YZZWLRRLZ	aS	TUL	fPSTWŶT	uP̂cMLSTR	YSZ	a]	WLYRPSY\OL	NWL̂YcTaPSR	[aOO	\L	aSYZLbcYTL	TP	NWLkLST	]PWLRLLY\OL	\PZaOQ	aSjcWQ	PW	ZLYTU	TP	NLWRPSR	WLRcOTaSe	]WPM	Y	MYTLWaYO	PW	Rc\RTYŜLd	aŜOcZaSe	\cT	SPT	OaMaTLZ	TP	YR\LRTPR	PW	NPOQ̂UOPWaSYTLZ	\aNULSQO	t�f�vd	LŜPcSTLWLZ	PS	TUL	RaTL	\Q	TUL	fPSTWŶTPWd	TUL	fPSTWŶTPW	RUYOOd	cNPS	WL̂PeSaqaSe	TUL	P̂SZaTaPSd	aMMLZaYTLOQ	RTPN	VPWX	aS	TUL	Y]]L̂TLZ	YWLY	YSZ	SPTa]Q	TUL	{[SLW	YSZ	|ŴUaTL̂T	P]	TUL	̂PSZaTaPSlm	KnJiJ̀	�NPS	WL̂LaNT	P]	TUL	fPSTWŶTPW}R	SPTâLd	TUL	{[SLW	RUYOO	P\TYaS	TUL	RLWkâLR	P]	Y	OâLSRLZ	OY\PWYTPWQ	TP	kLWa]Q	TUL	NWLRLŜL	PW	Y\RLŜL	P]	TUL	MYTLWaYO	PW	Rc\RTYŜL	WLNPWTLZ	\Q	TUL	fPSTWŶTPW	YSZd	aS	TUL	LkLST	RĉU	MYTLWaYO	PW	Rc\RTYŜL	aR	]PcSZ	TP	\L	NWLRLSTd	TP	̂YcRL	aT	TP	\L	WLSZLWLZ	UYWMOLRRl	�SOLRR	PTULW[aRL	WLbcaWLZ	\Q	TUL	fPSTWŶT	uP̂cMLSTRd	TUL	{[SLW	RUYOO	]cWSaRU	aS	[WaTaSe	TP	TUL	fPSTWŶTPW	YSZ	|ŴUaTL̂T	TUL	SYMLR	YSZ	bcYOa]âYTaPSR	P]	NLWRPSR	PW	LSTaTaLR	[UP	YWL	TP	NLW]PWM	TLRTR	kLWa]QaSe	TUL	NWLRLŜL	PW	Y\RLŜL	P]	TUL	MYTLWaYO	PW	Rc\RTYŜL	PW	[UP	YWL	TP	NLW]PWM	TUL	TYRX	P]	WLMPkYO	PW	RY]L	̂PSTYaSMLST	P]	TUL	MYTLWaYO	PW	Rc\RTYŜLl	oUL	fPSTWŶTPW	YSZ	TUL	|ŴUaTL̂T	[aOO	
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JKLMJNOP	KQJOP	NL	NRQ	STUQK	VU	TKVNVUW	XNYNVUW	TRQNRQK	LK	ULN	QVNRQK	RYX	KQYXLUYZOQ	LZ[Q\NVLU	NL	NRQ	JQKXLUX	LK	QUNVNVQX	JKLJLXQ]	ZP	NRQ	STUQK̂	_̀	QVNRQK	NRQ	aLUNKY\NLK	LK	bK\RVNQ\N	RYX	YU	LZ[Q\NVLU	NL	Y	JQKXLU	LK	QUNVNP	JKLJLXQ]	ZP	NRQ	STUQKc	NRQ	STUQK	XRYOO	JKLJLXQ	YULNRQK	NL	TRLM	NRQ	aLUNKY\NLK	YU]	NRQ	bK\RVNQ\N	RYdQ	UL	KQYXLUYZOQ	LZ[Q\NVLÛ	eRQU	NRQ	MYNQKVYO	LK	XfZXNYU\Q	RYX	ZQQU	KQU]QKQ]	RYKMOQXXc	eLKg	VU	NRQ	Ỳ̀Q\NQ]	YKQY	XRYOO	KQXfMQ	fJLU	TKVNNQU	YWKQQMQUN	L̀	NRQ	STUQK	YU]	aLUNKY\NLK̂	hP	aRYUWQ	SK]QKc	NRQ	aLUNKY\N	iVMQ	XRYOO	ZQ	QjNQU]Q]	YJJKLJKVYNQOP	YU]	NRQ	aLUNKY\N	kfM	XRYOO	ZQ	VU\KQYXQ]	ZP	NRQ	YMLfUN	L̀	NRQ	aLUNKY\NLKlX	KQYXLUYZOQ	Y]]VNVLUYO	\LXNX	L̀	XRfN]LTUc	]QOYPc	YU]	XNYKNmfĴn	opqrqr	iL	NRQ	̀fOOQXN	QjNQUN	JQKMVNNQ]	ZP	OYTc	NRQ	STUQK	XRYOO	VU]QMUV̀P	YU]	RLO]	RYKMOQXX	NRQ	aLUNKY\NLKc	kfZ\LUNKY\NLKXc	bK\RVNQ\Nc	bK\RVNQ\NlX	\LUXfONYUNXc	YU]	YWQUNX	YU]	QMJOLPQQX	L̀	YUP	L̀	NRQM	̀KLM	YU]	YWYVUXN	\OYVMXc	]YMYWQXc	OLXXQXc	YU]	QjJQUXQXc	VU\Of]VUW	ZfN	ULN	OVMVNQ]	NL	YNNLKUQPXl	̀QQXc	YKVXVUW	LfN	L̀	LK	KQXfONVUW	̀KLM	JQK̀LKMYU\Q	L̀	NRQ	eLKg	VU	NRQ	Ỳ̀Q\NQ]	YKQY	V̀	VU	̀Y\N	NRQ	MYNQKVYO	LK	XfZXNYU\Q	JKQXQUNX	NRQ	KVXg	L̀	ZL]VOP	VU[fKP	LK	]QYNR	YX	]QX\KVZQ]	VU	kQ\NVLU	st̂ûs	YU]	RYX	ULN	ZQQU	KQU]QKQ]	RYKMOQXXc	JKLdV]Q]	NRYN	Xf\R	\OYVMc	]YMYWQc	OLXXc	LK	QjJQUXQ	VX	YNNKVZfNYZOQ	NL	ZL]VOP	VU[fKPc	XV\gUQXXc	]VXQYXQ	LK	]QYNRc	LK	NL	VU[fKP	NL	LK	]QXNKf\NVLU	L̀	NYUWVZOQ	JKLJQKNP	vLNRQK	NRYU	NRQ	eLKg	VNXQÒwc	Qj\QJN	NL	NRQ	QjNQUN	NRYN	Xf\R	]YMYWQc	OLXXc	LK	QjJQUXQ	VX	]fQ	NL	NRQ	̀YfON	LK	UQWOVWQU\Q	L̀	NRQ	JYKNP	XQQgVUW	VU]QMUVNP̂n	opqrqx	iRQ	STUQK	XRYOO	ULN	ZQ	KQXJLUXVZOQ	fU]QK	NRVX	kQ\NVLU	st̂u	̀LK	RYyYK]LfX	MYNQKVYOX	LK	XfZXNYU\QX	NRQ	aLUNKY\NLK	ZKVUWX	NL	NRQ	XVNQ	fUOQXX	Xf\R	MYNQKVYOX	LK	XfZXNYU\QX	YKQ	KQzfVKQ]	ZP	NRQ	aLUNKY\N	{L\fMQUNX̂	iRQ	STUQK	XRYOO	ZQ	KQXJLUXVZOQ	̀LK	RYyYK]LfX	MYNQKVYOX	LK	XfZXNYU\QX	KQzfVKQ]	ZP	NRQ	aLUNKY\N	{L\fMQUNXc	Qj\QJN	NL	NRQ	QjNQUN	L̀	NRQ	aLUNKY\NLKlX	̀YfON	LK	UQWOVWQU\Q	VU	NRQ	fXQ	YU]	RYU]OVUW	L̀	Xf\R	MYNQKVYOX	LK	XfZXNYU\QX̂n	opqrq|	iRQ	aLUNKY\NLK	XRYOO	KQVMZfKXQ	NRQ	STUQK	̀LK	NRQ	\LXN	YU]	QjJQUXQ	NRQ	STUQK	VU\fKX	vsw	̀LK	KQMQ]VYNVLU	L̀	RYyYK]LfX	MYNQKVYOX	LK	XfZXNYU\QX	NRQ	aLUNKY\NLK	ZKVUWX	NL	NRQ	XVNQ	YU]	UQWOVWQUNOP	RYU]OQXc	LK	v}w	TRQKQ	NRQ	aLUNKY\NLK	̀YVOX	NL	JQK̀LKM	VNX	LZOVWYNVLUX	fU]QK	kQ\NVLU	st̂ûsc	Qj\QJN	NL	NRQ	QjNQUN	NRYN	NRQ	\LXN	YU]	QjJQUXQ	YKQ	]fQ	NL	NRQ	STUQKlX	̀YfON	LK	UQWOVWQU\Q̂n	opqrq~	_̀c	TVNRLfN	UQWOVWQU\Q	LU	NRQ	JYKN	L̀	NRQ	aLUNKY\NLKc	NRQ	aLUNKY\NLK	VX	RQO]	OVYZOQ	ZP	Y	WLdQKUMQUN	YWQU\P	̀LK	NRQ	\LXN	L̀	KQMQ]VYNVLU	L̀	Y	RYyYK]LfX	MYNQKVYO	LK	XfZXNYU\Q	XLOQOP	ZP	KQYXLU	L̀	JQK̀LKMVUW	eLKg	YX	KQzfVKQ]	ZP	NRQ	aLUNKY\N	{L\fMQUNXc	NRQ	STUQK	XRYOO	KQVMZfKXQ	NRQ	aLUNKY\NLK	̀LK	YOO	\LXN	YU]	QjJQUXQ	NRQKQZP	VU\fKKQ]̂n	opqx	�����������_U	YU	QMQKWQU\P	Ỳ̀Q\NVUW	XỲQNP	L̀	JQKXLUX	LK	JKLJQKNPc	NRQ	aLUNKY\NLK	XRYOO	Y\Nc	YN	NRQ	aLUNKY\NLKlX	]VX\KQNVLUc	NL	JKQdQUN	NRKQYNQUQ]	]YMYWQc	VU[fKPc	LK	OLXX̂	b]]VNVLUYO	\LMJQUXYNVLU	LK	QjNQUXVLU	L̀	NVMQ	\OYVMQ]	ZP	NRQ	aLUNKY\NLK	LU	Y\\LfUN	L̀	YU	QMQKWQU\P	XRYOO	ZQ	]QNQKMVUQ]	YX	JKLdV]Q]	VU	bKNV\OQ	s�	YU]	bKNV\OQ	�̂�������	oo			���������	���	�����n	ooqo	������������	���������	���	�����n	ooqoqo	iRQ	aLUNKY\NLK	XRYOO	JfK\RYXQ	YU]	MYVUNYVU	VUXfKYU\Q	L̀	NRQ	NPJQX	YU]	OVMVNX	L̀	OVYZVOVNPc	\LUNYVUVUW	NRQ	QU]LKXQMQUNXc	YU]	XfZ[Q\N	NL	NRQ	NQKMX	YU]	\LU]VNVLUXc	YX	]QX\KVZQ]	VU	NRQ	bWKQQMQUN	LK	QOXQTRQKQ	VU	NRQ	aLUNKY\N	{L\fMQUNX̂	iRQ	aLUNKY\NLK	XRYOO	JfK\RYXQ	YU]	MYVUNYVU	NRQ	KQzfVKQ]	VUXfKYU\Q	̀KLM	YU	VUXfKYU\Q	\LMJYUP	LK	VUXfKYU\Q	\LMJYUVQX	OYT̀fOOP	YfNRLKVyQ]	NL	VXXfQ	VUXfKYU\Q	VU	NRQ	[fKVX]V\NVLU	TRQKQ	NRQ	�KL[Q\N	VX	OL\YNQ]̂	iRQ	STUQKc	bK\RVNQ\Nc	YU]	bK\RVNQ\NlX	\LUXfONYUNX	XRYOO	ZQ	UYMQ]	YX	Y]]VNVLUYO	VUXfKQ]X	fU]QK	NRQ	aLUNKY\NLKlX	\LMMQK\VYO	WQUQKYO	OVYZVOVNP	JLOV\P	LK	YX	LNRQKTVXQ	]QX\KVZQ]	VU	NRQ	aLUNKY\N	{L\fMQUNX̂n	ooqoq�	iRQ	aLUNKY\NLK	XRYOO	JKLdV]Q	XfKQNP	ZLU]X	L̀	NRQ	NPJQXc	̀LK	Xf\R	JQUYO	XfMXc	YU]	XfZ[Q\N	NL	Xf\R	NQKMX	YU]	\LU]VNVLUX	YX	KQzfVKQ]	ZP	NRQ	aLUNKY\N	{L\fMQUNX̂	iRQ	aLUNKY\NLK	XRYOO	JfK\RYXQ	YU]	MYVUNYVU	NRQ	KQzfVKQ]	ZLU]X	K̀LM	Y	\LMJYUP	LK	\LMJYUVQX	OYT̀fOOP	YfNRLKVyQ]	NL	VXXfQ	XfKQNP	ZLU]X	VU	NRQ	[fKVX]V\NVLU	TRQKQ	NRQ	�KL[Q\N	VX	OL\YNQ]̂n	ooqoqr	�JLU	NRQ	KQzfQXN	L̀	YUP	JQKXLU	LK	QUNVNP	YJJQYKVUW	NL	ZQ	Y	JLNQUNVYO	ZQUQ̀V\VYKP	L̀	ZLU]X	\LdQKVUW	JYPMQUN	L̀	LZOVWYNVLUX	YKVXVUW	fU]QK	NRQ	aLUNKY\Nc	NRQ	aLUNKY\NLK	XRYOO	JKLMJNOP	̀fKUVXR	Y	\LJP	L̀	NRQ	ZLU]X	LK	XRYOO	YfNRLKVyQ	Y	\LJP	NL	ZQ	̀fKUVXRQ]̂n	ooqoqx	������	��	�����  �����	��	�¡¢�������	��	������������	��£�����	���������q	eVNRVU	NRKQQ	vuw	ZfXVUQXX	]YPX	L̀	NRQ	]YNQ	NRQ	aLUNKY\NLK	ZQ\LMQX	YTYKQ	L̀	YU	VMJQU]VUW	LK	Y\NfYO	\YU\QOOYNVLU	LK	QjJVKYNVLU	L̀	YUP	VUXfKYU\Q	KQzfVKQ]	ZP	NRQ	aLUNKY\N	{L\fMQUNXc	NRQ	aLUNKY\NLK	XRYOO	JKLdV]Q	ULNV\Q	NL	NRQ	STUQK	L̀	Xf\R	VMJQU]VUW	LK	Y\NfYO	\YU\QOOYNVLU	LK	QjJVKYNVLÛ	�JLU	KQ\QVJN	L̀	ULNV\Q	̀KLM	NRQ	aLUNKY\NLKc	NRQ	STUQK	XRYOOc	fUOQXX	NRQ	OYJXQ	VU	\LdQKYWQ	YKVXQX	̀KLM	YU	Y\N	
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JK	JLMNNMJO	JP	QRS	TUOSKV	RWXS	QRS	KMYRQ	QJ	NQJZ	QRS	[JK\	]OQM̂	QRS	̂WZNS	MO	_JXSKWYS	RWN	̀SSO	_]KSa	̀b	QRS	ZKJ_]KSLSOQ	JP	KSẐW_SLSOQ	_JXSKWYS	̀b	QRS	cJOQKW_QJKd	eRS	P]KOMNRMOY	JP	OJQM_S	̀b	QRS	cJOQKW_QJK	NRŴ̂	OJQ	KŜMSXS	QRS	cJOQKW_QJK	JP	WOb	_JOQKW_Q]Ŵ	J̀ M̂YWQMJO	QJ	ZKJXMaS	WOb	KSf]MKSa	_JXSKWYSdg	hhij	klmnopq	rmqsotmung	hhijih	eRS	TUOSK	NRŴ̂	Z]K_RWNS	WOa	LWMOQWMO	MON]KWO_S	JP	QRS	QbZSN	WOa	̂MLMQN	JP	̂MẀM̂MQbV	_JOQWMOMOY	QRS	SOaJKNSLSOQNV	WOa	N]̀vS_Q	QJ	QRS	QSKLN	WOa	_JOaMQMJONV	WN	aSN_KM̀Sa	MO	QRS	wYKSSLSOQ	JK	ŜNSURSKS	MO	QRS	cJOQKW_Q	xJ_]LSOQNd	eRS	TUOSK	NRŴ̂	Z]K_RWNS	WOa	LWMOQWMO	QRS	KSf]MKSa	MON]KWO_S	PKJL	WO	MON]KWO_S	_JLZWOb	JK	MON]KWO_S	_JLZWOMSN	̂WUP]̂̂b	W]QRJKMySa	QJ	MNN]S	MON]KWO_S	MO	QRS	v]KMNaM_QMJO	URSKS	QRS	zKJvS_Q	MN	̂J_WQSad	g	hhijij	{t|}son	~�	�sou�tqn	�n�s|on�	�o��no~�	rmqsotmuni	�P	QRS	TUOSK	PWM̂N	QJ	Z]K_RWNS	WOa	LWMOQWMO	QRS	KSf]MKSa	ZKJZSKQb	MON]KWO_SV	UMQR	Ŵ̂	JP	QRS	_JXSKWYSN	WOa	MO	QRS	WLJ]OQN	aSN_KM̀Sa	MO	QRS	wYKSSLSOQ	JK	ŜNSURSKS	MO	QRS	cJOQKW_Q	xJ_]LSOQNV	QRS	TUOSK	NRŴ̂	MOPJKL	QRS	cJOQKW_QJK	MO	UKMQMOY	ZKMJK	QJ	_JLLSO_SLSOQ	JP	QRS	[JK\d	�ZJO	KS_SMZQ	JP	OJQM_S	PKJL	QRS	TUOSKV	QRS	cJOQKW_QJK	LWb	aŜWb	_JLLSO_SLSOQ	JP	QRS	[JK\	WOa	LWb	J̀QWMO	MON]KWO_S	QRWQ	UM̂̂	ZKJQS_Q	QRS	MOQSKSNQN	JP	QRS	cJOQKW_QJKV	�]̀_JOQKW_QJKNV	WOa	�]̀��]̀_JOQKW_QJKN	MO	QRS	[JK\d	[RSO	QRS	PWM̂]KS	QJ	ZKJXMaS	_JXSKWYS	RWN	̀SSO	_]KSa	JK	KSNĴXSaV	QRS	cJOQKW_Q	�]L	WOa	cJOQKW_Q	eMLS	NRŴ̂	̀S	Sf]MQẀ b̂	Wav]NQSad	�O	QRS	SXSOQ	QRS	TUOSK	PWM̂N	QJ	ZKJ_]KS	_JXSKWYSV	QRS	TUOSK	UWMXSN	Ŵ̂	KMYRQN	WYWMONQ	QRS	cJOQKW_QJKV	�]̀_JOQKW_QJKNV	WOa	�]̀�N]̀_JOQKW_QJKN	QJ	QRS	S�QSOQ	QRS	̂JNN	QJ	QRS	TUOSK	UJ]̂a	RWXS	̀SSO	_JXSKSa	̀b	QRS	MON]KWO_S	QJ	RWXS	̀SSO	ZKJ_]KSa	̀b	QRS	TUOSKd	eRS	_JNQ	JP	QRS	MON]KWO_S	NRŴ̂	̀S	_RWKYSa	QJ	QRS	TUOSK	̀b	W	cRWOYS	TKaSKd	�P	QRS	TUOSK	aJSN	OJQ	ZKJXMaS	UKMQQSO	OJQM_SV	WOa	QRS	cJOQKW_QJK	MN	aWLWYSa	̀b	QRS	PWM̂]KS	JK	OSŶS_Q	JP	QRS	TUOSK	QJ	Z]K_RWNS	JK	LWMOQWMO	QRS	KSf]MKSa	MON]KWO_SV	QRS	TUOSK	NRŴ̂	KSML̀ ]KNS	QRS	cJOQKW_QJK	PJK	Ŵ̂	KSWNJOẀ Ŝ	_JNQN	WOa	aWLWYSN	WQQKM̀]QẀ Ŝ	QRSKSQJdg	hhiji�	��~|un	��	�tmun}}t~|�m	�o	���|ot~|�m	��	klmnopq	�n�s|on�	�o��no~�	rmqsotmuni	[MQRMO	QRKSS	���	̀]NMOSNN	aWbN	JP	QRS	aWQS	QRS	TUOSK	̀S_JLSN	WUWKS	JP	WO	MLZSOaMOY	JK	W_Q]Ŵ	_WO_Ŝ̂WQMJO	JK	S�ZMKWQMJO	JP	WOb	ZKJZSKQb	MON]KWO_S	KSf]MKSa	̀b	QRS	cJOQKW_Q	xJ_]LSOQNV	QRS	TUOSK	NRŴ̂	ZKJXMaS	OJQM_S	QJ	QRS	cJOQKW_QJK	JP	N]_R	MLZSOaMOY	JK	W_Q]Ŵ	_WO_Ŝ̂WQMJO	JK	S�ZMKWQMJOd	�ÔSNN	QRS	̂WZNS	MO	_JXSKWYS	WKMNSN	PKJL	WO	W_Q	JK	JLMNNMJO	JP	QRS	cJOQKW_QJK�	���	QRS	cJOQKW_QJKV	]ZJO	KS_SMZQ	JP	OJQM_S	PKJL	QRS	TUOSKV	NRŴ̂	RWXS	QRS	KMYRQ	QJ	NQJZ	QRS	[JK\	]OQM̂	QRS	̂WZNS	MO	_JXSKWYS	RWN	S̀SO	_]KSa	̀b	QRS	ZKJ_]KSLSOQ	JP	KSẐW_SLSOQ	_JXSKWYS	̀b	SMQRSK	QRS	TUOSK	JK	QRS	cJOQKW_QJK�	���	QRS	cJOQKW_Q	eMLS	WOa	cJOQKW_Q	�]L	NRŴ̂	̀S	Sf]MQẀ b̂	Wav]NQSa�	WOa	���	QRS	TUOSK	UWMXSN	Ŵ̂	KMYRQN	WYWMONQ	QRS	cJOQKW_QJKV	�]̀_JOQKW_QJKNV	WOa	�]̀�N]̀_JOQKW_QJKN	QJ	QRS	S�QSOQ	WOb	̂JNN	QJ	QRS	TUOSK	UJ]̂a	RWXS	̀SSO	_JXSKSa	̀b	QRS	MON]KWO_S	RWa	MQ	OJQ	S�ZMKSa	JK	̀SSO	_WO_Ŝ̂Sad	�P	QRS	cJOQKW_QJK	Z]K_RWNSN	KSẐW_SLSOQ	_JXSKWYSV	QRS	_JNQ	JP	QRS	MON]KWO_S	NRŴ̂	S̀	_RWKYSa	QJ	QRS	TUOSK	̀b	WO	WZZKJZKMWQS	cRWOYS	TKaSKd	eRS	P]KOMNRMOY	JP	OJQM_S	̀b	QRS	TUOSK	NRŴ̂	OJQ	KŜMSXS	QRS	TUOSK	JP	WOb	_JOQKW_Q]Ŵ	J̀ M̂YWQMJO	QJ	ZKJXMaS	KSf]MKSa	MON]KWO_Sdg	hhi�	�t|�noq	��	�s�o��t~|�mg	hhi�ih	eRS	TUOSK	WOa	cJOQKW_QJK	UWMXS	Ŵ̂	KMYRQN	WYWMONQ	���	SW_R	JQRSK	WOa	WOb	JP	QRSMK	N]̀_JOQKW_QJKNV	N]̀�N]̀_JOQKW_QJKNV	WYSOQNV	WOa	SLẐJbSSNV	SW_R	JP	QRS	JQRSK�	���	QRS	wK_RMQS_Q	WOa	wK_RMQS_Q�N	_JON]̂QWOQN�	WOa	���	�SZWKWQS	cJOQKW_QJKNV	MP	WObV	WOa	WOb	JP	QRSMK	N]̀_JOQKW_QJKNV	N]̀�N]̀_JOQKW_QJKNV	WYSOQNV	WOa	SLẐJbSSNV	PJK	aWLWYSN	_W]NSa	̀b	PMKSV	JK	JQRSK	_W]NSN	JP	̂JNNV	QJ	QRS	S�QSOQ	QRJNS	̂JNNSN	WKS	_JXSKSa	̀b	ZKJZSKQb	MON]KWO_S	KSf]MKSa	̀b	QRS	wYKSSLSOQ	JK	JQRSK	ZKJZSKQb	MON]KWO_S	WZẐM_Ẁ Ŝ	QJ	QRS	zKJvS_QV	S�_SZQ	N]_R	KMYRQN	WN	QRSb	RWXS	QJ	ZKJ_SSaN	JP	N]_R	MON]KWO_Sd	eRS	TUOSK	JK	cJOQKW_QJKV	WN	WZZKJZKMWQSV	NRŴ̂	KSf]MKS	NMLM̂WK	UKMQQSO	UWMXSKN	MO	PWXJK	JP	QRS	MOaMXMa]ŴN	WOa	SOQMQMSN	MaSOQMPMSa	ẀJXS	PKJL	QRS	wK_RMQS_QV	wK_RMQS_Q�N	_JON]̂QWOQNV	�SZWKWQS	cJOQKW_QJKNV	N]̀_JOQKW_QJKNV	WOa	N]̀�N]̀_JOQKW_QJKNd	eRS	ZĴM_MSN	JP	MON]KWO_S	Z]K_RWNSa	WOa	LWMOQWMOSa	̀b	SW_R	ZSKNJO	JK	SOQMQb	WYKSSMOY	QJ	UWMXS	_̂WMLN	Z]KN]WOQ	QJ	QRMN	NS_QMJO	��d�d�	NRŴ̂	OJQ	ZKJRM̀MQ	QRMN	UWMXSK	JP	N]̀KJYWQMJOd	eRMN	UWMXSK	JP	N]̀KJYWQMJO	NRŴ̂	̀S	SPPS_QMXS	WN	QJ	W	ZSKNJO	JK	SOQMQb	���	SXSO	QRJ]YR	QRWQ	ZSKNJO	JK	SOQMQb	UJ]̂a	JQRSKUMNS	RWXS	W	a]Qb	JP	MOaSLOMPM_WQMJOV	_JOQKW_Q]Ŵ	JK	JQRSKUMNSV	���	SXSO	QRJ]YR	QRWQ	ZSKNJO	JK	SOQMQb	aMa	OJQ	ZWb	QRS	MON]KWO_S	ZKSLM]L	aMKS_Q̂b	JK	MOaMKS_Q̂bV	JK	���	URSQRSK	JK	OJQ	QRS	ZSKNJO	JK	SOQMQb	RWa	WO	MON]KẀ Ŝ	MOQSKSNQ	MO	QRS	aWLWYSa	ZKJZSKQbdg	hhi�ij	�P	a]KMOY	QRS	zKJvS_Q	_JONQK]_QMJO	ZSKMJa	QRS	TUOSK	MON]KSN	ZKJZSKQMSNV	KSŴ	JK	ZSKNJOŴ	JK	̀JQRV	WQ	JK	WavW_SOQ	QJ	QRS	NMQS	̀b	ZKJZSKQb	MON]KWO_S	]OaSK	ZĴM_MSN	NSZWKWQS	PKJL	QRJNS	MON]KMOY	QRS	zKJvS_QV	JK	MP	WPQSK	PMOŴ	ZWbLSOQ	ZKJZSKQb	MON]KWO_S	MN	QJ	̀S	ZKJXMaSa	JO	QRS	_JLẐSQSa	zKJvS_Q	QRKJ]YR	W	ZĴM_b	JK	ZĴM_MSN	JQRSK	QRWO	QRJNS	MON]KMOY	QRS	zKJvS_Q	a]KMOY	QRS	_JONQK]_QMJO	ZSKMJaV	QJ	QRS	S�QSOQ	ZSKLMNNM̀̂S	̀b	N]_R	ZĴM_MSNV	QRS	TUOSK	UWMXSN	Ŵ̂	KMYRQN	MO	W__JKaWO_S	UMQR	QRS	QSKLN	JP	�S_QMJO	��d�d�	PJK	aWLWYSN	_W]NSa	̀b	PMKS	JK	JQRSK	_W]NSN	JP	̂JNN	_JXSKSa	̀b	QRMN	NSZWKWQS	ZKJZSKQb	MON]KWO_Sdg	hhi�	 �qq	��	¡qn¢	£sq|mnqq	rm~noos�~|�m¢	tm�	¤n}t�	|m	��¥�}n~|�m	rmqsotmun
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JKL	MNOLPQ	RS	SKL	MNOLPTU	VWSXVOQ	YRZ	W[P\KRUL	RO]	YRXOSRXO	XOU[PRO\L	SKRS	NX̂̂	WPVSL\S	SKL	MNOLP	R_RXOUS	̂VUU	V̀	[UL	V̀	SKL	MNOLPTU	WPVWLPSZQ	VP	SKL	XORaX̂XSZ	SV	\VO][\S	OVPYR̂	VWLPRSXVOUQ	][L	SV	̀XPL	VP	VSKLP	\R[ULU	V̀	̂VUUb	JKL	MNOLP	NRXcLU	R̂̂	PX_KSU	V̀	R\SXVO	R_RXOUS	SKL	dVOSPR\SVP	RO]	eP\KXSL\S	̀VP	̂VUU	V̀	[UL	V̀	SKL	MNOLPTU	WPVWLPSZQ	][L	SV	X̀PL	VP	VSKLP	KRfRP]U	KVNLcLP	\R[UL]bghhij	klmnopqrsp	tsl	urppvrqrsp	wx	ysonzrl	{woog	hhijih	e	̂VUU	XOU[PL]	[O]LP	SKL	WPVWLPSZ	XOU[PRO\L	PL|[XPL]	aZ	SKL	e_PLLYLOS	UKR̂̂	aL	R]}[USL]	aZ	SKL	MNOLP	RU	X̀][\XRPZ	RO]	YR]L	WRZRâL	SV	SKL	MNOLP	RU	̀X][\XRPZ	̀VP	SKL	XOU[PL]UQ	RU	SKLXP	XOSLPLUSU	YRZ	RWWLRPQ	U[a}L\S	SV	PL|[XPLYLOSU	V̀	ROZ	RWŴX\RâL	YVPS_R_LL	\̂R[UL	RO]	V̀	~L\SXVO	��b�b�b	JKL	MNOLP	UKR̂̂	WRZ	SKL	eP\KXSL\S	RO]	dVOSPR\SVP	SKLXP	}[US	UKRPLU	V̀	XOU[PRO\L	WPV\LL]U	PL\LXcL]	aZ	SKL	MNOLPQ	RO]	aZ	RWWPVWPXRSL	R_PLLYLOSU	SKL	eP\KXSL\S	RO]	dVOSPR\SVP	UKR̂̂	YR�L	WRZYLOSU	SV	SKLXP	\VOU[̂SROSU	RO]	~[a\VOSPR\SVPU	XO	UXYX̂RP	YROOLPbg	hhiji�	�PXVP	SV	ULSŜLYLOS	V̀	RO	XOU[PL]	̂VUUQ	SKL	MNOLP	UKR̂̂	OVSX̀Z	SKL	dVOSPR\SVP	V̀	SKL	SLPYU	V̀	SKL	WPVWVUL]	ULSŜLYLOS	RU	NL̂̂	RU	SKL	WPVWVUL]	R̂̂V\RSXVO	V̀	SKL	XOU[PRO\L	WPV\LL]Ub	JKL	dVOSPR\SVP	UKR̂̂	KRcL	��	]RZU	̀PVY	PL\LXWS	V̀	OVSX\L	SV	Va}L\S	SV	SKL	WPVWVUL]	ULSŜLYLOS	VP	R̂̂V\RSXVO	V̀	SKL	WPV\LL]Ub	�̀	SKL	dVOSPR\SVP	]VLU	OVS	Va}L\SQ	SKL	MNOLP	UKR̂̂	ULSŜL	SKL	̂VUU	RO]	SKL	dVOSPR\SVP	UKR̂̂	aL	aV[O]	aZ	SKL	ULSŜLYLOS	RO]	R̂̂V\RSXVOb	�WVO	PL\LXWSQ	SKL	MNOLP	UKR̂̂	]LWVUXS	SKL	XOU[PRO\L	WPV\LL]U	XO	R	ULWRPRSL	R\\V[OS	RO]	YR�L	SKL	RWWPVWPXRSL	]XUSPXa[SXVOUb	JKLPLR̀SLPQ	X̀	OV	VSKLP	R_PLLYLOS	XU	YR]L	VP	SKL	MNOLP	]VLU	OVS	SLPYXORSL	SKL	dVOSPR\S	̀VP	\VOcLOXLO\LQ	SKL	MNOLP	RO]	dVOSPR\SVP	UKR̂̂	L�L\[SL	R	dKRO_L	MP]LP	̀VP	PL\VOUSP[\SXVO	V̀	SKL	]RYR_L]	VP	]LUSPVZL]	�VP�	XO	SKL	RYV[OS	R̂̂V\RSL]	̀VP	SKRS	W[PWVULb	�̀	SKL	dVOSPR\SVP	SXYL̂Z	Va}L\SU	SV	LXSKLP	SKL	SLPYU	V̀	SKL	WPVWVUL]	ULSŜLYLOS	VP	SKL	R̂̂V\RSXVO	V̀	SKL	WPV\LL]UQ	SKL	MNOLP	YRZ	WPV\LL]	SV	ULSŜL	SKL	XOU[PL]	̂VUUQ	RO]	ROZ	]XUW[SL	aLSNLLO	SKL	MNOLP	RO]	dVOSPR\SVP	RPXUXO_	V[S	V̀	SKL	ULSŜLYLOS	VP	R̂̂V\RSXVO	V̀	SKL	WPV\LL]U	UKR̂̂	aL	PLUV̂cL]	W[PU[ROS	SV	ePSX\̂L	��b	�LO]XO_	PLUV̂[SXVO	V̀	ROZ	]XUW[SLQ	SKL	MNOLP	YRZ	XUU[L	R	dVOUSP[\SXVO	dKRO_L	�XPL\SXcL	̀VP	SKL	PL\VOUSP[\SXVO	V̀	SKL	]RYR_L]	VP	]LUSPVZL]	�VP�bk��y�{�	h�			�������y��	k��	�������y��	��	����g	h�ih	�s�w�rz�s�	wx	�wz�g	h�ihih	�̀	R	WVPSXVO	V̀	SKL	�VP�	XU	\VcLPL]	\VOSPRPZ	SV	SKL	eP\KXSL\STU	PL|[LUS	VP	SV	PL|[XPLYLOSU	UWL\X̀X\R̂̂Z	L�WPLUUL]	XO	SKL	dVOSPR\S	�V\[YLOSUQ	XS	Y[USQ	X̀	PL|[LUSL]	XO	NPXSXO_	aZ	SKL	eP\KXSL\SQ	aL	[O\VcLPL]	̀VP	SKL	eP\KXSL\STU	L�RYXORSXVO	RO]	aL	PLŴR\L]	RS	SKL	dVOSPR\SVPTU	L�WLOUL	NXSKV[S	\KRO_L	XO	SKL	dVOSPR\S	JXYLbg	h�ihi�	�̀	R	WVPSXVO	V̀	SKL	�VP�	KRU	aLLO	\VcLPL]	SKRS	SKL	eP\KXSL\S	KRU	OVS	UWL\X̀X\R̂̂Z	PL|[LUSL]	SV	L�RYXOL	WPXVP	SV	XSU	aLXO_	\VcLPL]Q	SKL	eP\KXSL\S	YRZ	PL|[LUS	SV	ULL	U[\K	�VP�	RO]	XS	UKR̂̂	aL	[O\VcLPL]	aZ	SKL	dVOSPR\SVPb	�̀	U[\K	�VP�	XU	XO	R\\VP]RO\L	NXSK	SKL	dVOSPR\S	�V\[YLOSUQ	SKL	dVOSPR\SVP	UKR̂̂	aL	LOSXŜL]	SV	RO	L|[XSRâL	R]}[USYLOS	SV	SKL	dVOSPR\S	~[Y	RO]	dVOSPR\S	JXYL	RU	YRZ	aL	RWWPVWPXRSLb	�̀	U[\K	�VP�	XU	OVS	XO	R\\VP]RO\L	NXSK	SKL	dVOSPR\S	�V\[YLOSUQ	SKL	\VUSU	V̀	[O\VcLPXO_	SKL	�VP�Q	RO]	SKL	\VUS	V̀	\VPPL\SXVOQ	UKR̂̂	aL	RS	SKL	dVOSPR\SVPTU	L�WLOULbg	h�i�	�wzzr�p�ws	wx	�wz�g	h�i�ih	�rxwzr	un�optsp�tv	�wq�vrp�wsJKL	dVOSPR\SVP	UKR̂̂	WPVYWŜZ	\VPPL\S	�VP�	PL}L\SL]	aZ	SKL	eP\KXSL\S	VP	̀RX̂XO_	SV	\VÒVPY	SV	SKL	PL|[XPLYLOSU	V̀	SKL	dVOSPR\S	�V\[YLOSUQ	]XU\VcLPL]	aL̀VPL	~[aUSROSXR̂	dVYŴLSXVO	RO]	NKLSKLP	VP	OVS	̀RaPX\RSL]Q	XOUSR̂̂L]	VP	\VYŴLSL]b	dVUSU	V̀	\VPPL\SXO_	U[\K	PL}L\SL]	�VP�Q	XO\̂[]XO_	R]]XSXVOR̂	SLUSXO_	RO]	XOUWL\SXVOUQ	SKL	\VUS	V̀	[O\VcLPXO_	RO]	PLŴR\LYLOSQ	RO]	\VYWLOURSXVO	̀VP	SKL	eP\KXSL\STU	ULPcX\LU	RO]	L�WLOULU	YR]L	OL\LUURPZ	SKLPLaZQ	UKR̂̂	aL	RS	SKL	dVOSPR\SVPTU	L�WLOULbg	h�i�i�	kxprz	un�optsp�tv	�wq�vrp�wsg	h�i�i�ih	�O	R]]XSXVO	SV	SKL	dVOSPR\SVPTU	VâX_RSXVOU	[O]LP	~L\SXVO	 b�Q	X̀Q	NXSKXO	VOL	ZLRP	R̀SLP	SKL	]RSL	V̀	~[aUSROSXR̂	dVYŴLSXVO	V̀	SKL	�VP�	VP	]LUX_ORSL]	WVPSXVO	SKLPLV̀	VP	R̀SLP	SKL	]RSL	̀VP	\VYYLO\LYLOS	V̀	NRPPROSXLU	LUSRâXUKL]	[O]LP	~L\SXVO	¡b¡b�Q	VP	aZ	SLPYU	V̀	ROZ	RWŴX\RâL	UWL\XR̂	NRPPROSZ	PL|[XPL]	aZ	SKL	dVOSPR\S	�V\[YLOSUQ	ROZ	V̀	SKL	�VP�	XU	̀V[O]	SV	aL	OVS	XO	R\\VP]RO\L	NXSK	SKL	PL|[XPLYLOSU	V̀	SKL	dVOSPR\S	�V\[YLOSUQ	SKL	dVOSPR\SVP	UKR̂̂	\VPPL\S	XS	WPVYWŜZ	R̀SLP	PL\LXWS	V̀	OVSX\L	̀PVY	SKL	MNOLP	SV	]V	UVQ	[ÔLUU	SKL	MNOLP	KRU	WPLcXV[ÛZ	_XcLO	SKL	dVOSPR\SVP	R	NPXSSLO	R\\LWSRO\L	V̀	U[\K	\VO]XSXVOb	JKL	MNOLP	UKR̂̂	_XcL	U[\K	OVSX\L	WPVYWŜZ	R̀SLP	]XU\VcLPZ	V̀	SKL	\VO]XSXVOb	�[PXO_	SKL	VOL¢ZLRP	WLPXV]	̀VP	\VPPL\SXVO	V̀	�VP�Q	X̀	SKL	MNOLP	̀RX̂U	SV	OVSX̀Z	SKL	dVOSPR\SVP	RO]	_XcL	SKL	dVOSPR\SVP	RO	VWWVPS[OXSZ	SV	YR�L	SKL	\VPPL\SXVOQ	SKL	MNOLP	NRXcLU	SKL	PX_KSU	SV	PL|[XPL	\VPPL\SXVO	aZ	SKL	dVOSPR\SVP	RO]	SV	YR�L	R	\̂RXY	̀VP	aPLR\K	V̀	NRPPROSZb	�̀	SKL	dVOSPR\SVP	̀RX̂U	SV	\VPPL\S	OVO\VÒVPYXO_	�VP�	NXSKXO	R	PLRUVORâL	SXYL	][PXO_	SKRS	WLPXV]	R̀SLP	PL\LXWS	V̀	OVSX\L	̀PVY	SKL	MNOLP	VP	eP\KXSL\SQ	SKL	MNOLP	YRZ	\VPPL\S	XS	XO	R\\VP]RO\L	NXSK	~L\SXVO	�b�b
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I	JKLKLKLK	MNO	PQORSOTU	VOUWPX	YPU	ZPUUOZ[WPQ	PY	\PU]	̂NT__	̀O	Oa[OQXOX	bW[N	UÔVOZ[	[P	VPU[WPQ̂	PY	\PU]	YWÛ[	VOUYPUcOX	TY[OU	dè [̂TQ[WT_	fPcV_O[WPQ	̀S	[NO	VOUWPX	PY	[WcO	̀O[bOOQ	dè [̂TQ[WT_	fPcV_O[WPQ	TQX	[NO	TZ[eT_	ZPcV_O[WPQ	PY	[NT[	VPU[WPQ	PY	[NO	\PU]gI	JKLKLKLh	MNO	PQORSOTU	VOUWPX	YPU	ZPUUOZ[WPQ	PY	\PU]	̂NT__	QP[	̀O	Oa[OQXOX	̀S	ZPUUOZ[WiO	\PU]	VOUYPUcOX	̀S	[NO	fPQ[UTZ[PU	VeÛeTQ[	[P	[NŴ	dOZ[WPQ	jkgkgI	JKLKLh	MNO	fPQ[UTZ[PU	̂NT__	UOcPiO	YUPc	[NO	̂W[O	VPU[WPQ̂	PY	[NO	\PU]	[NT[	TUO	QP[	WQ	TZZPUXTQZO	bW[N	[NO	UOleWUOcOQ[̂	PY	[NO	fPQ[UTZ[	mPZecOQ[̂	TQX	TUO	QOW[NOU	ZPUUOZ[OX	̀S	[NO	fPQ[UTZ[PU	QPU	TZZOV[OX	̀S	[NO	nbQOUgI	JKLKLo	MNO	fPQ[UTZ[PU	̂NT__	̀OTU	[NO	ZP̂[	PY	ZPUUOZ[WQp	XÔ[UPSOX	PU	XTcTpOX	ZPQ̂[UeZ[WPQ	PY	[NO	nbQOU	PU	dOVTUT[O	fPQ[UTZ[PÛq	bNO[NOU	ZPcV_O[OX	PU	VTU[WT__S	ZPcV_O[OXq	ZTêOX	̀S	[NO	fPQ[UTZ[PUr̂	ZPUUOZ[WPQ	PU	UOcPiT_	PY	\PU]	[NT[	Ŵ	QP[	WQ	TZZPUXTQZO	bW[N	[NO	UOleWUOcOQ[̂	PY	[NO	fPQ[UTZ[	mPZecOQ[̂gI	JKLKLs	tP[NWQp	ZPQ[TWQOX	WQ	[NŴ	dOZ[WPQ	jkgk	̂NT__	̀O	ZPQ̂[UeOX	[P	Ô[T̀_ŴN	T	VOUWPX	PY	_WcW[T[WPQ	bW[N	UÔVOZ[	[P	P[NOU	P̀_WpT[WPQ̂	[NO	fPQ[UTZ[PU	NT̂	eQXOU	[NO	fPQ[UTZ[	mPZecOQ[̂g	û[T̀_ŴNcOQ[	PY	[NO	PQORSOTU	VOUWPX	YPU	ZPUUOZ[WPQ	PY	\PU]	T̂	XÔZUẀOX	WQ	dOZ[WPQ	jkgkgk	UO_T[Ô	PQ_S	[P	[NO	̂VOZWYWZ	P̀_WpT[WPQ	PY	[NO	fPQ[UTZ[PU	[P	ZPUUOZ[	[NO	\PU]q	TQX	NT̂	QP	UO_T[WPQ̂NWV	[P	[NO	[WcO	bW[NWQ	bNWZN	[NO	P̀_WpT[WPQ	[P	ZPcV_S	bW[N	[NO	fPQ[UTZ[	mPZecOQ[̂	cTS	̀O	P̂epN[	[P	̀O	OQYPUZOXq	QPU	[P	[NO	[WcO	bW[NWQ	bNWZN	VUPZOOXWQp̂	cTS	̀O	ZPccOQZOX	[P	Ô[T̀_ŴN	[NO	fPQ[UTZ[PUr̂	_WT̀W_W[S	bW[N	UÔVOZ[	[P	[NO	fPQ[UTZ[PUr̂	P̀_WpT[WPQ̂	P[NOU	[NTQ	̂VOZWYWZT__S	[P	ZPUUOZ[	[NO	\PU]gI	JKLh	vwwxyz{|wx	}~	�}|w}|~}���|�	�}���Y	[NO	nbQOU	VUOYOÛ	[P	TZZOV[	\PU]	[NT[	Ŵ	QP[	WQ	TZZPUXTQZO	bW[N	[NO	UOleWUOcOQ[̂	PY	[NO	fPQ[UTZ[	mPZecOQ[̂q	[NO	nbQOU	cTS	XP	̂P	WQ̂[OTX	PY	UOleWUWQp	W[̂	UOcPiT_	TQX	ZPUUOZ[WPQq	WQ	bNWZN	ZT̂O	[NO	fPQ[UTZ[	dec	bW__	̀O	UOXeZOX	T̂	TVVUPVUWT[O	TQX	OleW[T̀_Og	deZN	TX�ê[cOQ[	̂NT__	̀O	OYYOZ[OX	bNO[NOU	PU	QP[	YWQT_	VTScOQ[	NT̂	̀OOQ	cTXOgv������	Jh			�������v�����	����������I	JhLJ	�}�x�|�|�	�{�MNO	fPQ[UTZ[	̂NT__	̀O	pPiOUQOX	̀S	[NO	_Tb	PY	[NO	V_TZO	bNOUO	[NO	�UP�OZ[	Ŵ	_PZT[OXq	OaZ_eXWQp	[NT[	�eUŴXWZ[WPQr̂	ZNPWZO	PY	_Tb	Ue_Ôg	�Y	[NO	VTU[WÔ	NTiO	̂O_OZ[OX	TÙW[UT[WPQ	T̂	[NO	cO[NPX	PY	̀WQXWQp	XŴVe[O	UÔP_e[WPQq	[NO	�OXOUT_	�ÙW[UT[WPQ	�Z[	̂NT__	pPiOUQ	dOZ[WPQ	j�g�gI	JhLK	��wwx��}��	{|�	v����|�I	JhLKLJ	MNO	nbQOU	TQX	fPQ[UTZ[PU	UÔVOZ[WiO_S	̀WQX	[NOĉO_iÔq	[NOWU	VTU[QOÛq	̂eZZÔ̂PÛq	T̂̂WpQ̂q	TQX	_OpT_	UOVUÔOQ[T[WiÔ	[P	ZPiOQTQ[̂q	TpUOOcOQ[̂q	TQX	P̀_WpT[WPQ̂	ZPQ[TWQOX	WQ	[NO	fPQ[UTZ[	mPZecOQ[̂g	uaZOV[	T̂	VUPiWXOX	WQ	dOZ[WPQ	j�gkgkq	QOW[NOU	VTU[S	[P	[NO	fPQ[UTZ[	̂NT__	T̂̂WpQ	[NO	fPQ[UTZ[	T̂	T	bNP_O	bW[NPe[	bUW[[OQ	ZPQ̂OQ[	PY	[NO	P[NOUg	�Y	OW[NOU	VTU[S	T[[OcV[̂	[P	cT]O	TQ	T̂̂WpQcOQ[	bW[NPe[	̂eZN	ZPQ̂OQ[q	[NT[	VTU[S	̂NT__	QOiOU[NO_Ô̂	UOcTWQ	_OpT__S	UÔVPQ̂Ẁ_O	YPU	T__	P̀_WpT[WPQ̂	eQXOU	[NO	fPQ[UTZ[gI	JhLKLK	MNO	nbQOU	cTSq	bW[NPe[	ZPQ̂OQ[	PY	[NO	fPQ[UTZ[PUq	T̂̂WpQ	[NO	fPQ[UTZ[	[P	T	_OQXOU	VUPiWXWQp	ZPQ̂[UeZ[WPQ	YWQTQZWQp	YPU	[NO	�UP�OZ[q	WY	[NO	_OQXOU	T̂̂ecÔ	[NO	nbQOUr̂	UWpN[̂	TQX	P̀_WpT[WPQ̂	eQXOU	[NO	fPQ[UTZ[	mPZecOQ[̂g	MNO	fPQ[UTZ[PU	̂NT__	OaOZe[O	T__	ZPQ̂OQ[̂	UOT̂PQT̀_S	UOleWUOX	[P	YTZW_W[T[O	[NO	T̂̂WpQcOQ[gI	JhLh	��� z�	{|�	�x�x��x�I	JhLhLJ	me[WÔ	TQX	P̀_WpT[WPQ̂	WcVP̂OX	̀S	[NO	fPQ[UTZ[	mPZecOQ[̂	TQX	UWpN[̂	TQX	UOcOXWÔ	TiTW_T̀_O	[NOUOeQXOU	N̂T__	̀O	WQ	TXXW[WPQ	[P	TQX	QP[	T	_WcW[T[WPQ	PY	Xe[WÔq	P̀_WpT[WPQ̂q	UWpN[̂q	TQX	UOcOXWÔ	P[NOUbŴO	WcVP̂OX	PU	TiTW_T̀_O	S̀	_TbgI	JhLhLK	tP	TZ[WPQ	PU	YTW_eUO	[P	TZ[	̀S	[NO	nbQOUq	�UZNW[OZ[q	PU	fPQ[UTZ[PU	̂NT__	ZPQ̂[W[e[O	T	bTWiOU	PY	T	UWpN[	PU	Xe[S	TYYPUXOX	[NOc	eQXOU	[NO	fPQ[UTZ[q	QPU	̂NT__	̂eZN	TZ[WPQ	PU	YTW_eUO	[P	TZ[	ZPQ̂[W[e[O	TVVUPiT_	PY	PU	TZleWÔZOQZO	WQ	T	ÙOTZN	[NOUOeQXOUq	OaZOV[	T̂	cTS	̀O	̂VOZWYWZT__S	TpUOOX	eVPQ	WQ	bUW[WQpgI	JhLo	�x�z�	{|�	�|�yxwz�}|�I	JhLoLJ	MÔ[̂q	WQ̂VOZ[WPQ̂q	TQX	TVVUPiT_̂	PY	VPU[WPQ̂	PY	[NO	\PU]	̂NT__	̀O	cTXO	T̂	UOleWUOX	̀S	[NO	fPQ[UTZ[	mPZecOQ[̂	TQX	̀S	TVV_WZT̀_O	_Tb̂q	̂[T[e[Ôq	PUXWQTQZÔq	ZPXÔq	Ue_Ôq	TQX	UOpe_T[WPQ̂	PU	_TbYe_	PUXOÛ	PY	Vè_WZ	Te[NPUW[WÔg	¡Q_Ô̂	P[NOUbŴO	VUPiWXOXq	[NO	fPQ[UTZ[PU	̂NT__	cT]O	TUUTQpOcOQ[̂	YPU	̂eZN	[Ô[̂q	WQ̂VOZ[WPQ̂q	TQX	
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JKKLMNJOP	QRST	JU	RUVWKWUVWUS	SWPSRUX	OJYMLJSMLZ	ML	WUSRSZ	J[[WKSJYOW	SM	STW	\QUWL]	ML	QRST	STW	JKKLMKLRJSW	K̂YOR[	ĴSTMLRSZ]	JUV	PTJOO	YWJL	JOO	LWOJSWV	[MPSP	M_	SWPSP]	RUPKW[SRMUP]	JUV	JKKLMNJOP̀	aTW	bMUSLJ[SML	PTJOO	XRNW	STW	cL[TRSW[S	SRdWOZ	UMSR[W	M_	QTWU	JUV	QTWLW	SWPSP	JUV	RUPKW[SRMUP	JLW	SM	YW	dJVW	PM	STJS	STW	cL[TRSW[S	dJZ	YW	KLWPWUS	_ML	P̂[T	KLM[WV̂LWP̀	aTW	\QUWL	PTJOO	YWJL	[MPSP	M_	SWPSP]	RUPKW[SRMUP]	ML	JKKLMNJOP	STJS	VM	UMS	YW[MdW	LWêRLWdWUSP	̂USRO	J_SWL	YRVP	JLW	LW[WRNWV	ML	UWXMSRJSRMUP	[MU[ÔVWV̀	aTW	\QUWL	PTJOO	VRLW[SOZ	JLLJUXW	JUV	KJZ	_ML	SWPSP]	RUPKW[SRMUP]	ML	JKKLMNJOP	QTWLW	ŶROVRUX	[MVWP	ML	JKKOR[JYOW	OJQP	ML	LWX̂OJSRMUP	PM	LWêRLẀf	ghijik	l_	STW	cL[TRSW[S]	\QUWL]	ML	K̂YOR[	ĴSTMLRSRWP	TJNRUX	m̂LRPVR[SRMU	VWSWLdRUW	STJS	KMLSRMUP	M_	STW	nMLo	LWêRLW	JVVRSRMUJO	SWPSRUX]	RUPKW[SRMU]	ML	JKKLMNJO	UMS	RU[ÔVWV	̂UVWL	pW[SRMU	qr̀s̀q]	STW	cL[TRSW[S	QROO]	̂KMU	QLRSSWU	ĴSTMLRtJSRMU	_LMd	STW	\QUWL]	RUPSL̂[S	STW	bMUSLJ[SML	SM	dJoW	JLLJUXWdWUSP	_ML	P̂[T	JVVRSRMUJO	SWPSRUX]	RUPKW[SRMU]	ML	JKKLMNJO]	YZ	JU	WUSRSZ	J[[WKSJYOW	SM	STW	\QUWL]	JUV	STW	bMUSLJ[SML	PTJOO	XRNW	SRdWOZ	UMSR[W	SM	STW	cL[TRSW[S	M_	QTWU	JUV	QTWLW	SWPSP	JUV	RUPKW[SRMUP	JLW	SM	YW	dJVW	PM	STJS	STW	cL[TRSW[S	dJZ	YW	KLWPWUS	_ML	P̂[T	KLM[WV̂LWP̀	p̂[T	[MPSP]	Wu[WKS	JP	KLMNRVWV	RU	pW[SRMU	qr̀s̀r]	PTJOO	YW	JS	STW	\QUWLvP	WuKWUPẀf	ghijih	l_	KLM[WV̂LWP	_ML	SWPSRUX]	RUPKW[SRMU]	ML	JKKLMNJO	̂UVWL	pW[SRMUP	qr̀s̀q	JUV	qr̀s̀w	LWNWJO	_JRÔLW	M_	STW	KMLSRMUP	M_	STW	nMLo	SM	[MdKOZ	QRST	LWêRLWdWUSP	WPSJYORPTWV	YZ	STW	bMUSLJ[S	xM[̂dWUSP]	JOO	[MPSP	dJVW	UW[WPPJLZ	YZ	P̂[T	_JRÔLW]	RU[ÔVRUX	STMPW	M_	LWKWJSWV	KLM[WV̂LWP	JUV	[MdKWUPJSRMU	_ML	STW	cL[TRSW[SvP	PWLNR[WP	JUV	WuKWUPWP]	PTJOO	YW	JS	STW	bMUSLJ[SMLvP	WuKWUPẀf	ghijij	yWêRLWV	[WLSR_R[JSWP	M_	SWPSRUX]	RUPKW[SRMU]	ML	JKKLMNJO	PTJOO]	̂UOWPP	MSTWLQRPW	LWêRLWV	YZ	STW	bMUSLJ[S	xM[̂dWUSP]	YW	PW[̂LWV	YZ	STW	bMUSLJ[SML	JUV	KLMdKSOZ	VWORNWLWV	SM	STW	cL[TRSW[S̀f	ghijiz	l_	STW	cL[TRSW[S	RP	SM	MYPWLNW	SWPSP]	RUPKW[SRMUP]	ML	JKKLMNJOP	LWêRLWV	YZ	STW	bMUSLJ[S	xM[̂dWUSP]	STW	cL[TRSW[S	QROO	VM	PM	KLMdKSOZ	JUV]	QTWLW	KLJ[SR[JYOW]	JS	STW	UMLdJO	KOJ[W	M_	SWPSRUX̀f	ghiji{	aWPSP	ML	RUPKW[SRMUP	[MUV̂[SWV	K̂LP̂JUS	SM	STW	bMUSLJ[S	xM[̂dWUSP	PTJOO	YW	dJVW	KLMdKSOZ	SM	JNMRV	ÛLWJPMUJYOW	VWOJZ	RU	STW	nMLòf	ghiz	|}~����~�JZdWUSP	V̂W	JUV	̂UKJRV	̂UVWL	STW	bMUSLJ[S	xM[̂dWUSP	PTJOO	YWJL	RUSWLWPS	_LMd	STW	VJSW	KJZdWUS	RP	V̂W	JS	STW	LJSW	STW	KJLSRWP	JXLWW	̂KMU	RU	QLRSRUX	ML]	RU	STW	JYPWU[W	STWLWM_]	JS	STW	OWXJO	LJSW	KLWNJRORUX	_LMd	SRdW	SM	SRdW	JS	STW	KOJ[W	QTWLW	STW	�LMmW[S	RP	OM[JSWV̀���|���	gj			����|���|��	��	�������|��	��	���	��������f	gjig	�����}�~��}	��	~��	��}~���~��f	gjigig	aTW	bMUSLJ[SML	dJZ	SWLdRUJSW	STW	bMUSLJ[S	R_	STW	nMLo	RP	PSMKKWV	_ML	J	KWLRMV	M_	r�	[MUPW[̂SRNW	VJZP	STLM̂XT	UM	J[S	ML	_ĴOS	M_	STW	bMUSLJ[SML]	J	p̂Y[MUSLJ[SML]	J	p̂Y�P̂Y[MUSLJ[SML]	STWRL	JXWUSP	ML	WdKOMZWWP]	ML	JUZ	MSTWL	KWLPMUP	ML	WUSRSRWP	KWL_MLdRUX	KMLSRMUP	M_	STW	nMLo]	_ML	JUZ	M_	STW	_MOOMQRUX	LWJPMUP�ig lPP̂JU[W	M_	JU	MLVWL	M_	J	[M̂LS	ML	MSTWL	K̂YOR[	ĴSTMLRSZ	TJNRUX	m̂LRPVR[SRMU	STJS	LWêRLWP	JOO	nMLo	SM	YW	PSMKKWV�ik cU	J[S	M_	XMNWLUdWUS]	P̂[T	JP	J	VW[OJLJSRMU	M_	UJSRMUJO	WdWLXWU[Z]	STJS	LWêRLWP	JOO	nMLo	SM	YW	PSMKKWV�ih �W[ĴPW	STW	cL[TRSW[S	TJP	UMS	RPP̂WV	J	bWLSR_R[JSW	_ML	�JZdWUS	JUV	TJP	UMS	UMSR_RWV	STW	bMUSLJ[SML	M_	STW	LWJPMU	_ML	QRSTTMOVRUX	[WLSR_R[JSRMU	JP	KLMNRVWV	RU	pW[SRMU	�̀s̀q]	ML	YW[ĴPW	STW	\QUWL	TJP	UMS	dJVW	KJZdWUS	MU	J	bWLSR_R[JSW	_ML	�JZdWUS	QRSTRU	STW	SRdW	PSJSWV	RU	STW	bMUSLJ[S	xM[̂dWUSP�	MLij aTW	\QUWL	TJP	_JROWV	SM	_̂LURPT	SM	STW	bMUSLJ[SML	LWJPMUJYOW	WNRVWU[W	JP	LWêRLWV	YZ	pW[SRMU	ẁẁf	gjigik	aTW	bMUSLJ[SML	dJZ	SWLdRUJSW	STW	bMUSLJ[S	R_]	STLM̂XT	UM	J[S	ML	_ĴOS	M_	STW	bMUSLJ[SML]	J	p̂Y[MUSLJ[SML]	J	p̂Y�P̂Y[MUSLJ[SML]	STWRL	JXWUSP	ML	WdKOMZWWP]	ML	JUZ	MSTWL	KWLPMUP	ML	WUSRSRWP	KWL_MLdRUX	KMLSRMUP	M_	STW	nMLo]	LWKWJSWV	P̂PKWUPRMUP]	VWOJZP]	ML	RUSWLL̂KSRMUP	M_	STW	WUSRLW	nMLo	YZ	STW	\QUWL	JP	VWP[LRYWV	RU	pW[SRMU	qs̀r]	[MUPSRŜSW	RU	STW	JXXLWXJSW	dMLW	STJU	q��	KWL[WUS	M_	STW	SMSJO	ÛdYWL	M_	VJZP	P[TWV̂OWV	_ML	[MdKOWSRMU]	ML	qw�	VJZP	RU	JUZ	r� �VJZ	KWLRMV]	QTR[TWNWL	RP	OWPP̀f	gjigih	l_	MUW	M_	STW	LWJPMUP	VWP[LRYWV	RU	pW[SRMU	qs̀q̀q	ML	qs̀q̀w	WuRPSP]	STW	bMUSLJ[SML	dJZ]	̂KMU	PWNWU	VJZPv	UMSR[W	SM	STW	\QUWL	JUV	cL[TRSW[S]	SWLdRUJSW	STW	bMUSLJ[S	JUV	LW[MNWL	_LMd	STW	\QUWL	KJZdWUS	_ML	nMLo	WuW[̂SWV]	JP	QWOO	JP	LWJPMUJYOW	MNWLTWJV	JUV	KLM_RS	MU	nMLo	UMS	WuW[̂SWV]	JUV	[MPSP	RU[̂LLWV	YZ	LWJPMU	M_	P̂[T	SWLdRUJSRMÙ	
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J	KLMKML	NO	PQR	STUV	WX	XPTYYRZ	OTU	[	YRUWTZ	TO	\]	̂T_XR̂ P̀WaR	Z[bX	PQUT̀cQ	_T	[̂P	TU	O[̀dP	TO	PQR	eT_PU[̂PTUf	[	g̀ĥT_PU[̂PTUf	[	g̀hiX̀ĥT_PU[̂PTUf	TU	PQRWU	[cR_PX	TU	RjYdTbRRX	TU	[_b	TPQRU	YRUXT_X	TU	R_PWPWRX	YRUOTUjW_c	YTUPWT_X	TO	PQR	STUV	hR̂[̀XR	PQR	kl_RU	Q[X	URYR[PRZdb	O[WdRZ	PT	ÒdOWdd	PQR	kl_RUmX	ThdWc[PWT_X	̀_ZRU	PQR	eT_PU[̂P	nT̂ j̀R_PX	lWPQ	URXYR̂P	PT	j[PPRUX	WjYTUP[_P	PT	PQR	YUTcURXX	TO	PQR	STUVf	PQR	eT_PU[̂PTU	j[bf	̀YT_	XRaR_	[ZZWPWT_[d	Z[bXm	_TPŴR	PT	PQR	kl_RU	[_Z	PQR	oÛQWPR̂Pf	PRUjW_[PR	PQR	eT_PU[̂P	[_Z	UR̂TaRU	OUTj	PQR	kl_RU	[X	YUTaWZRZ	W_	gR̂PWT_	pqrprsrJ	KLMt	uvwxyz{|y}z	~�	|�v	��zvw	�}w	�{��vJ	KLMtMK	�QR	kl_RU	j[b	PRUjW_[PR	PQR	eT_PU[̂P	WO	PQR	eT_PU[̂PTUMK URYR[PRZdb	URÒXRX	TU	O[WdX	PT	X̀YYdb	R_T̀cQ	YUTYRUdb	XVWddRZ	lTUVRUX	TU	YUTYRU	j[PRUW[dX�Mt O[WdX	PT	j[VR	Y[bjR_P	PT	g̀ĥT_PU[̂PTUX	TU	X̀YYdWRUX	W_	[̂ T̂UZ[_̂R	lWPQ	PQR	URXYR̂PWaR	[cURRjR_PX	hRPlRR_	PQR	eT_PU[̂PTU	[_Z	PQR	g̀ĥT_PU[̂PTUX	TU	X̀YYdWRUX�M� URYR[PRZdb	ZWXURc[UZX	[YYdŴ[hdR	d[lXf	XP[P̀PRXf	TUZW_[_̂RXf	̂TZRXf	ÙdRX	[_Z	URc̀d[PWT_Xf	TU	d[lÒd	TUZRUX	TO	[	ỲhdŴ	[̀PQTUWPb�	TUML TPQRUlWXR	WX	c̀WdPb	TO	X̀hXP[_PW[d	hUR[̂Q	TO	[	YUTaWXWT_	TO	PQR	eT_PU[̂P	nT̂ j̀R_PXrJ	KLMtMt	SQR_	[_b	TO	PQR	UR[XT_X	ZRX̂UWhRZ	W_	gR̂PWT_	pqr�rp	R�WXPf	[_Z	̀YT_	̂RUPWOŴ[PWT_	hb	PQR	oÛQWPR̂P	PQ[P	X̀OOŴWR_P	̂[̀XR	R�WXPX	PT	�̀XPWOb	X̀ Q̂	[̂PWT_f	PQR	kl_RU	j[bf	lWPQT̀P	YUR�̀ZŴR	PT	[_b	TPQRU	UWcQPX	TU	URjRZWRX	TO	PQR	kl_RU	[_Z	[OPRU	cWaW_c	PQR	eT_PU[̂PTU	[_Z	PQR	eT_PU[̂PTUmX	X̀URPbf	WO	[_bf	XRaR_	Z[bXm	_TPŴRf	PRUjW_[PR	RjYdTbjR_P	TO	PQR	eT_PU[̂PTU	[_Z	j[bf	X̀h�R̂P	PT	[_b	YUWTU	UWcQPX	TO	PQR	X̀URPb�MK ��̂d̀ZR	PQR	eT_PU[̂PTU	OUTj	PQR	XWPR	[_Z	P[VR	YTXXRXXWT_	TO	[dd	j[PRUW[dXf	R�̀WYjR_Pf	PTTdXf	[_Z	T̂_XPÙ̂ PWT_	R�̀WYjR_P	[_Z	j[̂QW_RUb	PQRURT_	Tl_RZ	hb	PQR	eT_PU[̂PTU�Mt ô R̂YP	[XXWc_jR_P	TO	X̀ĥT_PU[̂PX	ỲUX̀[_P	PT	gR̂PWT_	�rq�	[_ZM� �W_WXQ	PQR	STUV	hb	lQ[PRaRU	UR[XT_[hdR	jRPQTZ	PQR	kl_RU	j[b	ZRRj	R�YRZWR_Pr	�YT_	lUWPPR_	UR�̀RXP	TO	PQR	eT_PU[̂PTUf	PQR	kl_RU	XQ[dd	ÒU_WXQ	PT	PQR	eT_PU[̂PTU	[	ZRP[WdRZ	[̂ T̂̀_PW_c	TO	PQR	̂TXPX	W_̂ ÙURZ	hb	PQR	kl_RU	W_	OW_WXQW_c	PQR	STUVrJ	KLMtM�	SQR_	PQR	kl_RU	PRUjW_[PRX	PQR	eT_PU[̂P	OTU	T_R	TO	PQR	UR[XT_X	XP[PRZ	W_	gR̂PWT_	pqr�rpf	PQR	eT_PU[̂PTU	XQ[dd	_TP	hR	R_PWPdRZ	PT	UR̂RWaR	ÒUPQRU	Y[bjR_P	̀_PWd	PQR	STUV	WX	OW_WXQRZrJ	KLMtML	NO	PQR	̀_Y[WZ	h[d[_̂R	TO	PQR	eT_PU[̂P	g̀j	R�̂RRZX	̂TXPX	TO	OW_WXQW_c	PQR	STUVf	W_̂d̀ZW_c	̂TjYR_X[PWT_	OTU	PQR	oÛQWPR̂PmX	XRUaŴRX	[_Z	R�YR_XRX	j[ZR	_R̂RXX[Ub	PQRURhbf	[_Z	TPQRU	Z[j[cRX	W_̂ ÙURZ	hb	PQR	kl_RU	[_Z	_TP	R�YURXXdb	l[WaRZf	X̀ Q̂	R�̂RXX	XQ[dd	hR	Y[WZ	PT	PQR	eT_PU[̂PTUr	NO	X̀ Q̂	̂TXPX	[_Z	Z[j[cRX	R�̂RRZ	PQR	̀_Y[WZ	h[d[_̂Rf	PQR	eT_PU[̂PTU	XQ[dd	Y[b	PQR	ZWOORUR_̂R	PT	PQR	kl_RUr	�QR	[jT̀_P	PT	hR	Y[WZ	PT	PQR	eT_PU[̂PTU	TU	kl_RUf	[X	PQR	̂[XR	j[b	hRf	XQ[dd	hR	̂RUPWOWRZ	hb	PQR	N_WPW[d	nR̂WXWT_	�[VRUf	̀YT_	[YYdŴ[PWT_f	[_Z	PQWX	ThdWc[PWT_	OTU	Y[bjR_P	XQ[dd	X̀UaWaR	PRUjW_[PWT_	TO	PQR	eT_PU[̂PrJ	KLM�	����vz�y}z	~�	|�v	��zvw	�}w	�}z�vzyvz�vJ	KLM�MK	�QR	kl_RU	j[bf	lWPQT̀P	̂[̀XRf	TUZRU	PQR	eT_PU[̂PTU	W_	lUWPW_c	PT	X̀XYR_Zf	ZRd[b	TU	W_PRUÙYP	PQR	STUVf	W_	lQTdR	TU	W_	Y[UP	OTU	X̀ Q̂	YRUWTZ	TO	PWjR	[X	PQR	kl_RU	j[b	ZRPRUjW_RrJ	KLM�Mt	�QR	eT_PU[̂P	g̀j	[_Z	eT_PU[̂P	�WjR	XQ[dd	hR	[Z�̀XPRZ	OTU	W_̂UR[XRX	W_	PQR	̂TXP	[_Z	PWjR	̂[̀XRZ	hb	X̀XYR_XWT_f	ZRd[bf	TU	W_PRUÙYPWT_	̀_ZRU	gR̂PWT_	pqrsrpr	oZ�̀XPjR_P	TO	PQR	eT_PU[̂P	g̀j	XQ[dd	W_̂d̀ZR	YUTOWPr	�T	[Z�̀XPjR_P	XQ[dd	hR	j[ZR	PT	PQR	R�PR_PMK PQ[P	YRUOTUj[_̂R	WXf	l[Xf	TU	lT̀dZ	Q[aR	hRR_f	XT	X̀XYR_ZRZf	ZRd[bRZf	TU	W_PRUÙYPRZf	hb	[_TPQRU	̂[̀XR	OTU	lQŴQ	PQR	eT_PU[̂PTU	WX	URXYT_XWhdR�	TUMt PQ[P	[_	R�̀WP[hdR	[Z�̀XPjR_P	WX	j[ZR	TU	ZR_WRZ	̀_ZRU	[_TPQRU	YUTaWXWT_	TO	PQR	eT_PU[̂PrJ	KLML	uvwxyz{|y}z	~�	|�v	��zvw	�}w	�}z�vzyvz�vJ	KLMLMK	�QR	kl_RU	j[bf	[P	[_b	PWjRf	PRUjW_[PR	PQR	eT_PU[̂P	OTU	PQR	kl_RUmX	̂T_aR_WR_̂R	[_Z	lWPQT̀P	̂[̀XRrJ	KLMLMt	�YT_	UR̂RWYP	TO	_TPŴR	OUTj	PQR	kl_RU	TO	X̀ Q̂	PRUjW_[PWT_	OTU	PQR	kl_RUmX	̂T_aR_WR_̂Rf	PQR	eT_PU[̂PTU	XQ[ddMK R̂[XR	TYRU[PWT_X	[X	ZWUR̂PRZ	hb	PQR	kl_RU	W_	PQR	_TPŴR�Mt P[VR	[̂PWT_X	_R̂RXX[Ubf	TU	PQ[P	PQR	kl_RU	j[b	ZWUR̂Pf	OTU	PQR	YUTPR̂PWT_	[_Z	YURXRUa[PWT_	TO	PQR	STUV�	[_ZM� R�̂RYP	OTU	STUV	ZWUR̂PRZ	PT	hR	YRUOTUjRZ	YUWTU	PT	PQR	ROOR̂PWaR	Z[PR	TO	PRUjW_[PWT_	XP[PRZ	W_	PQR	_TPŴRf	PRUjW_[PR	[dd	R�WXPW_c	X̀ĥT_PU[̂PX	[_Z	ỲÛQ[XR	TUZRUX	[_Z	R_PRU	W_PT	_T	ÒUPQRU	X̀ĥT_PU[̂PX	[_Z	ỲÛQ[XR	TUZRUXr
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J	KLMLMN	OP	QRST	UV	SWQX	YTZ[\PRY\UP	VUZ	YXT	]̂ PTZ_S	QUP̀TP\TPQTa	YXT	]̂ PTZ	SXRbb	cRd	YXT	eUPYZRQYUZ	VUZ	fUZg	cZUcTZbd	ThTQWYTij	QUSYS	\PQWZZTi	kd	ZTRSUP	UV	YXT	YTZ[\PRY\UPa	\PQbWi\Pl	QUSYS	RYYZ\kWYRkbT	YU	YTZ[\PRY\UP	UV	mWkQUPYZRQYSj	RPi	YXT	YTZ[\PRY\UP	VTTa	\V	RPda	STY	VUZYX	\P	YXT	nlZTT[TPYopqrstuv	Kw			tupsxy	pz{	{sy|}rvyJ	KwMK	t~����	J	KwMKMK	{���������n	ebR\[	\S	R	iT[RPi	UZ	RSSTZY\UP	kd	UPT	UV	YXT	cRZY\TS	STTg\Pla	RS	R	[RYYTZ	UV	Z\lXYa	cRd[TPY	UV	[UPTda	R	QXRPlT	\P	YXT	eUPYZRQY	�\[Ta	UZ	UYXTZ	ZTb\TV	̂\YX	ZTScTQY	YU	YXT	YTZ[S	UV	YXT	eUPYZRQYo	�XT	YTZ[	�ebR\[�	RbSU	\PQbWiTS	UYXTZ	i\ScWYTS	RPi	[RYYTZS	\P	�WTSY\UP	kTŶTTP	YXT	]̂ PTZ	RPi	eUPYZRQYUZ	RZ\S\Pl	UWY	UV	UZ	ZTbRY\Pl	YU	YXT	eUPYZRQYo	�XT	ZTScUPS\k\b\Yd	YU	SWkSYRPY\RYT	ebR\[S	SXRbb	ZTSY	̂\YX	YXT	cRZYd	[Rg\Pl	YXT	ebR\[o	�X\S	mTQY\UP	��o�o�	iUTS	PUY	ZT�W\ZT	YXT	]̂ PTZ	YU	V\bT	R	ebR\[	\P	UZiTZ	YU	\[cUST	b\�W\iRYTi	iR[RlTS	\P	RQQUZiRPQT	̂\YX	YXT	eUPYZRQY	�UQW[TPYSoJ	KwMKM�	r���	u�����	��	t~�����XT	]̂ PTZ	RPi	eUPYZRQYUZ	SXRbb	QU[[TPQT	Rbb	ebR\[S	RPi	QRWSTS	UV	RQY\UP	RlR\PSY	YXT	UYXTZ	RPi	RZ\S\Pl	UWY	UV	UZ	ZTbRYTi	YU	YXT	eUPYZRQYa	̂XTYXTZ	\P	QUPYZRQYa	YUZYa	kZTRQX	UV	̂RZZRPYd	UZ	UYXTẐ\STa	\P	RQQUZiRPQT	̂\YX	YXT	ZT�W\ZT[TPYS	UV	YXT	k\Pi\Pl	i\ScWYT	ZTSUbWY\UP	[TYXUi	STbTQYTi	\P	YXT	nlZTT[TPY	RPi	̂\YX\P	YXT	cTZ\Ui	ScTQ\V\Ti	kd	Rccb\QRkbT	bR̂a	kWY	\P	RPd	QRST	PUY	[UZT	YXRP	��	dTRZS	RVYTZ	YXT	iRYT	UV	mWkSYRPY\Rb	eU[cbTY\UP	UV	YXT	fUZgo	�XT	]̂ PTZ	RPi	eUPYZRQYUZ	̂R\̀T	Rbb	ebR\[S	RPi	QRWSTS	UV	RQY\UP	PUY	QU[[TPQTi	\P	RQQUZiRPQT	̂\YX	YX\S	mTQY\UP	��o�o�oJ	KwMKMN	z�����	��	t~����J	KwMKMNMK	ebR\[S	kd	T\YXTZ	YXT	]̂ PTZ	UZ	eUPYZRQYUZa	̂XTZT	YXT	QUPi\Y\UP	l\̀\Pl	Z\ST	YU	YXT	ebR\[	\S	V\ZSY	i\SQÙTZTi	cZ\UZ	YU	Thc\ZRY\UP	UV	YXT	cTZ\Ui	VUZ	QUZZTQY\UP	UV	YXT	fUZg	STY	VUZYX	\P	mTQY\UP	��o�o�a	SXRbb	kT	\P\Y\RYTi	kd	PUY\QT	YU	YXT	UYXTZ	cRZYd	RPi	YU	YXT	OP\Y\Rb	�TQ\S\UP	�RgTZ	̂\YX	R	QUcd	STPY	YU	YXT	nZQX\YTQYa	\V	YXT	nZQX\YTQY	\S	PUY	STZ̀\Pl	RS	YXT	OP\Y\Rb	�TQ\S\UP	�RgTZo	ebR\[S	kd	T\YXTZ	cRZYd	WPiTZ	YX\S	mTQY\UP	��o�o�o�	SXRbb	kT	\P\Y\RYTi	̂\YX\P	��	iRdS	RVYTZ	UQQWZZTPQT	UV	YXT	T̀TPY	l\̀\Pl	Z\ST	YU	SWQX	ebR\[	UZ	̂\YX\P	��	iRdS	RVYTZ	YXT	QbR\[RPY	V\ZSY	ZTQUlP\�TS	YXT	QUPi\Y\UP	l\̀\Pl	Z\ST	YU	YXT	ebR\[a	̂X\QXT̀TZ	\S	bRYTZoJ	KwMKMNM�	ebR\[S	kd	T\YXTZ	YXT	]̂ PTZ	UZ	eUPYZRQYUZa	̂XTZT	YXT	QUPi\Y\UP	l\̀\Pl	Z\ST	YU	YXT	ebR\[	\S	V\ZSY	i\SQÙTZTi	RVYTZ	Thc\ZRY\UP	UV	YXT	cTZ\Ui	VUZ	QUZZTQY\UP	UV	YXT	fUZg	STY	VUZYX	\P	mTQY\UP	��o�o�a	SXRbb	kT	\P\Y\RYTi	kd	PUY\QT	YU	YXT	UYXTZ	cRZYdo	OP	SWQX	T̀TPYa	PU	iTQ\S\UP	kd	YXT	OP\Y\Rb	�TQ\S\UP	�RgTZ	\S	ZT�W\ZTioJ	KwMKML	t���������	t�������	|����������J	KwMKMLMK	�TPi\Pl	V\PRb	ZTSUbWY\UP	UV	R	ebR\[a	ThQTcY	RS	UYXTẐ\ST	RlZTTi	\P	̂Z\Y\Pl	UZ	RS	cZÙ\iTi	\P	mTQY\UP	�o�	RPi	nZY\QbT	��a	YXT	eUPYZRQYUZ	SXRbb	cZUQTTi	i\b\lTPYbd	̂\YX	cTZVUZ[RPQT	UV	YXT	eUPYZRQY	RPi	YXT	]̂ PTZ	SXRbb	QUPY\PWT	YU	[RgT	cRd[TPYS	\P	RQQUZiRPQT	̂\YX	YXT	eUPYZRQY	�UQW[TPYSo	J	KwMKMLM�	�XT	eUPYZRQY	mW[	RPi	eUPYZRQY	�\[T	SXRbb	kT	Ri�WSYTi	\P	RQQUZiRPQT	̂\YX	YXT	OP\Y\Rb	�TQ\S\UP	�RgTZ_S	iTQ\S\UPa	SWk�TQY	YU	YXT	Z\lXY	UV	T\YXTZ	cRZYd	YU	cZUQTTi	\P	RQQUZiRPQT	̂\YX	YX\S	nZY\QbT	��o	�XT	nZQX\YTQY	̂\bb	\SSWT	eTZY\V\QRYTS	VUZ	�Rd[TPY	\P	RQQUZiRPQT	̂\YX	YXT	iTQ\S\UP	UV	YXT	OP\Y\Rb	�TQ\S\UP	�RgTZoJ	KwMKMw	t~����	���	p��������~	t���OV	YXT	eUPYZRQYUZ	̂\SXTS	YU	[RgT	R	ebR\[	VUZ	RP	\PQZTRST	\P	YXT	eUPYZRQY	mW[a	PUY\QT	RS	cZÙ\iTi	\P	mTQY\UP	��o�o�	SXRbb	kT	l\̀TP	kTVUZT	cZUQTTi\Pl	YU	ThTQWYT	YXT	cUZY\UP	UV	YXT	fUZg	YXRY	\S	YXT	SWk�TQY	UV	YXT	ebR\[o	�Z\UZ	PUY\QT	\S	PUY	ZT�W\ZTi	VUZ	ebR\[S	ZTbRY\Pl	YU	RP	T[TZlTPQd	TPiRPlTZ\Pl	b\VT	UZ	cZUcTZYd	RZ\S\Pl	WPiTZ	mTQY\UP	��o�oJ	KwMKM�	t~����	���	p��������~	r���J	KwMKM�MK	OV	YXT	eUPYZRQYUZ	̂\SXTS	YU	[RgT	R	ebR\[	VUZ	RP	\PQZTRST	\P	YXT	eUPYZRQY	�\[Ta	PUY\QT	RS	cZÙ\iTi	\P	mTQY\UP	��o�o�	SXRbb	kT	l\̀TPo	�XT	eUPYZRQYUZ_S	ebR\[	SXRbb	\PQbWiT	RP	TSY\[RYT	UV	QUSY	RPi	UV	cZUkRkbT	TVVTQY	UV	iTbRd	UP	cZUlZTSS	UV	YXT	fUZgo	OP	YXT	QRST	UV	R	QUPY\PW\Pl	iTbRda	UPbd	UPT	ebR\[	\S	PTQTSSRZdoJ	KwMKM�M�	OV	RìTZST	̂TRYXTZ	QUPi\Y\UPS	RZT	YXT	kRS\S	VUZ	R	ebR\[	VUZ	Rii\Y\UPRb	Y\[Ta	SWQX	ebR\[	SXRbb	kT	iUQW[TPYTi	kd	iRYR	SWkSYRPY\RY\Pl	YXRY	̂TRYXTZ	QUPi\Y\UPS	̂TZT	RkPUZ[Rb	VUZ	YXT	cTZ\Ui	UV	Y\[Ta	QUWbi	PUY	XR̀T	kTTP	ZTRSUPRkbd	RPY\Q\cRYTia	RPi	XRi	RP	RìTZST	TVVTQY	UP	YXT	SQXTiWbTi	QUPSYZWQY\UPo
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J	KLMKMN	OPQRST	UV	WXPQYZ	VUT	WU[ZS\]S[̂QPX	_PYP̀SZabc	defghijgeh	ifk	lmfch	minoc	dpinqr	isinfrg	cijb	egbch	teh	jefrcuvcfgnip	kiqiscr	ihnrnfs	evg	et	eh	hcpignfs	ge	gbnr	defghijgw	abnr	qvgvip	minoch	nfjpvkcrMK kiqiscr	nfjvhhck	xy	gbc	lmfch	teh	hcfgip	cz{cfrcr|	teh	perrcr	et	vrc|	nfjeqc|	{hetng|	tnfifjnfs|	xvrnfcrr	ifk	hc{vgignef|	ifk	teh	perr	et	qifiscqcfg	eh	cq{peycc	{hekvjgnongy	eh	et	gbc	rchonjcr	et	rvjb	{chrefr}	ifkM~ kiqiscr	nfjvhhck	xy	gbc	defghijgeh	teh	{hnfjn{ip	ettnjc	cz{cfrcr	nfjpvknfs	gbc	jeq{cfrignef	et	{chreffcp	rgignefck	gbchc|	teh	perrcr	et	tnfifjnfs|	xvrnfcrr	ifk	hc{vgignef|	ifk	teh	perr	et	{hetng|	czjc{g	ifgnjn{igck	{hetng	ihnrnfs	knhcjgpy	theq	gbc	�eh�wabnr	qvgvip	minoch	nr	i{{pnjixpc|	mngbevg	pnqngignef|	ge	ipp	jefrcuvcfgnip	kiqiscr	kvc	ge	cngbch	{ihgy�r	gchqnfignef	nf	ijjehkifjc	mngb	�hgnjpc	��w	�egbnfs	jefginfck	nf	gbnr	�cjgnef	��w�w�	rbipp	xc	kccqck	ge	{hcjpvkc	irrcrrqcfg	et	pnuvnkigck	kiqiscr|	mbcf	i{{pnjixpc|	nf	ijjehkifjc	mngb	gbc	hcuvnhcqcfgr	et	gbc	defghijg	�ejvqcfgrwJ	KLM~	�[Q̂QPX	_S�QZQU[J	KLM~MK	dpinqr|	czjpvknfs	gberc	mbchc	gbc	jefkngnef	snonfs	hnrc	ge	gbc	dpinq	nr	tnhrg	knrjeochck	itgch	cz{nhignef	et	gbc	{chnek	teh	jehhcjgnef	et	gbc	�eh�	rcg	tehgb	nf	�cjgnef	��w�w�	eh	ihnrnfs	vfkch	�cjgnefr	��w�|	��w�|	ifk	��w�|	rbipp	xc	hctchhck	ge	gbc	�fngnip	�cjnrnef	�i�ch	teh	nfngnip	kcjnrnefw	abc	�hjbngcjg	mnpp	rchoc	ir	gbc	�fngnip	�cjnrnef	�i�ch|	vfpcrr	egbchmnrc	nfknjigck	nf	gbc	�shccqcfgw	�zjc{g	teh	gberc	dpinqr	czjpvkck	xy	gbnr	�cjgnef	��w�w�|	if	nfngnip	kcjnrnef	rbipp	xc	hcuvnhck	ir	i	jefkngnef	{hcjckcfg	ge	qcknignef	et	ify	dpinqw	�t	if	nfngnip	kcjnrnef	bir	feg	xccf	hcfkchck	mngbnf	��	kiyr	itgch	gbc	dpinq	bir	xccf	hctchhck	ge	gbc	�fngnip	�cjnrnef	�i�ch|	gbc	{ihgy	irrchgnfs	gbc	dpinq	qiy	kcqifk	qcknignef	ifk	xnfknfs	knr{vgc	hcrepvgnef	mngbevg	i	kcjnrnef	bionfs	xccf	hcfkchckw	�fpcrr	gbc	�fngnip	�cjnrnef	�i�ch	ifk	ipp	ittcjgck	{ihgncr	ishcc|	gbc	�fngnip	�cjnrnef	�i�ch	mnpp	feg	kcjnkc	knr{vgcr	xcgmccf	gbc	defghijgeh	ifk	{chrefr	eh	cfgngncr	egbch	gbif	gbc	lmfchwJ	KLM~M~	abc	�fngnip	�cjnrnef	�i�ch	mnpp	hconcm	dpinqr	ifk	mngbnf	gcf	kiyr	et	gbc	hcjcn{g	et	i	dpinq	gi�c	efc	eh	qehc	et	gbc	teppemnfs	ijgnefr�	���	hcuvcrg	ikkngnefip	rv{{ehgnfs	kigi	theq	gbc	jpinqifg	eh	i	hcr{efrc	mngb	rv{{ehgnfs	kigi	theq	gbc	egbch	{ihgy|	���	hc�cjg	gbc	dpinq	nf	mbepc	eh	nf	{ihg|	���	i{{heoc	gbc	dpinq|	���	rvsscrg	i	jeq{heqnrc|	eh	���	ikonrc	gbc	{ihgncr	gbig	gbc	�fngnip	�cjnrnef	�i�ch	nr	vfixpc	ge	hcrepoc	gbc	dpinq	nt	gbc	�fngnip	�cjnrnef	�i�ch	pij�r	rvttnjncfg	nftehqignef	ge	coipvigc	gbc	qchngr	et	gbc	dpinq	eh	nt	gbc	�fngnip	�cjnrnef	�i�ch	jefjpvkcr	gbig|	nf	gbc	�fngnip	�cjnrnef	�i�ch�r	repc	knrjhcgnef|	ng	mevpk	xc	nfi{{he{hnigc	teh	gbc	�fngnip	�cjnrnef	�i�ch	ge	hcrepoc	gbc	dpinqwJ	KLM~M�	�f	coipvignfs	dpinqr|	gbc	�fngnip	�cjnrnef	�i�ch	qiy|	xvg	rbipp	feg	xc	expnsigck	ge|	jefrvpg	mngb	eh	rcc�	nftehqignef	theq	cngbch	{ihgy	eh	theq	{chrefr	mngb	r{cjnip	�fempcksc	eh	cz{chgnrc	mbe	qiy	irrnrg	gbc	�fngnip	�cjnrnef	�i�ch	nf	hcfkchnfs	i	kcjnrnefw	abc	�fngnip	�cjnrnef	�i�ch	qiy	hcuvcrg	gbc	lmfch	ge	ivgbehn�c	hcgcfgnef	et	rvjb	{chrefr	ig	gbc	lmfch�r	cz{cfrcwJ	KLM~M�	�t	gbc	�fngnip	�cjnrnef	�i�ch	hcuvcrgr	i	{ihgy	ge	{heonkc	i	hcr{efrc	ge	i	dpinq	eh	ge	tvhfnrb	ikkngnefip	rv{{ehgnfs	kigi|	rvjb	{ihgy	rbipp	hcr{efk|	mngbnf	gcf	kiyr	itgch	hcjcn{g	et	gbc	hcuvcrg|	ifk	rbipp	cngbch	���	{heonkc	i	hcr{efrc	ef	gbc	hcuvcrgck	rv{{ehgnfs	kigi|	���	ikonrc	gbc	�fngnip	�cjnrnef	�i�ch	mbcf	gbc	hcr{efrc	eh	rv{{ehgnfs	kigi	mnpp	xc	tvhfnrbck|	eh	���	ikonrc	gbc	�fngnip	�cjnrnef	�i�ch	gbig	fe	rv{{ehgnfs	kigi	mnpp	xc	tvhfnrbckw	�{ef	hcjcn{g	et	gbc	hcr{efrc	eh	rv{{ehgnfs	kigi|	nt	ify|	gbc	�fngnip	�cjnrnef	�i�ch	mnpp	cngbch	hc�cjg	eh	i{{heoc	gbc	dpinq	nf	mbepc	eh	nf	{ihgwJ	KLM~ML	abc	�fngnip	�cjnrnef	�i�ch	mnpp	hcfkch	if	nfngnip	kcjnrnef	i{{heonfs	eh	hc�cjgnfs	gbc	dpinq|	eh	nfknjignfs	gbig	gbc	�fngnip	�cjnrnef	�i�ch	nr	vfixpc	ge	hcrepoc	gbc	dpinqw	abnr	nfngnip	kcjnrnef	rbipp	���	xc	nf	mhngnfs}	���	rgigc	gbc	hcirefr	gbchcteh}	ifk	���	fegnty	gbc	{ihgncr	ifk	gbc	�hjbngcjg|	nt	gbc	�hjbngcjg	nr	feg	rchonfs	ir	gbc	�fngnip	�cjnrnef	�i�ch|	et	ify	jbifsc	nf	gbc	defghijg	�vq	eh	defghijg	anqc	eh	xegbw	abc	nfngnip	kcjnrnef	rbipp	xc	tnfip	ifk	xnfknfs	ef	gbc	{ihgncr	xvg	rvx�cjg	ge	qcknignef	ifk|	nt	gbc	{ihgncr	tinp	ge	hcrepoc	gbcnh	knr{vgc	gbhevsb	qcknignef|	ge	xnfknfs	knr{vgc	hcrepvgnefwJ	KLM~M�	�ngbch	{ihgy	qiy	tnpc	teh	qcknignef	et	if	nfngnip	kcjnrnef	ig	ify	gnqc|	rvx�cjg	ge	gbc	gchqr	et	�cjgnef	��w�w�w�wJ	KLM~M�MK	�ngbch	{ihgy	qiy|	mngbnf	��	kiyr	theq	gbc	kigc	et	hcjcn{g	et	if	nfngnip	kcjnrnef|	kcqifk	nf	mhngnfs	gbig	gbc	egbch	{ihgy	tnpc	teh	qcknignefw	�t	rvjb	i	kcqifk	nr	qikc	ifk	gbc	{ihgy	hcjcnonfs	gbc	kcqifk	tinpr	ge	tnpc	teh	qcknignef	mngbnf	��	kiyr	itgch	hcjcn{g	gbchcet|	gbcf	xegb	{ihgncr	minoc	gbcnh	hnsbgr	ge	qcknigc	eh	{vhrvc	xnfknfs	knr{vgc	hcrepvgnef	{hejccknfsr	mngb	hcr{cjg	ge	gbc	nfngnip	kcjnrnefw
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J	KLMNMO	PQ	RST	TUTQR	VW	X	YZX[\	X]X[Q̂R	RST	YVQR_X̀RV_a	RST	bcQT_	\Xda	efR	[̂	QVR	VeZ[]XRTg	RVa	QVR[Wd	RST	̂f_TRda	[W	XQda	VW	RST	QXRf_T	XQg	X\VfQR	VW	RST	YZX[\h	PW	RST	YZX[\	_TZXRT̂	RV	X	iV̂ [̂e[Z[Rd	VW	X	YVQR_X̀RV_ĵ	gTWXfZRa	RST	bcQT_	\Xda	efR	[̂	QVR	VeZ[]XRTg	RVa	QVR[Wd	RST	̂f_TRd	XQg	_TkfT̂R	RST	̂f_TRdĵ	X̂̂ [̂RXQ̀T	[Q	_T̂VZU[Q]	RST	̀VQR_VUT_̂dhJ	KLMNMl	PW	X	YZX[\	_TZXRT̂	RV	V_	[̂	RST	̂femT̀R	VW	X	\T̀SXQ[̀ĵ	Z[TQa	RST	iX_Rd	X̂̂T_R[Q]	̂f̀S	YZX[\	\Xd	i_V̀TTg	[Q	X̀ V̀_gXQ̀T	c[RS	XiiZ[̀XeZT	ZXc	RV	̀V\iZd	c[RS	RST	Z[TQ	QVR[̀T	V_	W[Z[Q]	gTXgZ[QT̂hJ	KLMn	opqrstruvJ	KLMnMK	YZX[\̂a	g[̂ifRT̂a	V_	VRST_	\XRRT_̂	[Q	̀VQR_VUT_̂d	X_[̂[Q]	VfR	VW	V_	_TZXRTg	RV	RST	YVQR_X̀Ra	TẁTiR	RSV̂T	cX[UTg	X̂	i_VU[gTg	WV_	[Q	xT̀R[VQ̂	yhz{h|a	yhz{h}a	XQg	z}hzh~a	̂SXZZ	eT	̂femT̀R	RV	\Tg[XR[VQ	X̂	X	̀VQg[R[VQ	i_T̀TgTQR	RV	e[Qg[Q]	g[̂ifRT	_T̂VZfR[VQhJ	KLMnMN	�ST	iX_R[T̂	̂SXZZ	TQgTXUV_	RV	_T̂VZUT	RST[_	YZX[\̂	ed	\Tg[XR[VQ	cS[̀Sa	fQZT̂̂	RST	iX_R[T̂	\fRfXZZd	X]_TT	VRST_c[̂Ta	̂SXZZ	eT	Xg\[Q[̂RT_Tg	ed	RST	�\T_[̀XQ	�_e[R_XR[VQ	�̂ V̂̀[XR[VQ	[Q	X̀ V̀_gXQ̀T	c[RS	[R̂	YVQ̂R_f̀R[VQ	PQgf̂R_d	�Tg[XR[VQ	�_V̀Tgf_T̂	[Q	TWWT̀R	VQ	RST	gXRT	VW	RST	�]_TT\TQRh	�	_TkfT̂R	WV_	\Tg[XR[VQ	̂SXZZ	eT	\XgT	[Q	c_[R[Q]a	gTZ[UT_Tg	RV	RST	VRST_	iX_Rd	RV	RST	YVQR_X̀Ra	XQg	W[ZTg	c[RS	RST	iT_̂VQ	V_	TQR[Rd	Xg\[Q[̂RT_[Q]	RST	\Tg[XR[VQh	�ST	_TkfT̂R	\Xd	eT	\XgT	̀VQ̀f__TQRZd	c[RS	RST	W[Z[Q]	VW	e[Qg[Q]	g[̂ifRT	_T̂VZfR[VQ	i_V̀TTg[Q]̂	efRa	[Q	̂f̀S	TUTQRa	\Tg[XR[VQ	̂SXZZ	i_V̀TTg	[Q	XgUXQ̀T	VW	e[Qg[Q]	g[̂ifRT	_T̂VZfR[VQ	i_V̀TTg[Q]̂a	cS[̀S	̂SXZZ	eT	̂RXdTg	iTQg[Q]	\Tg[XR[VQ	WV_	X	iT_[Vg	VW	�{	gXd̂	W_V\	RST	gXRT	VW	W[Z[Q]a	fQZT̂̂ 	̂RXdTg	WV_	X	ZVQ]T_	iT_[Vg	ed	X]_TT\TQR	VW	RST	iX_R[T̂	V_	̀Vf_R	V_gT_h	PW	XQ	X_e[R_XR[VQ	[̂	̂RXdTg	if_̂fXQR	RV	RS[̂	xT̀R[VQ	z}h�h�a	RST	iX_R[T̂	\Xd	QVQTRSTZT̂̂	i_V̀TTg	RV	RST	̂TZT̀R[VQ	VW	RST	X_e[R_XRV_�̂�	XQg	X]_TT	fiVQ	X	̂̀STgfZT	WV_	ZXRT_	i_V̀TTg[Q]̂hJ	KLMnMn	�[RST_	iX_Rd	\Xda	c[RS[Q	�{	gXd̂	W_V\	RST	gXRT	RSXR	\Tg[XR[VQ	SX̂	eTTQ	̀VQ̀ZfgTg	c[RSVfR	_T̂VZfR[VQ	VW	RST	g[̂ifRT	V_	�{	gXd̂	XWRT_	\Tg[XR[VQ	SX̂	eTTQ	gT\XQgTg	c[RSVfR	_T̂VZfR[VQ	VW	RST	g[̂ifRTa	gT\XQg	[Q	c_[R[Q]	RSXR	RST	VRST_	iX_Rd	W[ZT	WV_	e[Qg[Q]	g[̂ifRT	_T̂VZfR[VQh		PW	̂f̀S	X	gT\XQg	[̂	\XgT	XQg	RST	iX_Rd	_T̀T[U[Q]	RST	gT\XQg	WX[Ẑ	RV	W[ZT	WV_	e[Qg[Q]	g[̂ifRT	_T̂VZfR[VQ	c[RS[Q	�{	gXd̂	XWRT_	_T̀T[iR	RST_TVWa	RSTQ	eVRS	iX_R[T̂	cX[UT	RST[_	_[]SR̂	RV	e[Qg[Q]	g[̂ifRT	_T̂VZfR[VQ	i_V̀TTg[Q]̂	c[RS	_T̂iT̀R	RV	RST	[Q[R[XZ	gT̀[̂[VQhJ	KLMnM�	�ST	iX_R[T̂	̂SXZZ	̂SX_T	RST	\Tg[XRV_ĵ	WTT	XQg	XQd	W[Z[Q]	WTT̂	TkfXZZdh	�ST	\Tg[XR[VQ	̂SXZZ	eT	STZg	[Q	RST	iZX̀T	cST_T	RST	�_VmT̀R	[̂	ZV̀XRTga	fQZT̂̂	XQVRST_	ZV̀XR[VQ	[̂	\fRfXZZd	X]_TTg	fiVQh	�]_TT\TQR̂	_TX̀STg	[Q	\Tg[XR[VQ	̂SXZZ	eT	TQWV_̀TXeZT	X̂	̂TRRZT\TQR	X]_TT\TQR̂	[Q	XQd	̀Vf_R	SXU[Q]	mf_[̂g[̀R[VQ	RST_TVWhJ	KLM�	���rt�struvJ	KLM�MK	PW	RST	iX_R[T̂	SXUT	̂TZT̀RTg	X_e[R_XR[VQ	X̂	RST	\TRSVg	WV_	e[Qg[Q]	g[̂ifRT	_T̂VZfR[VQ	[Q	RST	�]_TT\TQRa	XQd	YZX[\	̂femT̀R	RVa	efR	QVR	_T̂VZUTg	eda	\Tg[XR[VQ	̂SXZZ	eT	̂femT̀R	RV	X_e[R_XR[VQ	cS[̀Sa	fQZT̂̂	RST	iX_R[T̂	\fRfXZZd	X]_TT	VRST_c[̂Ta	̂SXZZ	eT	Xg\[Q[̂RT_Tg	ed	RST	�\T_[̀XQ	�_e[R_XR[VQ	�̂ V̂̀[XR[VQ	[Q	X̀ V̀_gXQ̀T	c[RS	[R̂	YVQ̂R_f̀R[VQ	PQgf̂R_d	�_e[R_XR[VQ	�fZT̂	[Q	TWWT̀R	VQ	RST	gXRT	VW	RST	�]_TT\TQRh	�ST	�_e[R_XR[VQ	̂SXZZ	eT	̀VQgf̀RTg	[Q	RST	iZX̀T	cST_T	RST	�_VmT̀R	[̂	ZV̀XRTga	fQZT̂̂	XQVRST_	ZV̀XR[VQ	[̂	\fRfXZZd	X]_TTg	fiVQh	�	gT\XQg	WV_	X_e[R_XR[VQ	̂SXZZ	eT	\XgT	[Q	c_[R[Q]a	gTZ[UT_Tg	RV	RST	VRST_	iX_Rd	RV	RST	YVQR_X̀Ra	XQg	W[ZTg	c[RS	RST	iT_̂VQ	V_	TQR[Rd	Xg\[Q[̂RT_[Q]	RST	X_e[R_XR[VQh	�ST	iX_Rd	W[Z[Q]	X	QVR[̀T	VW	gT\XQg	WV_	X_e[R_XR[VQ	\f̂R	X̂̂T_R	[Q	RST	gT\XQg	XZZ	YZX[\̂	RSTQ	�QVcQ	RV	RSXR	iX_Rd	VQ	cS[̀S	X_e[R_XR[VQ	[̂	iT_\[RRTg	RV	eT	gT\XQgTghJ	KLM�MKMK	�	gT\XQg	WV_	X_e[R_XR[VQ	̂SXZZ	eT	\XgT	QV	TX_Z[T_	RSXQ	̀VQ̀f__TQRZd	c[RS	RST	W[Z[Q]	VW	X	_TkfT̂R	WV_	\Tg[XR[VQa	efR	[Q	QV	TUTQR	̂SXZZ	[R	eT	\XgT	XWRT_	RST	gXRT	cSTQ	RST	[Q̂R[RfR[VQ	VW	ZT]XZ	V_	Tkf[RXeZT	i_V̀TTg[Q]̂	eX̂Tg	VQ	RST	YZX[\	cVfZg	eT	eX__Tg	ed	RST	XiiZ[̀XeZT	̂RXRfRT	VW	Z[\[RXR[VQ̂h	�V_	̂RXRfRT	VW	Z[\[RXR[VQ̂	if_iV̂T̂a	_T̀T[iR	VW	X	c_[RRTQ	gT\XQg	WV_	X_e[R_XR[VQ	ed	RST	iT_̂VQ	V_	TQR[Rd	Xg\[Q[̂RT_[Q]	RST	X_e[R_XR[VQ	̂SXZZ	̀VQ̂R[RfRT	RST	[Q̂R[RfR[VQ	VW	ZT]XZ	V_	Tkf[RXeZT	i_V̀TTg[Q]̂	eX̂Tg	VQ	RST	YZX[\hJ	KLM�MN	�ST	XcX_g	_TQgT_Tg	ed	RST	X_e[R_XRV_	V_	X_e[R_XRV_̂	̂SXZZ	eT	W[QXZa	XQg	mfg]\TQR	\Xd	eT	TQRT_Tg	fiVQ	[R	[Q	X̀ V̀_gXQ̀T	c[RS	XiiZ[̀XeZT	ZXc	[Q	XQd	̀Vf_R	SXU[Q]	mf_[̂g[̀R[VQ	RST_TVWhJ	KLM�Mn	�ST	WV_T]V[Q]	X]_TT\TQR	RV	X_e[R_XRT	XQg	VRST_	X]_TT\TQR̂	RV	X_e[R_XRT	c[RS	XQ	Xgg[R[VQXZ	iT_̂VQ	V_	TQR[Rd	gfZd	V̀Q̂TQRTg	RV	ed	iX_R[T̂	RV	RST	�]_TT\TQRa	̂SXZZ	eT	̂iT̀[W[̀XZZd	TQWV_̀TXeZT	fQgT_	XiiZ[̀XeZT	ZXc	[Q	XQd	̀Vf_R	SXU[Q]	mf_[̂g[̀R[VQ	RST_TVWh
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00065 - SUPPLEMENTAL GENERAL CONDITIONS OF THE CONTRACT FOR CONSTRUCTION 
 
 
SECTION 1A: 
 
1A.1  GENERAL CONDITIONS: "General Conditions of the Contract for Construction", 2007 

Edition, Articles 1 through 14 inclusive, AIA Document A201, except as amended herein, shall 
by reference be made a part of these specifications.  

 
1A.2  DEFINITIONS:  The Owner noted in these documents is the Diocese of Pensacola/Tallahassee, 

Pensacola, Florida. 
 
1A.3  SPECIFICATIONS DIVISIONS:  The specifications are divided into headings for the 

convenience of the Contractor.  The Contractor shall, however, be held to the furnishing of a 
complete building according to the meaning and intent of the drawings and specifications 
whether all of the items involved under any trade are mentioned in one or several headings. 

 
1A.4  CONTRACTOR'S INSURANCE:  Article 11, "Insurance", of the General Conditions shall be 

amended and supplemented as follows: 
 
       A. Contractor shall not commence work under this contract until he has obtained all insurance 

required under this paragraph, certificates of insurance have been submitted, and such insurance 
has been approved by the Owner, nor shall the Contractor allow any subcontractor to commence 
work on his subcontract until all similar insurance required of the subcontractor has been so 
obtained and approved.  The successful Contractor shall be prepared at the time of contract 
award to provide the Owner with an insurance policy number.   

 
       B. COMPENSATION INSURANCE:  Contractor shall take and maintain during the life of this 

contract, Workers' Compensation Insurance for all of his employees, employed at the site of the 
project.  In case any work is sublet, Contractor shall require subcontractor similarly to provide 
Workers' Compensation Insurance for all the latter's employees unless such employees are 
covered by the protection afforded by the Contractor.  Policy shall be in compliance with State 
of Florida statutes for Worker's Compensation which shall include employer's liability in an 
amount of not less than $100,000 each accident; $500,000 disease policy limit; and $100,000 
disease - each employee.  The coverage described herein shall be considered minimum 
requirements. 

 
C. COMPREHENSIVE PUBLIC GENERAL LIABILITY INSURANCE:  Contractor shall 

purchase and maintain during the life of this contract, public liability insurance against bodily 
injury, personal injury, property damage which shall include comprehensive general liability, 
contractual liability, products and completed operations liability in limits of not less than 
$1,000,000 per occurrence and $2,000,000 Aggregate.  The contract shall protect him and any 
subcontractor performing the work covered by this contract, from claims for damages, which 
may arise from operations under this contract, whether such operations are by himself or by any 
subcontractor, or by anyone directly, or indirectly employed by either of them.  The Contractor 
shall indemnify and hold harmless the Owner against any and all claims for personal injuries 
and/or property damage as a result of Contractor's and its Sub-Contractor acts, operations, or 
omissions and shall carry contractual liability and property damage insurance to cover such 
indemnification.  The limits of contractual coverage shall agree with the limits stated above for 
Contractor's regular public comprehensive general liability coverage and property damage. 

 
D. AUTOMOBILE LIABILITY INSURANCE:  The Contractor shall maintain automobile 

liability insurance against bodily injury and property damage in the amount of $500,000 
per occurrence.  The Owner shall be named as an additional insured on the automobile 
policy. 
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E. OWNER'S AND CONTRACTOR'S PROTECTIVE LIABILITY INSURANCE:   Not 

included.    Contractor shall purchase and maintain during the life of this contract 
Owner's and Contractor's Protective Liability Insurance in the name of Diocese of 
Pensacola/Tallahassee and the amount of insurance shall be in limits of not less than 
$500,000 per occurrence. 

 
F. ADDITIONAL INSURED CLAUSE:  The Owner shall be added as an additional insured 

on all Contractor’s liability policies. 
 

G. BUILDER'S RISK INSURANCE:  To be provided by the Diocese. Contractor shall 
furnish an All Risk, 100% Completed Value Builder's Risk Policy on the subject.  Policy 
coverage shall include fire, extended coverage, vandalism and malicious mischief.  The 
policy shall be increased in value any time a change order increases the cost of the 
project.  The insured shall include the Owner and subcontractors in addition to the 
General Contractor. The policy shall remain in effect until final inspection and 
acceptance of the project. 

 
1A.5  PERFORMANCE BOND AND LABOR MATERIAL PAYMENT BOND:  Paragraph 11.5.1 of 

the General Conditions is supplemented as follows: 
 

The Owner may require the Contractor to furnish both a performance bond and a labor and 
material payment bond (two separate bonds) in the amount of not less than 100% of the contract 
price for each type of bond, covering faithful performance of the contract and the payment of all 
obligations arising thereunder in such forms as the Owner may prescribe and with such 
securities as he may approve.  If the bonds are required, the premiums for the required bonds 
shall added by change order to the contract.  The contractor’s base bid amount should not 
include the cost of these bonds.  

 
1A.6  PERMITS: Paragraph 3.7 of the AIA Document A101 “General Conditions of the Contract 

for construction: 2007 Edition”.  The Contractor shall be responsible to obtain and pay for all 
required permits from the authority having jurisdiction.  The cost of such permits shall be 
included in the base bid. 

 
1A.7  LABOR:   All Contractors and subcontractors employed under the work shall and will be 

required to conform to the Labor Laws of the State of Florida. 
 
1A.8  TEMPORARY LIGHT AND POWER:   The Contractor shall furnish all temporary light and 

power complete with all wiring, lamps and similar equipment, as required for the completion of 
the work. The Contractor shall pay for all current for all temporary lighting for all trades. 

 
1A.9  MATERIALS:  When several materials are specified by name for one use, the Contractor may 

select for use any of those so specified. Whenever "or approved equal" is indicated, items 
proposed for use shall be submitted for Architect's approval.  Wherever an item or class of 
material is specified exclusively by trade name or by name of the maker or by catalog reference, 
only such items shall be used.   

 
1A.10  SHOP DRAWINGS:  Shop drawings shall be submitted for manufactured or fabricated 

materials and equipment as called for in the various sections of the specifications, showing 
dimensions, materials, design data, finishes, quantities, installation methods and other pertinent 
data.  Submit at least five copies of each item soon enough to allow reasonable time for checking 
by the Architect. Digital copies may be submitted to the Architect.  One hard copy is to be 
provided at the end of the project for the owner’s use.  
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1A.11  CONTRACTOR'S FIELD OFFICES:  Trailers may be used for field offices, but their use as 
living quarters for personnel shall be limited to one staff member such as a night watchman or 
superintendent.  Contractor shall provide suitable space in his field office, or in a separate unit, 
for review of the construction drawings by the Owner and Architect. 

 
1A.12  WATER FOR CONSTRUCTION:  The owner will allow the contractor to use water from 

the church’s facilities for the construction duration.  The Contractor shall obtain and pay for 
all water used during construction, including cost of temporary lines and hose bibs. 

 
1A.13  GRADES LINES AND LEVELS:  The Contractor shall verify all grades, lines, levels and 

dimensions as shown on the drawings and shall report any errors or inconsistencies in the above 
to the Architect before commencing work. 

 
1A.14  SCHEDULE OF VALUES:  Within ten (10) days after receipt of signed Contract, the 

Contractor shall submit to the Architect/Engineers and the Owner a correct, complete, itemized 
Schedule of Values:  the different materials or subdivisions of the contracted work, giving 
quantities and costs for labor and materials.  Each item shall include its due proportion of 
expense and profit, all arranged in a satisfactory form.  Total of all items shall equal the total 
contract sum.    

 
1A.15  PROGRESS CHART OR SCHEDULE:  Within 10 days after receipt of signed contract 

Contractor shall file with the Architect a progress chart showing the order in which the 
Contractor proposes to begin the various parts of the work and the dates he contemplates 
completing them.  Progress chart shall be updated at request of Architect/Owner and when 
completion date changes. 

 
1A.16  TIME FOR COMPLETION:  Time for construction will be identified by the Contractor in the 

Bid Form. Time for Substantial Completion of all work included in this contract shall not exceed 
two hundred and forty (240) calendar days from date of written Notice to Proceed.  Final 
Completion shall be achieved not later than forty-five (45) calendar days after Substantial 
Completion.   

 
  The number of days allowed includes an allowance for calendar days missed due to weather – 

see weather table section of these specifications. Refer to A201 General Conditions 15.1.5.2 for 
claims for additional time.    

 
1A.17  LIQUIDATED DAMAGES:  Deleted.  Since actual damages for any delay in completion of the 

work are impossible of determination, the Contractor shall be liable for, and shall pay to the 
Owner, as liquidated damages, the amount of Two hundred and fifty dollars ($250) for each 
consecutive calendar day the Contractor is late in achieving Substantial Completion.  Substantial 
completion shall be the date on which the construction is sufficiently completed and approved 
by the Architect, in accordance with the plans and specifications, including change orders, so 
that the Owner can occupy and utilize the building for the use for which it is intended. 

 
1A.18  CHANGES IN WORK (CHANGE ORDERS):  Maximum percentages of overhead and profit 

which may be added by the Contractor to proposed costs of such changes in the work are 
specifically set forth as follows: 

 
For all work done by the General Contractor:  Contractor may add up to 10% of proposed costs 
for combined overhead and profit.   

 
For all work done by subcontractors to the General Contractor:  subcontractors may add up to 
10% of proposed costs for combined overhead and profit, and the General Contractor may add 
up to 5% of the above subcontractor's cost for his overhead and profit or a total of 15% 
overhead and profit. 
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      The Contractor shall submit receipts or other evidence showing his costs and his right to the 

payment claims.  Labor costs shall include supervision, estimation, layout, mechanic's and 
laborer's wages including payroll taxes and assessments and insurance premiums.  Material, 
equipment and equipment rental costs shall be the trade discount costs plus state sales tax where 
applicable.  The Contractor shall utilize the AIA standard Change Order form. 
 

1A.19  APPLICATION FOR PAYMENT:  Paragraph 9.3 of the "General Conditions" referred to above 
is supplemented as follows: "Application for payment shall be made monthly.  This application 
shall be submitted as follows:  On or about the 25th day of each month 90% of the value, based 
on the Contract Prices, or labor and materials incorporated in the work and of materials suitably 
stored at the site thereof up to the last day of that month as estimated by the Architect, less the 
aggregate of previous payments.  Upon substantial completion of the entire work, application for 
a sum sufficient to increase the total payment of 90% of the Contract Price shall be made."  No 
payment will be made for materials stored off-site, unless material storage can be substantiated 
with proof of insurance and identified as property of the Contractor or Owner.  An amount equal 
to 10% of all labor and material incorporated in the work shall be retained.  Retainage shall not 
be paid until satisfactory completion of the project. The retainage for the project may be 
reduced to 5% at 50% completion, pending the owner’s acceptance that the project is 
progressing in a satisfactory manner.   Monthly Applications for Payment shall be submitted 
to the Architect in triplicate by the Contractor utilizing AIA Document G702, 1992 Edition 
(Application and Certificate for Payment). 

 
1A.20  WARRANTIES AND OPERATING INSTRUCTIONS:  Where guarantees are required, secure 

warranties, countersign and deliver to the Owner prior to request for final payment.  Contractor 
warrants all work performed by him directly and all work performed for him by others.  Except 
where longer periods are specified, all materials, equipment and workmanship incorporated in 
the work shall be guaranteed for a period of one (1) year from date of final acceptance.  Any 
work, material or equipment which during the guarantee period is, in the opinion of the Owner, 
defective or inferior and not in accordance with the drawings and specifications shall be made 
good at no additional cost to the Owner, including any other work which may have been 
damaged because of such deficiencies.  The Contractor shall be the contact person and the 
person responsible for coordinating all warranty work for the Owner.   

 
End of Section 00065. 
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IJKLM	NO	JPIQRLMST IUM	RNVIPJRI	WNRXYMVISZ IUM	[NP\	NO	IUQS	RNVIPJRI] WJIM	NO	RNYYMVRMYMVI	JVW	SXKSIJVIQJL	RNŶLMIQNV_ RNVIPJRI	SXY` ĴaYMVISb WQŜXIM	PMSNLXIQNVc IMPYQVJIQNV	NP	SXŜMVSQNVd YQSRMLLJVMNXS	̂PNeQSQNVSf MVXYMPJIQNV	NO	RNVIPJRI	WNRXYMVISMgUQKQI	J				QVSXPJVRM	JVW	KNVWSJPIQRLM	T			IUM	RNVIPJRI	WNRXYMVIShij	klmnopqn	rlqstjmnu	qlmuvun	lw	nivu	xyojjtjmnz	klm{vnvlmu	lw	nij	klmnopqn	|}jmjop~z	�s��~jtjmnpo�z	pm{	lnijo	klm{vnvlmu�z	rop�vmyuz	��jqvwvqpnvlmuz	x{{jm{p	vuusj{	�ovlo	nl	j�jqsnvlm	lw	nivu	xyojjtjmnz	lnijo	{lqstjmnu	~vunj{	vm	nivu	xyojjtjmnz	pm{	�l{vwvqpnvlmu	vuusj{	pwnjo	j�jqsnvlm	lw	nivu	xyojjtjmnz	p~~	lw	�ivqi	wlot	nij	klmnopqnz	pm{	poj	pu	ws~~�	p	�pon	lw	nij	klmnopqn	pu	vw	pnnpqij{	nl	nivu	xyojjtjmn	lo	oj�jpnj{	ijojvm�	hij	klmnopqn	oj�ojujmnu	nij	jmnvoj	pm{	vmnjyopnj{	pyojjtjmn	�jn�jjm	nij	�ponvju	ijojnl	pm{	us�jouj{ju	�ovlo	mjylnvpnvlmuz	oj�ojujmnpnvlmuz	lo	pyojjtjmnuz	jvnijo	�ovnnjm	lo	lop~�	xm	jmstjopnvlm	lw	nij	klmnopqn	rlqstjmnuz	lnijo	nipm	p	�l{vwvqpnvlmz	p��jpou	vm	xonvq~j	��JPIQRLM	Z			IUM	[NP\	NO	IUQS	RNVIPJRIhij	klmnopqnlo	uip~~	ws~~�	j�jqsnj	nij	�lo�	{juqov�j{	vm	nij	klmnopqn	rlqstjmnuz	j�qj�n	pu	u�jqvwvqp~~�	vm{vqpnj{	vm	nij	klmnopqn	rlqstjmnu	nl	�j	nij	oju�lmuv�v~vn�	lw	lnijou�JPIQRLM	]			WJIM	NO	RNYYMVRMYMVI	JVW	SXKSIJVIQJL	RNŶLMIQNV�	]�T	hij	{pnj	lw	qlttjmqjtjmn	lw	nij	�lo�	uip~~	�j�������	���	��	���	���������	������ ¡				¢ hij	{pnj	lw	nivu	xyojjtjmn�¡				¢ x	{pnj	ujn	wloni	vm	p	mlnvqj	nl	�olqjj{	vuusj{	��	nij	£�mjo�¡				¢ ¤unp�~vuij{	pu	wl~~l�u��¥���¦�	§	̈§��	�¦	§	©�§��	��	̈���¦©���	���	̈§��	��	��©©����©���	��	���	ª�¦�� 		«w	p	{pnj	lw	qlttjmqjtjmn	lw	nij	�lo�	vu	mln	uj~jqnj{z	nijm	nij	{pnj	lw	qlttjmqjtjmn	uip~~	�j	nij	{pnj	lw	nivu	xyojjtjmn��	]�Z	hij	klmnopqn	hvtj	uip~~	�j	tjpusoj{	wolt	nij	{pnj	lw	qlttjmqjtjmn	lw	nij	�lo���	]�]	S¬­®̄°±̄²°³	Ŕµ¶³·̄²́±�	]�]�T	�s�̧jqn	nl	p{̧suntjmnu	lw	nij	klmnopqn	hvtj	pu	�ol¹v{j{	vm	nij	klmnopqn	rlqstjmnuz	nij	klmnopqnlo	uip~~	pqivj¹j	�s�unpmnvp~	klt�~jnvlm	lw	nij	jmnvoj	�lo��������	���	��	���	���������	�����	§�̈	��©º����	���	������§¦»	����¦©§����� 
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I				J KLM	NOMPQ	MROS				T				U	VONPSWOQ	WOXY	ZQL[	MRP	WOMP	LZ	VL[[PSVP[PSM	LZ	MRP	\LQ]̂I				J _X	MRP	ZLNNL̀aSb	WOMPc			d	efefg	hijkPVM	ML	OWkiYM[PSMY	LZ	MRP	lLSMQOVM	ma[P	OY	nQLoaWPW	aS	MRP	lLSMQOVM	pLVi[PSMYq	aZ	nLQMaLSY	LZ	MRP	\LQ]	OQP	ML	jP	VL[nNPMPW	nQaLQ	ML	hijYMOSMaON	lL[nNPMaLS	LZ	MRP	PSMaQP	\LQ]q	MRP	lLSMQOVMLQ	YRONN	OVRaPoP	hijYMOSMaON	lL[nNPMaLS	LZ	YiVR	nLQMaLSY	jX	MRP	ZLNNL̀aSb	WOMPYcrstuvsw	sx	ystz {|}~u�wuv��	�s����uvsw	��u�		d	efefe	�Z	MRP	lLSMQOVMLQ	ZOaNY	ML	OVRaPoP	hijYMOSMaON	lL[nNPMaLS	OY	nQLoaWPW	aS	MRaY	hPVMaLS	�̂�q	Na�iaWOMPW	WO[ObPYq	aZ	OSXq	YRONN	jP	OYYPYYPW	OY	YPM	ZLQMR	aS	hPVMaLS	�̂�̂�������	�			��������	{��d	�f�	mRP	�̀ SPQ	YRONN	nOX	MRP	lLSMQOVMLQ	MRP	lLSMQOVM	hi[	aS	ViQQPSM	ZiSWY	ZLQ	MRP	lLSMQOVMLQ�Y	nPQZLQ[OSVP	LZ	MRP	lLSMQOVM̂	mRP	lLSMQOVM	hi[	YRONN	jP				T�				Uq	YijkPVM	ML	OWWaMaLSY	OSW	WPWiVMaLSY	OY	nQLoaWPW	aS	MRP	lLSMQOVM	pLVi[PSMŶd	�fg	��u�tw�u�~d	�fgf�	�NMPQSOMPYq	aZ	OSXq	aSVNiWPW	aS	MRP	lLSMQOVM	hi[c�u�� rtv��		d	�fgfg	hijkPVM	ML	MRP	VLSWaMaLSY	SLMPW	jPNL̀q	MRP	ZLNNL̀aSb	ONMPQSOMPY	[OX	jP	OVVPnMPW	jX	MRP	�̀ SPQ	ZLNNL̀aSb	P�PViMaLS	LZ	MRaY	�bQPP[PSM̂	�nLS	OVVPnMOSVPq	MRP	�̀ SPQ	YRONN	aYYiP	O	�LWaZaVOMaLS	ML	MRaY	�bQPP[PSM̂� ¡¢£¤¥	¦£§̈©	£ª«¬	ª§¥£¤¡ª¥£	ª¡­	¥¬£	«̈¡­®¥®̈¡¢	¥¬ª¥	̄°¢¥	¦£	̄£¥	±̈¤	¥¬£	²©¡£¤	¥̈	ª««£³¥	¥¬£	ª§¥£¤¡ª¥£́µ�u�� rtv�� �sw¶vuvsw~	xst	�����u�w��		d	�fe	�NNL̀OSVPYq	aZ	OSXq	aSVNiWPW	aS	MRP	lLSMQOVM	hi[c� ­£¡¥®±·	£ª«¬	ª§§̈©ª¡«£́µ�u�� rtv��		d	�f�	�SaM	nQaVPYq	aZ	OSXc� ­£¡¥®±·	¥¬£	®¥£̄	ª¡­	¢¥ª¥£	¥¬£	°¡®¥	³¤®«£	ª¡­	̧°ª¡¥®¥·	§®̄®¥ª¥®̈¡¢¹	®±	ª¡·¹	¥̈	©¬®«¬	¥¬£	°¡®¥	³¤®«£	©®§§	¦£	ª³³§®«ª¦§£́µ�u�� �wvu~	�w¶	�v�vu�uvsw~ rtv��	��t	�wvu	º»¼f¼¼½		d	�f¾	¿a�iaWOMPW	WO[ObPYq	aZ	OSXc� ¡¢£¤¥	¥£¤̄¢	ª¡­	«̈¡­®¥®̈¡¢	±̈¤	§®̧°®­ª¥£­	­ª̄ªÀ£¢¹	®±	ª¡·́µ		d	�fÁ	�MRPQc� ¡¢£¤¥	³¤̈Â®¢®̈¡¢	±̈¤	¦̈¡°¢	̈¤	̈¥¬£¤	®¡«£¡¥®Â£¢¹	®±	ª¡·¹	¥¬ª¥	̄®À¬¥	¤£¢°§¥	®¡	ª	«¬ª¡À£	¥̈	¥¬£	Ã̈¡¥¤ª«¥	Ä°̄ µ́		
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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				gdt	jq	d	ujkpwy	pwf	z{kfr	ewdmm	ud|f	idtufkp	jq	pwf	dujhkp	ofrpnqnfg	pj	pwf	xjkprdopjr	kjp	mdpfr	pwdk	pwf				gdt	jq	pwf				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				�				�	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	xjkprdopjr¦e	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	l̈©ª«¬̈©ª­y	®fkfrdm	xjkgnpnjke	jq	pwf	xjkprdop	qjr	xjkeprhopnjky	dkg	ehv̄fop	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|°W� �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}°	dkgW� �wdp	ijrpnjk	jq	xjkeprhopnjk	xwdk}f	�nrfopn�fe	pwdp	pwf	lrownpfop	gfpfrunkfey	nk	pwf	lrownpfop¦e	irjqfeenjkdm	̄hg}ufkpy	pj	vf	rfdejkdvmt	̄hepnqnfg�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{kfr°W� �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	l̈©ª¬̈©ª­°W� 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	idt°W¢ ²jr	¤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	l̈©ª¬̈©ª­°	dkgWP ³fpdnkd}f	{npwwfmg	ihrehdkp	pj	~fopnjk	́�ª�­�V	PWXWµ	J\b̂¶â[\V	PWXWµWX	²jr	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����������	���	»������ 	¼��	������	��	�������̧�	���	¹�	�������	¹�	̧�½�����̧	��� ¡		
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I	JKLKMKLKL	NOP	QRSSRTUVW	UXPYZ	[\P	VRX	Z]̂_P̀X	XR	\PX[UV[WPabcdefgh	idj	khfle	dmh	enopfqh	hm	hrf	skhrrmtukdv	mw	gfhikdivfx	enqr	ie	vfdfgit	qmdukhkmdex	kdengidqfx	fhqyz		I	JKLKMK{	|P}]̀XURV	R\	SUYUX[XURV	RQ	\PX[UV[WP~	UQ	[V�~	ZO[SS	̂P	[Z	QRSSRTZabcw	hrf	gfhikdivf	fehiotkerfu	kd	�fqhkmd	�y�y�y�	ke	hm	of	lmukwkfu	�gkmg	hm	�noehidhkit	�ml�tfhkmd	mw	hrf	fdhkgf	�mg�x	kdqtnukdv	lmukwkqihkmde	wmg	�noehidhkit	�ml�tfhkmd	mw	�mghkmde	mw	hrf	�mg�	ie	�gm�kufu	kd	�fqhkmd	�y�y�x	kdefgh	�gm�kekmde	wmg	enqr	lmukwkqihkmdeyz		I	JKLKMK�	��̀P�X	[Z	ZPX	QR\XO	UV	XOUZ	�P̀XURV	�������~	]�RV	�]̂ZX[VXU[S	�RY�SPXURV	RQ	XOP	�R\�~	XOP	�RVX\[̀XR\	Y[�	Z]̂YUX	[V	���SÙ[XURV	QR\	�[�YPVX	XO[X	UV̀S]}PZ	XOP	\PX[UV[WP	TUXOOPS}	Q\RY	�\UR\	���SÙ[XURVZ	QR\	�[�YPVX	�]\Z][VX	XR	XOUZ	�P̀XURV	������	NOP	���SÙ[XURV	QR\	�[�YPVX	Z]̂YUXXP}	[X	�]̂ZX[VXU[S	�RY�SPXURV	ZO[SS	VRX	UV̀S]}P	\PX[UV[WP	[Z	QRSSRTZabcdefgh	idj	mhrfg	qmdukhkmde	wmg	gftfief	mw	gfhikdivf	n�md	�noehidhkit	�ml�tfhkmdyz		I	JKLK�	�Q	QUV[S	̀RY�SPXURV	RQ	XOP	�R\�	UZ	Y[XP\U[SS�	}PS[�P}	XO\R]WO	VR	Q[]SX	RQ	XOP	�RVX\[̀XR\~	XOP	�TVP\	ZO[SS	�[�	XOP	�RVX\[̀XR\	[V�	[}}UXURV[S	[YR]VXZ	UV	[̀ R̀\}[V̀P	TUXO	�\XÙSP	�	RQ	���	�R̀]YPVX	�� �¡� ���I	JKLK¢	��̀P�X	TUXO	XOP	�TVP\£Z	�\UR\	[��\R¤[S~	XOP	�RVX\[̀XR\	ZO[SS	VRX	Y[�P	[}¤[V̀P	�[�YPVXZ	XR	Z]��SUP\Z	QR\	Y[XP\U[SZ	R\	P¥]U�YPVX	TOÙO	O[¤P	VRX	̂PPV	}PSU¤P\P}	[V}	ZXR\P}	[X	XOP	ZUXP�I	JK{	¦§̈©ª	«©¬­®̈¯I	JK{KL	°UV[S	�[�YPVX~	̀RVZXUX]XUVW	XOP	PVXU\P	]V�[U}	̂[S[V̀P	RQ	XOP	�RVX\[̀X	�]Y~	ZO[SS	̂P	Y[}P	̂�	XOP	�TVP\	XR	XOP	�RVX\[̀XR\	TOPVKL XOP	�RVX\[̀XR\	O[Z	Q]SS�	�P\QR\YP}	XOP	�RVX\[̀X	P�̀P�X	QR\	XOP	�RVX\[̀XR\£Z	\PZ�RVZÛUSUX�	XR	̀R\\P̀X	�R\�	[Z	�\R¤U}P}	UV	�\XÙSP	��	RQ	���	�R̀]YPVX	�� �¡� ��~	[V}	XR	Z[XUZQ�	RXOP\	\P¥]U\PYPVXZ~	UQ	[V�~	TOÙO	P�XPV}	̂P�RV}	QUV[S	�[�YPVX±	[V}K{ [	QUV[S	�P\XUQÙ[XP	QR\	�[�YPVX	O[Z	̂PPV	UZZ]P}	̂�	XOP	�\̀OUXP̀X�I	JK{K{	NOP	�TVP\£Z	QUV[S	�[�YPVX	XR	XOP	�RVX\[̀XR\	ZO[SS	̂P	Y[}P	VR	S[XP\	XO[V	� 	}[�Z	[QXP\	XOP	UZZ][V̀P	RQ	XOP	�\̀OUXP̀X£Z	QUV[S	�P\XUQÙ[XP	QR\	�[�YPVX~	R\	[Z	QRSSRTZa		I	JK�	²̈̄®³®́¯�[�YPVXZ	}]P	[V}	]V�[U}	]V}P\	XOP	�RVX\[̀X	ZO[SS	̂P[\	UVXP\PZX	Q\RY	XOP	}[XP	�[�YPVX	UZ	}]P	[X	XOP	\[XP	ZX[XP}	̂PSRT~	R\	UV	XOP	[̂ZPV̀P	XOP\PRQ~	[X	XOP	SPW[S	\[XP	�\P¤[USUVW	Q\RY	XUYP	XR	XUYP	[X	XOP	�S[̀P	TOP\P	XOP	�\R_P̀X	UZ	SR̀[XP}�bcdefgh	gihf	mw	kdhfgfeh	ivgffu	n�mdx	kw	idjyz			µ			¶·̧²¹º»	¼			½²¾«¿̧»	·»¾Àº¿̧²ÀÁI	¼KL	²̈§̄§©ª	½®Â§́§Ã̈	Ä©Å®³NOP	�\̀OUXP̀X	TUSS	ZP\¤P	[Z	XOP	�VUXU[S	�P̀UZURV	Æ[�P\	�]\Z][VX	XR	�\XÙSP	��	RQ	���	�R̀]YPVX	�� �¡� ��~	]VSPZZ	XOP	�[\XUPZ	[��RUVX	̂PSRT	[VRXOP\	UV}U¤U}][S~	VRX	[	�[\X�	XR	XOUZ	�W\PPYPVX~	XR	ZP\¤P	[Z	XOP	�VUXU[S	�P̀UZURV	Æ[�P\�bcw	hrf	�ighkfe	lnhnittj	ivgffx	kdefgh	hrf	dilfx	iuugfee	idu	mhrfg	qmdhiqh	kdwmglihkmd	mw	hrf	cdkhkit	Çfqkekmd	Èi�fgx	kw	mhrfg	hrid	hrf	Égqrkhfqhyz								
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I	JKL	MNOPNOQ	RNSTUVW	XWSYZUVNYO[\]	̂_̀	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«���	���	�¬�­ª�	��®	��	¬����̄	���	̄����¬�ª�ª°®	���	���®	��	�ª�®	�����±�	��	���	��ª�������	��±±�²�ª°	�	���¬�ª����ª	���	���	³²ª��́«	��ªµ�ª��ª����		I	�KL	§zi	¶\]·	d̂ 	̀gi	efeoi_nin	g̀	kzi	�|_i]	̂e	o]\mcnin	c_	p]kcjbi	q�	\s	ptp	u\jfdi_k	pvwqxvwqy��X�����	̧			 �£�����¡�¢¤£	¥X¢¹�£�¢¡£I	̧K¦	¶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	̧KL	§zi	�|_i]̈e	]io]iei_k̂kcmi}~º�¬�®	�̄ �̄�««®	�¬��±	�̄ �̄�««®	�ª̄	�����	�ª���¬����ª�												I	̧K»	§zi	a\_k]̂jk\]̈e	]io]iei_k̂kcmi}~º�¬�®	�̄ �̄�««®	�¬��±	�̄ �̄�««®	�ª̄	�����	�ª���¬����ª�												
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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~	��QO_OP	u~	vUWbRZU[N	ZUa	�XUaW~	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[bsNUPWdI	JK�	MXPO[N	OU	N̂N[PRXUO[	tXRsZP~	\bRWbZUP	PX	uRPO[̂N	x	Xt	uvu	wX[bsNUP	u|yx{|yx}~	sZc	_N	̀O]NU	OU	Z[[XRaZU[N	TOPQ	uvu	wX[bsNUP	�|y�z{|yx�~	�bÔaOÙ	vUtXRsZPOXU	�XaN̂OÙ	ZUa	wÒOPẐ	wZPZ	��QO_OP~	Ot	[Xs\̂NPNa~	XR	ZW	XPQNRTOWN	WNP	tXRPQ	_N̂XT����	�����	����	��	����������	����	���	��������	������� �¡	��¢���	��£��������¢	���	��¤�¥����¦	������	��	�¤��������	������	¢���	�¢	����¡	���¤�¡	���	����¤	�����¢¢	��	���	����§����	���	�������	���	���	���	¢̈¢���	��¤¤	©�	��£�����	��	¦�������	�	����	�����§�	���	���	����¢��¢¢���ª«		I	JK¬	SPQNR	\RX]OWOXUW�		­®̄f°±²	³			²́µ¶²®­̄f·́	·̧	°·́ ®̄­°̄	¹·°µ¶²́ º̄I	³Kq	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	uxyxz{|yx}~	��QO_OP	u~	vUWbRZU[N	ZUa	�XUaW	K» uvu	wX[bsNUP	u|yxz{|yx}~	¼NUNRẐ	YXUaOPOXUW	Xt	PQN	YXUPRZ[P	tXR	YXUWPRb[POXUKL uvu	wX[bsNUP	�|y�z{|yx�~	�bÔaOÙ	vUtXRsZPOXU	�XaN̂OÙ	ZUa	wÒOPẐ	wZPZ	��QO_OP~	aZPNa	ZW	OUaO[ZPNa	_N̂XT����¢���	���	����	��	���	����½�� �	�����§������	����	���¢	�¦�������ª«		Ke wRZTOÙWí¾¿mj À̄ÁÂm ¹kÁm		K� �\N[OtO[ZPOXUWºmlÁÀpg À̄ÁÂm ¹kÁm ÃkÄmh		K¬ uaaNUaZ~	Ot	ZUc�í¾¿mj ¹kÁm ÃkÄmh		ÅXRPOXUW	Xt	uaaNUaZ	RN̂ZPOÙ	PX	_OaaOÙ	XR	\RX\XWẐ	RNÆbORNsNUPW	ZRN	UXP	\ZRP	Xt	PQN	YXUPRZ[P	wX[bsNUPW	bÛNWW	PQN	_OaaOÙ	XR	\RX\XWẐ	RNÆbORNsNUPW	ZRN	ẐWX	NUbsNRZPNa	OU	PQOW	uRPO[̂N	ÇdKJ SPQNR	��QO_OPW��È���É	�¤¤	©�Ê�¢	����	�§§¤̈	���	���¤���	�§§��§�����	�����������	�������̈��¦	���	�Ê��©��	�����	��£�����ª«
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I				J KLK	MNOPQRST	UVWXYZVW[\]	̂P_T̀aS̀bcR	deNfROT_	UghabaT]	ìTRi	̀_	aSiaÒTRi	bRcNjklmnopqr	rsp	turp	vw	rsp	xyz{|yz}~	�n�vq�vqurpt	�nrv	rs�o	��qpp�pnr��		I				J �hR	̂P_T̀aS̀bacaT�	dc̀Sk����� ���� �����		I				J P̂��cRQRST̀e�	̀Si	NThRe	�NSiaTaNS_	N�	ThR	�NSTèOTk�������� ����� ���� �����		�� �ThRe	iNOPQRST_]	a�	̀S�]	ca_TRi	bRcNjkl��or	spqp	un�	utt�r�vnu 	tv�¡�pnro	rsur	uqp	�nrpntpt	rv	wvq�	�uqr	vw	rsp	¢vnrqu�r	£v�¡�pnro�	�m�	£v�¡�pnr	�yz}¤¥yz}~	�qv¦�tpo	rsur	rsp	ut¦pqr�op�pnr	vq	�n¦�rur�vn	rv	§�ẗ	mnorq¡�r�vno	rv	©�ttpqö	ou�� p	wvq�ö	rsp	¢vnrqu�rvqªo	§�t	vq	�qv�vou ̈	�vqr�vno	vw	�ttpntu	qp ur�n�	rv	§�tt�n�	vq	�qv�vou 	qp«¡�qp�pnrö	unt	vrspq	�nwvq�ur�vn	w¡qn�ospt	§�	rsp	¬­npq	�n	unr����ur�vn	vw	qp�p�¦�n�	§�to	vq	�qv�vou ö	uqp	nvr	�uqr	vw	rsp	¢vnrqu�r	£v�¡�pnro	¡n poo	pn¡�pqurpt	�n	rs�o	��qpp�pnr�	�n�	o¡�s	tv�¡�pnro	osv¡ t	§p	 �orpt	spqp	vn �	�w	�nrpntpt	rv	§p	�uqr	vw	rsp	¢vnrqu�r	£v�¡�pnro��		�ha_	K®eRRQRST	RSTReRi	aSTN	̀_	N�	ThR	ì�	̀Si	�R̀e	�ae_T	jeaTTRS	̀bN̄R°		 		±²³́µ	l¶��nur¡qp� ·±³�µ̧·�±µ	l¶��nur¡qp�				 				l¹q�nrpt	nu�p	unt	r�r p� l¹q�nrpt	nu�p	unt	r�r p�
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����������	�
��
��������������������������������� ���!" �����

#$#�%&'()*+,�-./0�1�2/3.4�5&6789:;,�<��3=>?@�3=.A@�3==2@�2///�B+C�2/3.4�#DD�89:;,E�8*E*8F*C4�GH;*�#)*89'B+�$+E,9,(,*�&I�#8';9,*',E@J�G#)*89'B+�$+E,9,(,*�&I�#8';9,*',E@J�G#$#@J�,;*�#$#�K&:&@�B+C�G#$#�5&+,8B',�%&'()*+,EJ�B8*�,8BC*)B8LE�&I�H;*�#)*89'B+�$+E,9,(,*�&I�#8';9,*',E4�H;9E�C&'()*+,�MBE�68&C('*C�B,�33N?/N0.�OH�&+�/PQ33Q2/2?�(+C*8�R8C*8�S&42330?>203/�M;9';�*T698*E�&+�3/Q/.Q2/2?@�9E�+&,�I&8�8*EBD*@�9E�D9'*+E*C�I&8�&+*U,9)*�(E*�&+D7@�B+C�)B7�&+D7�V*�(E*C�9+�B''&8CB+'*�M9,;�,;*�#$#�5&+,8B',�%&'()*+,EW�H*8)E�&I�X*8F9'*4�H&�8*6&8,�'&6789:;,�F9&DB,9&+E@�*U)B9D�C&'9+I&YB9B'&+,8B',E4'&)4Z[\]�̂_̀\[a�� b?c=#%#?#d e

fghijklm�nopqr�pos�psstruuv khwlgxkl�ywzhg{xlyhwm kjglyzykxlj�ywzhg{xlyhwm|}~ ��������������}������������������� ���������������������������� ����������� �����������h�wjgm�nopqr�pos�psstruuv xgk�yljklm�nopqr�pos�psstruuv khwlgxklhgm�nopqr�pos�psstruuv����� ����� ���������� ����� �������������������������������������������������������������������~���������������������������������������������������������������������� ����¡����¢�£��������������¡���������������������������¡������������������������������������������������¡��������������������� ����¡�����������������������������������������������������������¤�������������¡ ���������¥�������������������������������¢�������������£��������������¡��������������¦��§�������¡������������������������������������������������� �����������������¢n̈sro©ª«¬�©­r�®̄ t°±�̄t�²̄t©ª̄o�©­rtr̄«±�©­p©�ªu�u³́u©po©ªpµµ¬�¶̄q²µr©r·v����������� �� ���������� �����xgk�yljkl�ņªtq�¹pqrv ºy
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SECTION 01010 – SUMMARY OF WORK 

PART 1 - GENERAL 

1.1 WORK COVERED BY CONTRACT DOCUMENTS 

A.  The Project:  Admin – Classroom Building for St. Mary Catholic School 

 Complete Contract Documents, dated 4-24-26, were prepared for the Project by:  
 Quina Grundhoefer Architects     Architect 
 Daivd Fitzpatrick         Civil Engineer 
 RAC Engineers        Structural Engineer 
 HM Yonge and Associates     Plumbing and HVAC Engineers 
 HM Yonge and Associates      Electrical Engineers  

A. Project Summary: 
The project included two parts:  
1. A new building of approximately 5,700 square feet, to include admin offices and 2 

classrooms.  
2. Renovations to the old admin offices into 2 classrooms and a teacher resource room.  
 The work includes some sitework, stormwater and landscaping.  

B. The Contract:  The Work will be constructed under a single prime contract.  The Owner will 
contract with some firms for portions of the work.  These include: 
1. Phone, data and security systems 

C. An anticipated timeframe for the project is the following:  (The contractor is to insert into the 
Bid Form his actual time to complete the work): 
1. Anticipated Notice to Proceed:       June 1, 2026 
2. Start construction on the new building    June 1, 2026 
3. Substantial Completion and Owner Occupancy:  January, 2027 
4. Final Completion:          February, 2027 

1.2 CONTRACTOR USE OF PREMISES 

A. General:   The Work of the Contract is subject to all applicable governing regulations, includ-
ing the State of Florida and the city of Fort Walton Beach.  

B. CONTRACTOR USE OF PREMISES:  

1.  General: During the construction period the Contractor shall have full use of the premises 
for construction operations, including use of the site. The Contractor's use of the premises is 
limited by the Owner's right to perform work or to retain other contractors on portions of the 
Project.  

END OF SECTION 01010. 



Admin-Classroom Building 
St. Mary Catholic School                             Applications for Payment 01027-1 

SECTION 01027 - APPLICATIONS FOR PAYMENT 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

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

 
1.2 SUMMARY 
 

A. This Section specifies administrative and procedural requirements governing the 
Contractor's Applications for Payment. 
 

B. Coordinate the Schedule of Values and Applications for Payment with the Contractor's 
Construction Schedule, List of Subcontracts, and Submittal Schedule. 
 

C. The Contractor's Construction Schedule and Submittal Schedule are included in Section 
"Submittals". 

 
1.3 SCHEDULE OF VALUES 
 

A. Coordinate preparation of the Schedule of Values with preparation of the Contractor's 
Construction Schedule. 
 

B. Correlate line items in the Schedule of Values with other required administrative schedules 
and forms, including: 

 
1. Contractor's construction schedule. 
2. Application for Payment form. 
3. List of subcontractors. 
4. Schedule of alternates. 
5. List of products. 
6. List of principal suppliers and fabricators. 
7. Schedule of submittals. 

 
C. Submit the Schedule of Values to the Architect at the earliest feasible date, but in no case 

later than 7 days before the date scheduled for submittal of the initial Application for 
Payment. 
 

D. Format and Content:  Use the Project Manual Table of Contents as a guide to establish the 
format for the Schedule of Values. 
 

E. Identification:  Include the following Project identification on the Schedule of Values: 
 

1. Project name and location. 
2. Name of the Architect. 
3. Project number. 
4. Contractor's name and address. 
5. Date of submittal. 
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F. Arrange the Schedule of Values in a tabular form with separate columns to indicate the 
following for each item listed: 

 
1. Generic name. 
2. Related Specification Section. 
3. Name of subcontractor. 
4. Name of manufacturer or fabricator. 
5. Name of supplier. 
6. Change Orders (numbers) that have affected value. 
7. Dollar value.                                                
8. Percentage of Contract Sum to the nearest one-hundredth percent, adjusted to 

total 100 percent. 
    

G. Provide a breakdown of the Contract Sum in sufficient detail to facilitate continued 
evaluation of Applications for Payment and progress reports.  Break principal subcontract 
amounts down into several line items. 
 

H. Round amounts off to the nearest whole dollar; the total shall equal the Contract Sum. 
 

I. Schedule Updating:  Update and resubmit the Schedule of Values when Change Orders or 
Construction Change Directives result in a change in the Contract Sum. 

 
1.4 APPLICATIONS FOR PAYMENT: 
 

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

B. The initial Application for Payment, the Application for Payment at time of Substantial 
Completion, and the final Application for Payment involve additional requirements. 
 

C. Payment Application Times:  Each progress payment date is as indicated in the Agreement.  
The period of construction Work covered by each Application for Payment is the period 
indicated in the Agreement. 
 

D. Payment Application Forms:  Use AIA Document G702 and Continuation Sheets G703 as 
the form for Application for Payment. 
 

E. Application Preparation:  Complete every entry on the form, including notarization and 
execution by person authorized to sign legal documents on behalf of the Owner. Incomplete 
applications will be returned without action. 
 

1. Entries shall match data on the Schedule of Values and Contractor's Construction 
Schedule.  Use updated schedules if revisions have been made. 

2. Include amounts of Change Orders and Construction Change Directives issued 
prior to the last day of the construction period covered by the application. 
 

F. Waivers of Mechanics Lien: With each Application for Payment submit waivers of 
mechanics liens from subcontracts or sub-subcontractors and suppliers for the construction 
period covered by the previous application 
 

1. Submit partial waivers on each item for the amount requested, prior to deduction 
for retainage, on each item. 

2. When an application shows completion of an item, submit final or full waivers. 
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3. The Owner reserves the right to designate which entities involved in the Work 
must submit waivers. 

 
G. Initial Application for Payment:  Administrative actions and submittals that must precede or 

coincide with submittal of the first Application for Payment include the following: 
1. List of subcontractors. 
2. List of principal suppliers and fabricators. 
3. Schedule of Values. 
4. Contractor's Construction Schedule (preliminary if not final). 
5. Submittal Schedule 
6. Certificates of insurance and insurance policies. 

 
H. Application for Payment at Substantial Completion: Following issuance of the Certificate of 

Substantial Completion, submit an Application for Payment; this application shall reflect any 
Certificates of Partial Substantial Completion issued previously for Owner occupancy of 
designated portions of the Work. 
 

I. Administrative actions and submittals that shall proceed or coincide with this application 
include: 
        Occupancy permits and similar approvals. 

1. Warranties (guarantees) and maintenance agreements. 
2. Test/adjust/balance records. 
3. Maintenance instructions. 
4. Meter readings. 
5. Start-up performance reports. 
6. Change-over information related to owner's occupancy, use operation and 

maintenance. 
7. Final cleaning. 
8. Application for reduction of retainage, and consent of surety. 
9. Advice on shifting insurance coverages. 
10. Final progress photographs. 
11. List of incomplete work, recognized as exceptions to Architect's Certificate of 

Substantial Completion. 
 
J. Final Payment Application:  Administrative actions and submittals which must precede or 

coincide with submittal of the final payment Application for Payment include the following: 
 

1. Completion of Project closeout requirements. 
2. Completion of items specified for completion. 
3. Assurance that Work not complete and accepted will be completed without 

undue delay. 
4. Transmittal of required Project construction records to Owner. 
5. Removal of temporary facilities and services. 
6. Removal of surplus materials, rubbish and similar elements. 

 
PART 2 - PRODUCTS (Not Applicable) 
 
PART 3 - EXECUTION (Not Applicable) 
 
END OF SECTION 01027. 
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SECTION 01040 - PROJECT COORDINATION 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 
      A. Drawings and general provisions of Contract, including General and Supplementary 

Conditions and other Division-1 Specification Sections, apply to this Section. 
 
1.2 SUMMARY 
 
      A. This Section specifies administrative and supervisory requirements necessary for Project 

coordination including, but not necessarily limited to: 
 
     Coordination. 
  Administrative and supervisory personnel. 
  Protection of Work and Property 
  General installation provisions. 
  Cleaning and protection. 
 
      B. Progress meetings: Hold regular weekly coordination meetings at a time convenient to all 

parties involved.  Resolve coordination problems, distribute minutes to those in 
attendance and those affected by decisions resulting from the meetings. 

 
1.3 COORDINATION 
 
      A. Coordination:  Coordinate construction activities included under various Sections of these 

Specifications to assure efficient and orderly installation of each part of the Work.  
Coordinate construction operations included under different Sections of the Specifications 
that are dependent upon each other for proper installation, connection, and operation. 

 
1. Where installation of one part of the Work is dependent on installation of other 

components, either before or after its own installation, schedule construction 
activities in the sequence required to obtain the best results. 

 
2. Where availability of space is limited, coordinate installation of different 

components to assure maximum accessibility for required maintenance, service 
and repair. 

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

 
4. Where necessary, prepare memoranda for distribution to each party involved 

outlining special procedures required for coordination.  Include such items as 
required notices, reports, and attendance at meetings. 

 
 B. Administrative Procedures:  Coordinate scheduling and timing of required administrative 

procedures with other construction activities to avoid conflicts and ensure orderly progress of 
the Work.  Such administrative activities include, but are not limited to, the following: 

  Preparation of schedules. 
       Installation and removal of temporary facilities. 
  Delivery and processing of submittals. 
  Progress meetings. 
  Project Close-out activities. 
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1.4 PROTECTION OF WORK AND PROPERTY 
 
 A. The services of a watchman is not a Contract requirement, however, it is the 

responsibility of the Contractor to protect all new and existing construction work and 
materials from damage or theft for the duration of the Contract.  The Contractor shall 
provide watchman services as he deems necessary for such protection. 

 
 B. Openings in exterior walls and roof shall be enclosed to prevent unauthorized entry.  

Enclosed access openings shall be provided with operating hardware and shall be locked 
during non-working hours. 

 
 C. The Contractor shall protect all existing construction from damage, including the existing 

building, adjoining building, streets, sidewalks, curbs, fire hydrants, utility poles, existing 
site improvements, and other property and equipment on or adjacent to the project site.  
The Contractor shall repair any damage to such items to the satisfaction of the Architect, 
without cost to the Owner. 

 
 D. The Contractor shall provide all temporary protection required to protect all persons from 

injury within the area of the operations of the Contract for the duration of the Contract. 
 
 E. The Contractor shall provide all temporary construction and safeguards including 

planking, runways, bridges, fences, guard rails, barricades, lights and warning signs, 
necessary for the protection of the site improvements, existing building, adjacent 
property, the workmen, occupants of the existing building, and the public, and as required 
by local authorities. 

 
 F. The Contractor shall provide protection against rain, wind, snow, frost, and heat, to 

protect the interior of the existing building, and all new work and materials, from damage 
for the duration of the Contract, and to allow the work to proceed without interruption.  
The Contractor shall repair any damage to such items to the satisfaction of the Architect, 
without cost to the Owner. 

 
 G. The Contractor shall construct and maintain all necessary temporary drainage facilities 

and perform all pumping necessary to keep excavations, floors, pits and trenches free of 
water from any source for the duration of the Contract.  Water removal shall be 
accomplished by such methods which will not damage adjacent property, any item of 
permanent site improvements, or the existing building. 

 
 H. Maintain the sidewalk fronting the premises free of construction debris, ice, and snow, at 

all times. 
 

I. Conduct all building operations in accordance with "Good Practice Requirements for 
Building Construction Operations" of the National Fire Protection Association. 

 
1.5 SUBMITTALS 
 

A. Coordination Drawings:  Prepare and submit coordination Drawings where close and careful 
coordination is required for installation of products and materials fabricated off-site by separate 
entities, and where limited space availability necessitates maximum utilization of space for 
efficient installation of different components. 

 
B. Show the interrelationship of components shown on separate Shop Drawings. 

 
C. Indicate required installation sequences. 
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D. Comply with requirements contained in Section "Submittals." 
 

E. Refer to Division-15 Section "Mechanical Requirements," and Division-16 Section "Electrical    
Requirements" for specific coordination Drawing requirements for mechanical and electrical 
installations. 

 
F. Staff Names:  Within 15 days of Notice to Proceed, submit a list of the Contractor's principal staff 

assignments, including the Superintendent and other personnel in attendance at the site; identify 
individuals, their duties and responsibilities; list their addresses and telephone numbers. 

 
G. Post copies of the list in the Project meeting room, the temporary field office, and each temporary 

telephone. 
 
PART 2 - PRODUCTS (Not Applicable). 
 
PART 3 - EXECUTION 
 
3.1 GENERAL INSTALLATION PROVISIONS 
 
      A. Inspection of Conditions:  Require the Installer of each major component to inspect both 

the substrate and conditions under which Work is to be performed.  Do not proceed until 
unsatisfactory conditions have been corrected in an acceptable manner. 

 
      B. Manufacturer's Instructions:  Comply with manufacturer's installation instructions and 

recommendations, to the extent that those instructions and recommendations are more 
explicit or stringent than requirements contained in Contract Documents. 

 
   C. Inspect materials or equipment immediately upon delivery and again prior to installation.  

Reject damaged and defective items. 
 

 D. Provide attachment and connection devices and methods necessary for securing Work.  
Secure Work true to line and level.  Allow for expansion and building movement. 

 
  E. Visual Effects:  Provide uniform joint widths in exposed Work.  Arrange joints in 

exposed Work to obtain the best visual effect.  Refer questionable choices to the 
Architect for final decision. 

 
 F. Recheck measurements and dimensions, before starting each installation. 

 
   G. Install each component during weather conditions and Project status that will ensure the 

best possible results.  Isolate each part of the completed construction from incompatible 
material as necessary to prevent deterioration. 

 
 H. Coordinate temporary enclosures with required inspections and tests, to minimize the 

necessity of uncovering completed construction for that purpose. 
 

I. Mounting Heights:  Where mounting heights are not indicated, install individual 
components at standard mounting heights recognized within the industry for the 
particular application indicated.  Refer questionable mounting height decisions to the 
Architect for final decision. 
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3.2   CLEANING AND PROTECTION 
 

 A. During handling and installation, clean and protect construction in progress and adjoining 
materials in place.  Apply protective covering where required to ensure protection from 
damage or deterioration at Substantial Completion. 

 
      B. Clean and maintain completed construction as frequently as necessary through the 

remainder of the construction period.  Adjust and lubricate operable components to 
ensure operability without damaging effects. 

 
      C. Limiting Exposures:  Supervise construction activities to ensure that no part of the 

construction completed or in progress, is subject to harmful, dangerous, damaging, or 
otherwise deleterious exposure during the construction period.  

 
END OF SECTION 01040 
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SECTION 01300 - SUBMITTALS 
  
1.0 PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

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

 
1.2 SUMMARY 
 

 A. This Section specifies administrative and procedural requirements for submittals required 
for performance of the Work, including; 

 
1. Contractor's construction schedule. 
2. Submittal schedule. 
3. Daily construction reports. 
4. Shop Drawings. 
5. Product Data. 
6. Samples. 

 
 B. Administrative Submittals:  Refer to other Division-1 Sections and other Contract 

Documents for requirements for administrative submittals.  Such submittals include, but 
are not limited to: 

 
1. Permits. 
2. Applications for payment. 
3. Performance and payment bonds. 
4. Insurance certificates. 
5. List of Subcontractors. 

 
 C. The Schedule of Values submittal is included in Section "Applications for Payment." 
 
 D. Inspection and test reports are included in Section "Quality Control Services." 
 
1.3 SUBMITTAL PROCEDURES 
 
 A. Coordination:  Coordinate preparation and processing of submittals with performance of 

construction activities.  Transmit each submittal sufficiently in advance of performance of 
related construction activities to avoid delay. 

 
1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 

submittals and related activities that require sequential activity. 
2. Coordinate transmittal of different types of submittals for related elements of the 

Work so processing will not be delayed by the need to review submittals 
concurrently for coordination. 

3. The Architect reserves the right to withhold action on a submittal requiring 
coordination with other submittals until related submittals are received. 

  
 B. Processing:  Allow sufficient review time so that installation will not be delayed as a result 

of the time required to process submittals, including time for resubmittals. 
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1. Allow three weeks for initial review.  Allow additional time if processing must be 
delayed to permit coordination with subsequent submittals.  The Architect will 
promptly advise the Contractor when a submittal being processed must be delayed 
for coordination. 

2. If an intermediate submittal is necessary, process the same as the initial          
submittal. 

3. Allow two weeks for reprocessing each submittal. 
4. No extension of Contract Time will be authorized because of failure to transmit 

submittals to the Architect sufficiently in advance of the Work to permit 
processing. 

 
 C. Submittal Preparation:  Place a permanent label or title block on each submittal for 

identification.  Indicate the name of the entity that prepared each submittal on the label or 
title block. 

 
1. Include the following information on the label for processing and recording action 

taken. 
a) Project name. 
b) Date. 
c) Name and address of Architect. 
d) Name and address of Contractor. 
e) Name and address of subcontractor. 
f) Name and address of supplier. 
g) Name of manufacturer. 
h) Number and title of appropriate Specification Section. 
i) Drawing number and detail references, as appropriate. 

  
 D. Submittal Transmittal:  Package each submittal appropriately for transmittal and 

handling.  Transmit each submittal from Contractor to Architect using a transmittal form.  
Submittals received from sources other than the Contractor will be returned without 
action. 

 
1.4 CONTRACTOR'S CONSTRUCTION SCHEDULE 
 
 A. Bar-Chart Schedule:  Prepare a fully developed, horizontal bar- chart type Contractor's 

construction schedule.  Submit within 30 days of the date established for "Commencement 
of the Work". 

 
1. Provide a separate time bar for each significant construction activity.  Provide a 

continuous vertical line to identify the first working day of each week.  Use the 
same breakdown of units of the Work as indicated in the "Schedule of Values". 

2. Within each time bar indicate estimated completion percentage in 10 percent 
increments.  As Work progresses, place a contrasting mark in each bar to indicate 
Actual Completion. 

3. Prepare the schedule on a sheet, or series of sheets, of stable transparency, or other 
reproducible media, of sufficient width to show data for the entire construction 
period. 

4. Secure time commitments for performing critical elements of the Work from 
parties involved.  Coordinate each element on the schedule with other construction 
activities; include minor elements involved in the sequence of the Work.  Show 
each activity in proper sequence.  Indicate graphically sequences necessary for 
completion of related portions of the Work. 
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5. Coordinate the Contractor's construction schedule with the schedule of values, list 
of subcontracts, submittal schedule, progress reports, payment requests and other 
schedules. 

6. Indicate completion in advance of the date established for Substantial Completion.  
Indicate Substantial Completion on the schedule to allow time for the Architect's 
procedures necessary for certification of Substantial Completion. 

 
 B. Phasing:  Provide notations on the schedule to show how the sequence of the Work is 

affected by requirements for phased completion to permit Work by separate Contractors 
and partial occupancy by the Owner prior to Substantial Completion. 

 
 C. Work Stages:  Indicate important stages of construction for each major portion of the 

Work, including testing and installation. 
 
 D. Area Separations:  Provide a separate time bar to identify each major construction area for 

each major portion of the Work.  Indicate where each element in an area must be 
sequenced or integrated with other activities. 

 
 E. Distribution:  Following response to the initial submittal, print and distribute copies to the 

Architect, Owner, subcontractors, and other parties required to comply with scheduled 
dates.  Post copies in the Project meeting room and temporary field office. 

 
 F. Schedule Updating:  Revise the schedule after each meeting or activity, where revisions 

have been recognized or made.  Issue the updated schedule concurrently with report of 
each meeting. 

 
1.5 SUBMITTAL SCHEDULE 
 
      A. After development and acceptance of the Contractor's construction schedule, prepare a 

complete schedule of submittals.  Submit the schedule within 10 days of the date required 
for establishment of the Contractor's construction schedule. 

 
1. Prepare the schedule in chronological order; include submittals required during the 

first 90 days of construction.  Provide the following information: 
         

a) Scheduled date for the first submittal. 
b) Related Section number. 
c) Submittal category. 
d) Name of subcontractor. 
e) Description of the part of the Work covered. 
f) Scheduled date for resubmittal 
g) Scheduled date the Architect's final release or approval. 

 
 B. Distribution:  Following response to initial submittal, print and distribute copies to the 

 Architect, Owner, subcontractors, and other parties required to comply with submittal 
 dates indicated.  Post copies in the Project meeting room and field office. 

 
1. When revisions are made, distribute to the same parties and post in the same 

locations.  Delete parties from distribution when they have completed their 
assigned portion of the Work and are no longer involved in construction activities. 

 
      C. Schedule Updating:  Revise the schedule after each meeting or activity, where revisions 

have been recognized or made.  Issue the updated schedule concurrently with report of 
each meeting. 
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1.6 DAILY CONSTRUCTION REPORTS 
 

 A. Prepare a daily construction report, recording the following information concerning 
 events at the site; and submit duplicate copies to the Architect at weekly intervals: 

 
1. List of subcontractors at the site. 
2. Approximate count of personnel at the site. 
3. High and low temperatures, general weather conditions. 
4. Accidents and unusual events. 
5. Meetings and significant decisions. 
6. Stoppages, delays, shortages, losses. 
7. Meter readings and similar recordings. 
8. Emergency procedures. 
9. Orders and requests of governing authorities. 
10. Change Orders received, implemented. 
11. Services connected, disconnected. 
12. Equipment or system tests and start-ups. 
13. Partial Completions, occupancies. 
14. Substantial Completions authorized. 

 
1.7 SHOP DRAWINGS 
 
      A. Submit newly prepared information, drawn to accurate scale.  Highlight, encircle, or 

otherwise indicate deviations from the Contract Documents.  Do not reproduce Contract 
Documents or copy standard information as the basis of Shop Drawings.  Standard 
information prepared without specific reference to the Project is not considered Shop 
Drawings. 

 
      B. Shop Drawings include fabrication and installation drawings, setting diagrams, schedules, 

patterns, templates and similar drawings.  Include the following information: 
 

1. Dimensions. 
2. Identification of products and materials included. 
3. Compliance with specified standards. 
4. Notation of coordination requirements. 
5. Notation of dimensions established by field measurement. 
6. Sheet Size:  Except for templates, patterns and similar full- size Drawings, 

Submit Shop Drawings on sheets at least 8-1/2" x 11" but no larger than 36" x   
48". 

7. Submittal:  Submit one digital copy, either emailed or on a flash drive, for the 
Architect's review.  

 
       C. Coordination drawings are a special type of Shop Drawing that show the relationship and 

integration of different construction elements that require careful coordination during 
fabrication or installation to fit in the space provided or function as intended. 

 
1. Preparation of coordination Drawings is specified in section "Project 

Coordination" and may include components previously shown in detail on Shop 
Drawings or Product Data. 
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2. Submit coordination Drawings for integration of different construction elements.  
Show sequences and relationships of separate components to avoid conflicts in use 
of space. 

 
 

1.8 PRODUCT DATA 
 

A. Collect Product Data into a single submittal for each element of construction or system.  
Product Data includes printed information such as manufacturer's installation 
instructions, catalog cuts, standard color charts, roughing-in diagrams and templates, 
standard wiring diagrams and performance curves.  Where Product Data must be 
specially prepared because standard printed data is not suitable for use, submit as "Shop 
Drawings." 

 
B. Mark each copy to show applicable choices and options.  Where printed Product Data 

includes information on several products, some of which are not required, mark copies to 
indicate the applicable information.  Include the following information: 

1. Manufacturer's printed recommendations. 
2. Compliance with recognized trade association standards. 
3. Compliance with recognized testing agency standards. 
4. Application of testing agency labels and seals. 
5. Notation of dimensions verified by field measurement. 
6. Notation of coordination requirements. 

 
C. Do not submit Product Data until compliance with requirements of the Contract 

Documents have been confirmed. 
 

D. Submittals:  Submit 3 copies of each required submittal; submit 4 copies where required 
for maintenance manuals. The Architect will retain one, and will return the other marked 
with action taken and corrections or modifications required. 

 
E. Distribution:  Furnish copies of final submittal to installers, subcontractors, suppliers, 

manufacturers, fabricators, and others required for performance of construction activities.  
Show distribution on transmittal forms. 

1. Do not proceed with installation until an applicable copy of Product Data 
applicable is in the installer's possession. 

2. Do not permit use of unmarked copies of Product Data in connection with 
construction. 

1.9 SAMPLES 
 

A. Submit full-size, fully fabricated Samples cured and finished as specified and physically 
identical with the material or product proposed.  Samples include partial sections of 
manufactured or fabricated components, cuts or containers of materials, color range sets, and 
swatches showing color, texture and pattern. 

 
B. Mount, display, or package Samples in the manner specified to facilitate review of qualities 

indicated.  Prepare Samples to match the Architect's Sample.  Include the following: 
1. Generic description of the Sample. 
2. Sample source. 
3. Product name or name of manufacturer. 
4. Compliance with recognized standards. 
5. Availability and delivery time. 
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C. Where variation in color, pattern, texture or other characteristics are Submit Samples for 
review of kind, color, pattern, and texture, for a final check of these characteristics with other 
elements, and for a comparison of these characteristics between the final submittal and the 
actual component as delivered and installed. 
 

1. Inherent in the material or product represented, submit multiple units (not less 
than 3), that show approximate limits of the variations. 

2. Refer to other Sections for Samples to be returned to the Contractor for 
incorporation in the Work.  Such Samples must be undamaged at time of use. On 
the transmittal, indicate special requests regarding disposition of Sample 
submittals.  

 
D. Maintain sets of Samples, as returned, at the Project site, for quality comparisons throughout 

the course of construction. 
 

1. Unless noncompliance with Contract Document provisions is observed, the 
submittal may serve as the final submittal. 

2. Sample sets may be used to obtain final acceptance of the construction associated 
with each set. 

 
1.10  ARCHITECT'S ACTION 

 
  A. Except for submittals for record, information or similar purposes, where action   

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

    B. Action Stamp:  The Architect will stamp each submittal with a uniform, self-
 explanatory action stamp.  The stamp will be appropriately marked, as follows, to 
 indicate the action taken: 

 
1. Approved:  Where submittals are marked "Approved", that part of the Work 

covered by the submittal may proceed provided it complies with requirements of 
the Contract Documents; final acceptance will depend upon that compliance. 

2. Approved as Corrected:  When submittal are marked "Approved as Corrected", 
that part of 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 acceptance will depend on that compliance.   

3. Revise and Resubmit:    When submittal is marked "Revise and Resubmit", do 
not proceed with that part of the Work covered by the submittal, including 
purchasing, fabrication, delivery, or other activity.  Revise or prepare a new 
submittal in accordance with the notations; resubmit without delay.  Repeat if 
necessary to obtain a different action mark. 

4. Rejected:  When submittal is marked "Rejected", do not proceed with that part of 
the Work covered by the submittal, including fabrication, delivery, or other 
activity.  Prepare a new submittal in accordance with the Contract Documents 
and submit without delay.  

5. 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". 

 
2.0 PART 2 - PRODUCTS (Not Applicable). 
3.0  PART 3 - EXECUTION (Not Applicable). 
END OF SECTION 01300 
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SECTION 01331 – WEATHER TABLE 

PART 1 - GENERAL 

1.1 INFORMATION AND DATA 

A. Information and data furnished or referred to in the weather table is furnished for the 
Contractor’s information. 

1.2 CONTRACT TIME LIMITS 

A. The contract time limits include weather conditions that are shown in the table listed herein. 

1.3 TIME EXTENSIONS FOR UNUSUALLY SEVERE WEATHER 

This provision specifies the procedure for the determination of time extensions for unusually 
severe weather affecting exterior work in accordance with the Contract.  The following listing 
defines the monthly anticipated adverse weather for the contract period and is based on NOAA 
data for the geographic location of the project. 

 
MONTHLY ANTICIPATED ADVERSE WEATHER CALENDAR DAYS 

Pensacola, Florida 
 

  
JAN FEB MAR APR MAY JUN JUL AUG SEPT OCT NOV DEC 
5 6 6 4 5 7 8 8 6 5 4 5 
            

 This listing of anticipated adverse weather will constitute the base line monthly weather time 
evaluations.  Throughout the contract each month, actual adverse weather days will be recorded 
on a calendar basis (including weekends and holidays) and compared to the monthly anticipated 
adverse weather in this listing.  The term “actual adverse weather days” shall include days 
impacted by actual adverse weather.  The number of actual adverse weather days affecting 
exterior work shall be calculated chronologically from the first to the last day in each month.  
Adverse weather days must prevent work for 50 % or more of the contractor’s work day and 
delay work critical to the timely completion of the project.  If the number of actual adverse 
weather days exceeds the number of days anticipated in the above listing, then the Architect 
will determine the time extension for the Contractor.  The Architect will convert any qualifying 
delays to the calendar days and issue a modification in accordance with the contract. 

1.4 TIME EXTENSIONS  

A. Time extensions for weather may be granted for adverse weather in excess of normal that 
impact ongoing activities on the site that have an effect on activities that must be completed in a 
required sequence for completion of project within the specified performance period.  These 
would be generally labeled as Critical Path Activities when that type of schedule is used. 
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B. Any request for a time extension for weather must include: 

1. Weather data from National Weather Services. 
2. Daily report showing the impact on ongoing activities. 
3. Relation of those activities to completion of the project. 

C. Request for time extensions as indicated above must be made within 30 days of the period of 
excessive weather.  No time extensions will be granted for weather if not requested within 30 
days as indicated above. 

D. With each pay application, the Contractor shall provide a letter on the Contractor’s letterhead to 
the Architect indicating the number of weather days and of days impacted due to the weather.  If 
no weather days occurred, the contractor shall indicate 0 (zero) days. 

END OF SECTION 01331 
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SECTION 01400 - QUALITY CONTROL SERVICES 
 
 
1.0  PART 1 - GENERAL 
 
1.1  RELATED DOCUMENTS 
 

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

 
1.2  SUMMARY 
 

A. This Section specifies administrative and procedural requirements for quality control 
services. 

B. Quality control services include inspections and tests and related actions including 
reports, performed by independent agencies, governing authorities, and the Contractor.  
They do not include Contract enforcement activities performed by the Architect. 

C. Inspection and testing services are required to verify compliance with requirements 
specified or indicated.  These services do not relieve the Contractor of responsibility for 
compliance with Contract Document requirements.  

D. Requirements of this Section relate to customized fabrication and installation procedures, 
not production of standard products. 
 

1. Specific quality control requirements for individual construction activities are 
specified in the Section that specifies those activities. Those requirements, 
including inspections and tests cover production of standard products as well as 
customized fabrication and installation procedures. 

2. Inspections, tests and related actions specified are not intended to limit the 
Contractor's quality control procedures that facilitate compliance with Contract 
Documents requirements. 

3. Requirements for the Contractor to provide quality control services required by 
the Architect, Owner, or authorities having jurisdiction are not limited by 
provisions of this Section. 

 
1.3 RESPONSIBILITIES: 
 

A. Contractor's Responsibilities:  The Contractor shall provide inspections, tests and similar 
quality control services, specified in individual Specification Sections and required by 
governing authorities, except where they are specifically indicated to be the Owner's 
responsibility, or are provided by another identified entity; these services include those 
specified to be performed by an independent agency and not by the Contractor.  Costs for 
these services shall be included in the Contract Sum. 

 
1. The Contractor shall employ and pay an independent agency to perform specified 

quality control services. The Contractor is to engage and pay for the services of an 
independent agency  to perform the following inspections and tests: 

   
   Soil Compaction Testing     
              Concrete Testing 

 
B. Where the Owner has engaged a testing agency or other entity for testing and inspection of 

a part of the Work, and the Contractor is also required to engage an entity for the same or 
related element, the Contractor shall not employ the entity engaged by the Owner, unless 
otherwise agreed in writing with the owner.    
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C. Associated Services:  The Contractor shall cooperate with agencies performing required 

inspections, tests and similar services and provide reasonable auxiliary services as 
requested.  Notify the agency sufficiently in advance of operations to permit the 
assignment of personnel.  Auxiliary services required include but are not limited to:  

 
1. Providing access to the Work and furnishing incidental labor and facilities 

necessary to facilitate inspections and tests. 
 

2. Providing the agency with a preliminary design mix proposed for use for 
materials mixes that required control by the testing agency.  

 
D. Duties of the Testing Agency: The independent testing agency engaged to perform 

inspections, sampling and testing of materials and construction specified in individual 
specifications Sections shall cooperate with the Architect and Contractor in performance of 
its duties, and shall provide qualified personnel to perform required inspections and tests. 

 
1. The agency shall notify the Architect and Contractor promptly of 

irregularities or deficiencies observed on the Work during performance of 
its services. 

 
2. The agency is not authorized to release, revoke, alter or enlarge 

requirements of the Contract Documents, or approve or accept any portion 
of the Work. 

 
3. The agency shall not perform any duties of the Contractor.  

 
A. Coordination:  The Contractor and each agency engaged to perform inspections, tests and 

similar services for the project shall coordinate the sequence of their activities so as to 
accommodate required services with a minimum of delay in the progress of the work.  In 
addition, the Contractor and each independent testing agency shall coordinate their work 
so as to avoid the necessity of removing and replacing work to accommodate inspections 
and tests.  

 
B. The Contractor is responsible for scheduling times for inspections, tests, taking of 

samples and similar activities. 
 

C. Schedule of Inspections and Tests:  Submit a schedule of inspections, tests and similar 
services required by the Contract Documents within 45 days of the date of the Notice to 
Proceed. 
 

1.4 SUBMITTALS 
 

A. General:  The independent testing agency shall submit a certified written report of each 
inspection, test or similar service, directly to the Architect and owner, in duplicate, unless the 
Contractor is responsible for the service.  If the Contractor is responsible for the service, 
Submit a certified written report of each inspection, test or similar service through the 
Contractor, in duplicate.  Submit additional copies of each written report directly to the 
governing authority, when the authority so directs. 

 
 

 1.  Report Data: Written reports of each inspection, test or similar service shall 
include, but not be limited to the following:   
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  Date of Issue 
            Project title and number 
  Name, address and telephone number of testing agency 
    Dates and locations of samples and tests or inspections 
          Names of individuals making the inspection or test 
            Designation of the Work and test method 
  Identification of product and Specification Section 
  Complete inspection or test data 
  Test results and an interpretation of test results 
  Ambient conditions at the time of sample-taking and testing 

           Comments or professional opinion as to whether inspected or tested Work 
complies with Contract Documents requirements.     

  Name and signature of laboratory inspector 
  Recommendations on retesting  

       
1.5 QUALITY ASSURANCE 
 

A. Qualifications for Service Agencies:  Engage inspection and testing services agencies, 
including independent testing laboratories, which are prequalified as complying with 
"Recommended Requirements for Independent Laboratory Qualification" by the American 
Council of Independent Laboratories, and which specialize in the types of inspections and 
tests to be performed. 

 
         1. Each independent inspection and testing agency engaged on the Project shall be 

authorized by authorities having jurisdiction to operate in the State in which the 
Project is located.      

 
2.0  PART 2 - PRODUCTS  (Not Applicable). 
 
3.0 PART 3 - EXECUTION 
 
3.1  REPAIR AND PROTECTION 
 

A. General:  Upon completion of inspection, testing, sample-taking and similar services, repair 
damaged construction and restore substrates and finishes to eliminate deficiencies, including 
deficiencies in visual qualities of exposed finishes.  Comply with Contract Document 
requirements for "Cutting and Patching".  

 
B. Protect construction exposed by or for quality control service activities, and protect repaired 

construction. 
 

C.   Repair and protection is the Contractor's responsibility, regardless of the assignment of  
       responsibility for inspection, testing or similar services.       

 
END OF SECTION 01400 
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SECTION 01500 - TEMPORARY FACILITIES 
 
1.0 PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

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

  
1.2 SUMMARY 
 

A. This Section specifies requirements for temporary services and facilities, including utilities, 
construction and support facilities, security and protection. 

 
B. Temporary utilities required include but are not limited to: 

 
       Water service and distribution. 
       Temporary electric power and light. 
       Telephone service. 
       Storm and sanitary sewer. 
 

C. Temporary construction and support facilities required include but are not limited to: 
 
       Temporary heat. 
       Field offices and storage sheds. 
       Sanitary facilities, including drinking water. 
       Dewatering facilities and drains. 
       Temporary enclosures. 
       Hoists.  
       Temporary Project identification signs and bulletin boards. 
       Waste disposal services. 
       Rodent and pest control. 
       Construction aids and miscellaneous services and facilities. 
 

D. Security and protection facilities required include but are not limited to: 
 
      Temporary fire protection. 
  Barricades, warning signs, lights. 
  Environmental protection. 
 

Contractor to maintain a security program for the building and materials for the duration of the 
project. 

  
1.3 SUBMITTALS 
 

A. Temporary Utilities:  Submit reports of tests, inspections, meter readings and similar procedures 
performed on temporary utilities. 

 
B. Implementation and Termination Schedule:  Submit a schedule indicating implementation and 
 termination of each temporary utility within 15 days of the date established for commencement of  
 the Work. 
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1.4 QUALITY ASSURANCE 
 

A. Regulations:  Comply with industry standards and applicable laws and regulations if authorities 
having jurisdiction, including but not limited to: 

 
       Building Code requirements. 
       Health and safety regulations. 
       Utility company regulations. 
       Police, Fire Department and Rescue Squad rules. 
       Environmental protection regulations. 
 

B. Standards:  Comply with NFPA Code 241, "Building Construction and Demolition Operations", 
ANSI-A10 Series standards for "Safety Requirements for Construction and Demolition", and           
NECA Electrical Design Library "Temporary Electrical Facilities." 

 
     1. Refer to "Guidelines for Bid Conditions for Temporary Job Utilities and Services", 

prepared jointly by AGC and ASC, for industry recommendations. 
 

     2. Electrical Service:  Comply with NEMA, NECA and UL standards and regulations for 
temporary electric service.  Install service in compliance with National Electric Code 
(NFPA 70). 

 
C. Inspections:  Arrange for authorities having jurisdiction to inspect and test each temporary utility 

before use.  Obtain required certifications and permits. 
 
1.5 PROJECT CONDITIONS 
 

A. Temporary Utilities:  Prepare a schedule indicating dates for implementation and termination of 
each temporary utility.  At the earliest feasible time, when acceptable to the Owner, change over 
from use of temporary service to use of the permanent service. 

 
B. Conditions of Use:  Keep temporary services and facilities clean and neat in appearance.  Operate 

in a safe and efficient manner.  Take necessary fire prevention measures.  Do not overload 
facilities or permit them to interfere with progress.  Do not allow hazardous dangerous or 
unsanitary conditions, or public nuisances to develop or persist on the site. 

 
2.0 PART 2 - PRODUCTS 
 
2.1 MATERIALS 
 

A. General:  Provide new materials; if acceptable to the Architect, undamaged previously used 
materials in serviceable condition may be used.  Provide materials suitable for the use intended. 

 
B. Water:  Provide potable water approved by local health authorities. 

 
2.2 EQUIPMENT 
 

A. General:  Provide new equipment; if acceptable to the Architect, undamaged, previously used 
equipment in serviceable condition may be used.  Provide equipment suitable for use intended. 

 
B. Lamps and Light Fixtures:  Provide general service incandescent lamps of wattage required for 

adequate illumination.  Provide guard cages or tempered glass enclosures, where exposed to 
breakage.  Provide exterior fixtures were exposed to moisture. 
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C. Temporary Toilet Units:  Provide self-contained single-occupant toilet units of the chemical, 
aerated recirculation, or combustion type, properly vented and fully enclosed with a glass fiber 
reinforced polyester shell or similar nonabsorbent material. 

 
D. First Aid Supplies:  Comply with governing regulations. 

 
E. Fire Extinguishers:  Provide hand-carried, portable UL-rated, class "A" fire extinguishers for 

temporary offices and similar spaces.  In other locations provide hand-carried, portable, UL-
rated, class "ABC" dry chemical extinguishers, or a combination of extinguishers of NFPA 
recommended classes for the exposures. 

 
     1. Comply with NFPA 10 and 241 for classification, extinguishing agent and size required by 

location and class of fire exposure. 
   
3.0 PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. Use qualified personnel for installation of temporary facilities.  Locate facilities where they will 
serve the Project adequately and result in minimum interference with performance of the Work.  
Relocate and modify facilities as required. 

 
B. Provide each facility ready for use when needed to avoid delay.  Maintain and modify as required.  

Do not remove until facilities are no longer needed or are replaced by authorized use of 
completed permanent facilities. 

 
3.2 TEMPORARY CONSTRUCTION AND SUPPORT FACILITIES INSTALLATION 
 

A. Locate sanitary facilities and other temporary construction and support facilities for easy access. 
 

a. Maintain temporary construction and support facilities until near Substantial Completion.  
Remove prior to Substantial Completion.  Personnel remaining after Substantial 
Completion will be permitted to use permanent facilities, under conditions acceptable to 
the Owner. 

b. Toilets:  Install self-contained toilet units.  Shield toilets to ensure privacy.   
 

B. Temporary Field Office: Provide a temporary field trailer equipped with telephone 
communication.  Field office to have a desk with a set of construction documents present at all 
times for the contractor’s, subcontractors’, architect’s and owner’s use. Documents include 
drawings, specifications, change orders, architect’s supplementary instructions and approved shop 
drawings. 

1. The field trailer is to be sized adequate to accommodate weekly subcontractor 
coordination meetings, including a table and chairs for attendees. 

2. Post all applicable permits, licenses, notices and safety procedures required in a 
conspicuous location. 

 
C. Temporary Enclosures:  Provide temporary enclosure for protection of construction in progress 

and completed, from exposure, foul weather, other construction operations and similar activities. 
 

D. Where temporary wood or plywood enclosure exceeds 100 square feet in area, use UL-labeled 
fire-retardant treated material for framing and main sheathing. 

E. Project Identification Signs:  Engage an experienced sign painter to apply graphics.  Comply with 
details indicated.  Remove at the completion of the project. 
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F. Temporary Signs:  Prepare signs to provide directional information to construction personnel and 

visitors. 
 

G. Collection and Disposal of Waste:  Collect waste from construction areas and elsewhere daily.  
Comply with requirements of NFPA 241 for removal of combustible waste material and debris.  
Enforce requirements strictly.  Do not hold materials more than 7 days during normal weather or 
3 days when the temperature is expected to rise above 80 deg F (27 deg C).  Handle hazardous, 
dangerous, or unsanitary waste materials separately from other waste by containerizing properly.  
Dispose of material in a lawful manner. 

 
3.3 SECURITY AND PROTECTION FACILITIES INSTALLATION 
 

A. Except for use of permanent fire protection as soon as available, do not change over from use of 
temporary security and protection facilities to permanent facilities until Substantial Completion, 
or longer as requested by the Architect. 

 
B. Temporary Fire Protection:  Until fire protection needs are supplied by permanent facilities, 

install and maintain temporary fire protection facilities of the types needed to protect against 
reasonably predictable and controllable fire losses.  Comply with NFPA 10 "Standard for 
Portable Fire Extinguishers," and NFPA 241 "Standard for Safeguarding Construction, 
Alterations and Demolition Operations." 

 
  1.     Locate fire extinguishers where convenient and effective for their intended purpose.  

2. Store combustible materials in containers in fire-safe locations. 
3. Maintain unobstructed access to fire extinguishers, fire hydrants, temporary fire protection 

facilities, stairways and other access routes for fighting fires.  Prohibit smoking in 
hazardous fire exposure areas. 

4. Provide supervision of welding operations, combustion type temporary heating units, and 
similar sources of fire ignition. 

 
C. Barricades, Warning Signs and Lights:  Comply with standards and code requirements for 

erection of structurally adequate barricades.  Paint with appropriate colors, graphics and warning 
signs to inform personnel and the public of the hazard being protected against.  Where 
appropriate and needed provide lighting, including flashing red or amber lights. 

 
D. Termination and Removal:  Unless the Architect requests that it be maintained longer, remove 

each temporary facility when the need has ended, or when replaced by authorized use of a 
permanent facility, or no later than Substantial Completion.  Complete or, if necessary, restore 
permanent construction that may have been delayed because of interference with the temporary 
facility.  Repair damaged Work, clean exposed surfaces and replace construction that cannot be 
satisfactorily repaired. 

 
1. At Substantial Completion, clean and renovate permanent facilities that have been used 

during the construction period, including but not limited to: 
 

1. Replace air filters and clean inside of ductwork and housings. 
2. Replace significantly worn parts and parts that have been subject to 

unusual operating conditions. 
3. Replace lamps that are burned out or noticeably dimmed by substantial 

hours of use. 
 
END OF SECTION 01500 
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SECTION 01631 - PRODUCT SUBSTITUTIONS 
 
1.0 PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

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

 
1.2 SUMMARY 
 

A. Substitutions:  Requests for changes in products, materials, equipment, and methods of 
construction required by Contract Documents proposed by the Contractor after award of the 
Contract are considered requests for "substitutions."  

       
     The following are not considered substitutions: 

 
1. Substitutions requested by Bidders during the bidding period, and accepted in writing 

by the Architect, prior to award of Contract, are considered as included in the 
Contract Documents and are not subject to requirements specified in this Section for 
substitutions. 

 
2. Revisions to Contract Documents requested by the Owner or Architect. 

 
3. Specified options of products and construction methods included in Contract 

Documents. 
 

4. The Contractor's determination of and compliance with governing regulations and 
orders issued by governing authorities and approved by the architect and owner. 

 
1.4 SUBMITTALS 
 

A. Substitution Request Submittal:   
 

1. Submit 3 copies of each request for substitution for consideration.  Submit requests in 
the form and in accordance with procedures required for Change Order proposals. 

 
2. Identify the product, or the fabrication or installation method to be replaced in each 

request.  Include related Specification Section and Drawing numbers.  Provide 
complete documentation showing compliance with the requirements for substitutions, 
and the following information, as appropriate: 

 
B. Product Data, including Drawings and descriptions of products, fabrication and installation 

procedures. 
 

C. Samples, where applicable or requested. 
 

D. A detailed comparison of significant qualities of the proposed substitution with those of the 
Work specified.  Significant qualities may include elements such as size, weight, durability, 
performance and visual effect. 

E. Coordination information, including a list of changes or modifications needed to other parts 
of the Work and to construction performed by the Owner and separate Contractors, which 
will become necessary to accommodate the proposed substitution. 
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F. A statement indicating the substitution's effect on the Contractor's Construction Schedule 

compared to the schedule without approval of the substitution.  Indicate the effect of the 
proposed substitution on overall Contract Time. 

 
G. Cost information, including a proposal of the net change, if any in the Contract Sum. 

 
H. Certification by the Contractor that the substitution proposed is equal-to or better in every 

significant respect to that required by the Contract Documents, and that it will perform 
adequately in the publication indicated.  Include the Contractor's waiver of rights to 
additional payment or time, which may subsequently become necessary because of the 
failure of the substitution to perform adequately. 

 
2.0 PART 2 - PRODUCTS 
 
2.1 SUBSTITUTIONS 
 

A. Conditions:  The Contractor's substitution request will be received and considered by the 
Architect when one or more of the following conditions are satisfied, as determined by the 
Architect; otherwise requests will be returned without action except to record noncompliance 
with these requirements. 

 
      1.  Proposed changes are in keeping with the general intent of Contract Documents. 

 
      2.  The request is timely, fully documented and properly submitted. 

 
B. The Contractor's submittal and Architect's acceptance of Shop Drawings, Product Data or 

Samples that relate to construction Activities not complying with the Contract Documents 
does not constitute an acceptable or valid request for substitution, nor does it constitute 
approval. 

 
PART 3 - EXECUTION (Not Applicable) 
 
 
END OF SECTION 01631 
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SECTION 01700 - PROJECT CLOSEOUT 
 
1.0 PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

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

 
1.2 SUMMARY 
 

A. This Section specifies administrative and procedural requirements for project closeout, including 
but not limited to: 

 
     1. Inspection procedures.   
     2. Project record document submittal. 
     3. Operating and maintenance manual submittal. 
     4. Submittal of warranties. 
     5. Final cleaning. 

 
  B. Closeout requirements for specific construction activities are included in the appropriate 

Sections in Divisions-2 through -16. 
 
1.3 SUBSTANTIAL COMPLETION 
 

A. Prerequisites to Substantial Completion: Before requesting inspection for certification of 
Substantial Completion, complete and/or submit the following:   

 
1. In the Application for Payment that coincides with, or first follows, the date 

Substantial Completion is claimed, show 100 percent completion for the portion of 
the Work claimed as substantially complete.  Include supporting documentation for 
completion as indicated in these Contract Documents and a statement showing an 
accounting of changes to the Contract Sum. 

 
a. If 100 percent completion cannot be shown, include a list of incomplete 

items, the value of incomplete construction, and reasons the Work is not 
complete. 

 
2. Advise Owner of pending insurance change-over requirements. 

 
3. Submit specific warranties, workmanship bonds, maintenance agreements, final 

certifications and similar documents. 
 

4. Obtain and submit releases enabling the Owner unrestricted use of the Work and 
access to services and utilities; include occupancy permits, operating certificates and 
similar releases. 

 
5. Submit record drawings, maintenance manuals, final project photographs, damage or 

settlement survey, property survey, and similar final record information. 
 

6. Deliver tools, spare parts, extra stock, and similar items. 
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7. Make final change-over of permanent locks and transmit keys to the Owner.  Advise 
the Owner's personnel of change-over in security provisions. 
 

8. Complete start-up testing of systems, and instruction of the Owner's operating and 
maintenance personnel.  Discontinue or change over and remove temporary facilities 
from the site, along with construction tools, mock-ups, and similar elements. 

 
9. Complete final clean up requirements, including touch-up painting.  Touch-up and 

otherwise repair and restore marred exposed finishes. 
 

B. Inspection Procedures:  At the contractor's request, the Architect will either proceed with 
Inspection or advise the Contractor of unfilled requirements.  The Architect will prepare the 
Certificate of Substantial Completion following inspection, or advise the Contractor of 
construction that must be completed or corrected before the certificate will be issued.  Architect 
will repeat inspection when advised Work is Substantially Complete.  Results of completed 
inspection make-up initial "punch-list" for Final Acceptance. 

 
1.4 FINAL ACCEPTANCE 
 

A. Prerequisites to Final Acceptance:  Before requesting final inspection for certification of final 
acceptance and final payment, complete the following, listing exceptions in the request. 

 
     1. Submit the final payment request with releases and supporting documentation not 

previously submitted and accepted.  Include certificates of insurance for products and 
completed operations where required. 

 
     2. Submit an updated final statement, accounting for final additional changes to the Contract 

Sum. 
 

     3. Submit a certified copy of the Architect's final inspection list of items to be completed or 
corrected, stating that each item has been completed or otherwise resolved for acceptance, 
and the list has been endorsed and dated by the Architect. 

 
     4. Submit consent of surety to final payment. 

 
     5. Submit evidence of final, continuing insurance coverage complying with insurance 

requirements. 
 

B. On receiving Contractor's notice that Work is complete, including punch list items and excluding 
items delayed because of acceptable circumstances, the Architect will re-inspect the Work, and 
prepare a Certificate of Final Acceptance, or will advise Contractor of unfulfilled obligations.  If 
necessary, procedure will be repeated. 

 
1.5 RECORD DOCUMENT SUBMITTALS 
 

A. General:  Do not use record documents for construction purposes; protect from deterioration and 
loss in a secure, fire-resistive location; provide access to record documents for the Architect's 
reference during normal working hours. 

 
B.    Record Drawings:  Maintain a clean, undamaged set of  black line white - prints of Contract 

Drawings and Shop Drawings.  Mark the set to show the actual installation where the 
installation varies substantially from the Work as originally shown.  Mark whichever drawing is 
most capable of showing conditions fully and accurately; where Shop Drawings are used, record 
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a cross-reference at the corresponding location on the Contract Drawings.  Give particular 
attention to concealed elements that would be difficult to measure and record at a later date. 

 
1. Mark record sets with red erasable pencil; use other colors to distinguish between 

variations in separate categories of the Work. 
 

2. Mark new information that is important to the Owner, but was not shown on Contract 
Drawings or Shop Drawings. 

                                    
3. Note related Change Order numbers where applicable. 

 
4. Organize record drawing sheets into manageable sets, bind with durable paper cover 

sheets, and print suitable titles, dates and other identification on the cover of each set. 
   
    5.    Provide record drawings in PDF format. 
 

C. Record Specifications:  Maintain one complete copy of the Project Manual, including addenda, 
and one copy of other written construction documents such as Change Orders and modifications 
issued in printed form during construction.  Mark these documents to show substantial 
variations in actual Work performed in comparison with the text of the Specifications and 
modifications.  Give particular attention to substitutions, selection of options and similar 
information on elements that are concealed or cannot otherwise be readily discerned later by 
direct observation.  Note related record drawing information and Product Data. 

 
1. Upon completion of the Work, submit record Specifications to the Architect for the 

Owner's records. 
 

D. Record Product Data:  Maintain one copy of each Product Data submittal.  Mark these documents 
to show significant variations in actual Work performed in comparison with information 
submitted.      Include variations in products delivered to the site, and from the manufacturer's 
installation instructions and recommendations.  Give particular attention to concealed products 
and portions of the Work which cannot otherwise be readily discerned later by direct 
observation.  Note related Change Orders and mark-up of record drawings and Specifications. 

 
1. Upon completion of mark-up, submit complete set of record Product Data to the Architect 

for the Owner's records. 
 

E. Record Sample Submitted:  Immediately prior to the date or dates of Substantial Completion, the 
Contractor will meet at the site with the Architect and the Owner's personnel to determine 
which of the submitted Samples that have been maintained during progress of the Work are to 
be transmitted to the Owner for record purposes.  Comply with delivery to the Owner's Sample 
storage area. 

 
F. Maintenance Manuals:  Organize operating and maintenance data into suitable sets of manageable 

size.  Bind properly indexed data in individual heavy-duty 2-inch, 3-ring vinyl-covered binders, 
with   pocket folders for folded sheet information.  Mark appropriate identification on front and 
spine of each binder.  Include the following types of information: 

  Emergency instructions. 
   Spare parts list. 
   Copies of warranties. 
   Wiring diagrams. 

  Recommended "turn around" cycles. 
  Inspection procedures. 
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   Shop Drawings and Product Data. 
   Fixture lamping schedule. 
 
2.0  PART 2 - PRODUCTS  (Not Applicable) 
 
3.0 PART 3 - EXECUTION 
 
3.1 CLOSEOUT PROCEDURES: Provide a minimum or (3) three sets of closeout documents. 
 

A. Operating and Maintenance Instructions:  Arrange for each installer of equipment that requires 
regular maintenance to meet with the Owner's personnel to provide instruction in proper 
operation and maintenance.  If installers are not experienced in procedures, provide instruction 
by manufacturer's representatives.   Include a detailed review of the following items: 

 
   Maintenance manuals. 

  Record documents. 
   Spare parts and materials. 

  Tools. 
  Lubricants. 

   Fuels. 
  Identification systems. 

   Control sequences. 
  Hazards. 

   Cleaning. 
  Warranties and bonds. 

   Maintenance agreements and similar continuing commitments. 
 

B. As part of instruction for operating equipment, demonstrate the following procedures: 
   Start-up. 
   Shutdown. 
   Emergency operations. 
   Noise and vibration adjustments. 
   Safety procedures. 
   Economy and efficiency adjustments. 
   Effective energy utilization. 
 
3.2 FINAL CLEANING 
 

A. General:  General cleaning during construction is required by the General Conditions and 
included in Section "Temporary Facilities". 

 
B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each 

surface or unit to the condition expected in a normal, commercial building cleaning and 
maintenance program.  Comply with manufacturer's instructions. 

 
1. Complete the following cleaning operations before requesting inspection for Certification 

of Substantial Completion. 
 

a. Remove labels that are not permanent labels. 
b. Clean transparent materials, including mirrors and glass in doors and windows.  Remove 
glazing compound and other substances that are noticeable vision-obscuring materials. 
Replace chipped or broken glass and other damaged transparent materials. 
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c. Clean exposed exterior and interior hard-surfaced finishes to a dust-free condition, free 
of stains, films and similar foreign substances.  Restore reflective surfaces to their original 
reflective condition.  Leave concrete floors broom clean.  Vacuum carpeted surfaces. 

 
d. Wipe surfaces of mechanical and electrical equipment. Remove excess lubrication and 
other substances.  Clean plumbing fixtures to a sanitary condition.  Clean light fixtures and 
lamps. 

 
C. Pest Control:  Engage an experienced exterminator to make a final inspection, and rid the Project 

of rodents, insects and other pests. 
 

D. Removal of Protection:  Remove temporary protection and facilities installed for protection of the 
Work during construction. 

 
E. Compliance:  Comply with regulations of authorities having jurisdiction and safety standards for 

cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on the Owner's     
property.  Do not discharge volatile, harmful or dangerous materials into drainage systems.  
Remove waste materials from the site and dispose of in a lawful manner. 

 
Where extra materials of value remaining after completion of associated Work have become the 
Owner's property, arrange for disposition of these materials as directed. 

 
 
END OF SECTION 01700 
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SECTION 01740 - WARRANTIES AND BONDS 
 
1.0 PART 1 - GENERAL  
 
1.1 RELATED DOCUMENTS 
 
     A. Drawings and general provisions of Contract, including General and Supplementary 

Conditions and other Division-1 Specification Sections, apply to this Section. 
 
1.2 SUMMARY 
 

A. This Section specifies general administrative and procedural requirements for warranties and 
bonds required by the Contract Documents, including manufacturer’s standard warranties on 
products and special warranties. 

 
a. Contractor is to provide one year warranty for all the Work, established from the 

date of substantial completion. 
 

1. Refer to the General Conditions for terms of the Contractor's special 
warranty of workmanship and materials. 

 
2. Refer to each individual Section of the Specifications for specific 

warranties which require a longer warrantee period. 
 

B. Disclaimers and Limitations: Manufacturer's disclaimers and limitations on product 
warranties do not relieve the Contractor of the warranty on the Work that incorporates the 
products, nor does it relieve suppliers, manufacturers, and subcontractors required to 
countersign special warranties with the Contractor. 

 
1.3 DEFINITIONS 
 

A. Standard Product Warranties are preprinted written warranties published by individual 
manufacturers for particular products and are specifically endorsed by the manufacturer to 
the Owner. 

 
B. Special Warranties are written warranties required by or incorporated in the Contract 

Documents, either to extend time limits provided by standard warranties or to provide 
greater rights for the Owner. 

 
1.4 WARRANTY REQUIREMENTS 
 

A.   Related Damages and Losses:  When correcting warranted Work that has failed, remove 
 and replace other Work that has been damaged as a result of such failure or that must be 
 removed and replaced to provide access for correction of warranted Work. 

 
B. Reinstatement of Warranty:  When Work covered by a warranty has failed and been 

corrected by replacement or rebuilding; reinstate the warranty by written endorsement.  
The reinstated warranty shall be equal to the original warranty with an equitable 
adjustment for depreciation. 
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  C. Replacement Cost:  Upon determination that Work covered by a warranty has failed, 
replace or rebuild the Work to an acceptable condition complying with requirements of 
Contract Documents.  The Contractor is responsible for the cost of replacing or 
rebuilding defective Work regardless of whether the Owner has benefitted from use of 
the Work through a portion of its anticipated useful service life. 

 
     D. Owner's Recourse:  Written warranties made to the Owner are in addition to implied 

warranties, and shall not limit the duties, obligations, rights and remedies otherwise 
available under the law, nor shall warranty periods be interpreted as limitations on time in 
which the Owner can enforce such other duties, obligations, rights, or remedies. 

 
          E.  Rejection of Warranties:  The Owner reserves the right to reject warranties and to limit 

 selections to products with warranties not in conflict with requirements of the Contract 
 Documents. 

 
         The Owner reserves the right to refuse to accept Work for the Project where a special 

warranty, certification, or similar commitment is required on such Work or part of the 
Work, until evidence is presented that entities required to countersign such commitments 
are willing to do so. 

 
1.5 SUBMITTALS 
 

A.   Submit written warranties to the Architect prior to the date certified for Substantial Completion.  
If the Architect's Certificate of Substantial Completion designates a commencement date for 
warranties other than the date of Substantial Completion for the Work, or a designated portion of 
the Work, submit written warranties upon request of the Architect. 

 
         B.  Form of Submittal:  At Final Completion compile two copies of each required warranty and 

bond properly executed by the Contractor, or by the Contractor, subcontractor, supplier, or 
manufacturer.  Organize the warranty documents into an orderly sequence based on the table of 
contents of the Project Manual. 

 
PART 2 - PRODUCTS (not applicable). 
 
PART 3 - EXECUTION (not applicable). 
 
 
END OF SECTION 01740 
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02000 - SITEWORK 
 
EXCAVATION, FILL. AND PREPARATION OF SUBGRADE 
 
All work within the State right of way is to be in accordance with the latest standards of FDOT and all work 
within the County right of way is to be in accordance with the latest standards for Escambia County. 
 
1.0 SCOPE OF WORK 
 

1.1  Contractor shall furnish all labor, material, tools, equipment and services required to perform 
all the work in connection with construction of the new Parish Hall in Spanish Fort, Alabama, 
in strict conformance with and as required by the Contract Documents.  The project includes 
site grading, installation of drainage structures, asphalt paving, striping, curb and gutter and 
miscellaneous site work items. 

 
2.0 SITE INFORMATION 
 

2.1 Soil data can be found in the Geotechnical Engineering Testing, Inc. (GET) Report Project 
No. 19-211 included with this specification. 

 
3.0 EXCAVATION 
 

3.1  General. The term fill used hereinafter is defined as “unclassified excavation”. Excavation of 
every description, regardless of material encountered within the limits of the project, shall be 
performed to the lines and grades indicated or specified. Suitable excavated material shall be 
stockpiled or transported to and placed in fill areas within the limits of the work. (During 
construction, excavation and filling shall be performed in a manner and sequence that will 
provide drainage at all times.) 

 
3.2 Stockpiling. Generally, it will be necessary to stockpile excavated materials prior to final 

placement or disposal. Suitable materials shall be kept segregated from unsatisfactory 
materials.  All satisfactory material may be placed onsite at the west of the property.  All top 
soil shall be stockpiled for landscaping and future use.  The material shall be graded to a 
maximum 1% slope and grassed.  Coordinate area of material placement with Owner. 

 
3.3 Structures. Excavation for structures shall be made accurately to the lines, grades, and 

elevations shown or as directed. Trenches and foundation pits shall be of sufficient size to 
permit the placement and removal of forms for the full length and width of structure footings 
and foundations as shown. Excavation to the final grade level shall not be made until just 
before the concrete is to be placed. 

 
3.4 Temporary Excavations. Temporary excavation above the water table may proceed with 

vertical side slopes to depths of three (3) feet. Shoring will be required for vertical cuts to 
deeper depths. Large area excavations above the water table should have 2.5 to 1 (horizontal: 
vertical) side slopes or flatter as required for stability. Excavations deeper than the existing 
water surface shall require engineering design to address dewatering requirements and 
potential soil instabilities due to seepage pressures. 
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 3.5 Permanent Slopes. Permanent slopes should not be steeper than 3 horizontal to 1 vertical for 
fill materials and compacted in-situ soils unless otherwise recommended by the geotechnical 
engineer. Permanent slopes of 4 horizontal to 1 vertical may be required for loose in-situ 
soils. Erosion protection shall be provided for slopes above mean low water elevation. 
Erosion protection may include placement of topsoil, erosion control netting, grass sod, 
seeding, or geotextile/rip-rap. 

 
 3.6 Trenches. 
 

 3.6.1 General. 
 

 a. Perform all excavation of every description and of whatever substance 
encountered so that pipe can be laid to the alignment and depth shown on the 
drawings. 

 
 b. Brace and shore all trenches, where required, in accordance with the Safety 

and Health Regulations for Construction, Occupational Safety and Health 
Administration, Department of Labor. 

 
 c. Make all excavations by open cut unless otherwise specified or indicated on 

the drawings. 
 

 3.6.2 Width of Trenches. Excavate trenches sufficiently wide to allow proper 
installation of concrete, pipe, fittings, and other materials and not less than 12” 
clear of pipe and formwork on either side at any point. Do not widen trenches by 
scraping or loosening materials from the sides. Where supports, sheeting, and 
bracing are required, trench may be of extra width to permit the placing of the 
trench supporting material. 

 
 3.6.3 Trench Excavation in Earth. Earth excavation includes all excavation of whatever 

substance encountered. In locations where pipe is to be bedded in earth excavated 
trenches, fine grade the bottom of such trenches to allow firm bearing for the 
bottom of the pipe on undisturbed earth. Where any part of the trench has been 
excavated below the grade of the pipe, fill the part excavated below such grade 
with pipe bedding material and compact at the Contractor’s expense. 

 
4.0 BORROW MATERIAL 
 

4.1 Selection of Borrow Material. Borrow material shall be in accordance with these 
specifications. All borrow should be available on site. However, if additional borrow material 
is required; it shall be obtained from approved off-site sources by the Contractor. Service 
records of the source and analysis of the material by a reputable laboratory shall be submitted 
to the Engineer. 
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5.0 BACKFILL 
 

5.1 Backfill Around Structures 
 

5.1.1 General. Unless otherwise specified or indicated on the drawings, use suitable 
material for backfill, which was removed in the course of making the construction 
excavations. 

 
5.1.2 Material. Approved selected materials available from the excavations may be 

used for backfilling around structures. Obtain material needed in addition to that 
of construction excavations from approved sites or other approved deposits. 
Furnish all borrow material needed for the work. Place and compact all material, 
whether from the excavation or borrow, to make a dense, stable fill. Use fill 
material which contains no vegetation, masses of roots, individual roots over 6” 
long or more than ½” in diameter, stones over 4” in diameter, or porous matter 

 
5.1.3 Placing Backfill. 

 
a. Do not place backfill against or on structures until they have attained 

sufficient strength to support the loads (including construction loads) to 
which they will be subjected without distortion, cracking, or other 
damage. Use the best of the excavated materials in backfilling within 2 ft. 
of the structure. Avoid unequal soil pressures by depositing the material 
evenly around the structure. 

 
b Place fill and backfill in layers not more than 6” thick, except as specified 

otherwise herein, and compact each layer evenly to the specified density. 
Do not backfill against concrete without Engineer’s approval. 

 
5.2 Trench Backfill 
 

5.2.1 General. 
 

a. Unless otherwise specified or indicated on the drawings, use suitable material for 
backfill, which was removed in the course of making the construction 
excavations. Start backfilling as soon as practicable after the pipes have been laid 
or the structures have been built and are structurally adequate to support the loads, 
including construction loads, to which they will be subjected, and proceed until its 
completion. 

 
b. With the exception mentioned below in this paragraph, do not backfill trenches at 

pipe joints until after that section of the pipeline has successfully passed any 
specified test required. Should the Contractor wish to minimize the maintenance 
of lights and barricades and the obstruction of traffic, he may, at his own risk, 
backfill the entire trench as soon as practicable after installation of pipe, and the 
related structures have acquired a suitable degree of strength. He shall, however, 
be responsible for removing and later replacing such backfill, at his own expense, 
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should he be ordered to do so in order to locate and repair or replace leaking or 
defective joints or pipe. 

 
5.2.2 Materials. The nature of the materials will govern both their acceptability for backfill and 

the methods best suited for their placement and compaction in the backfill. Both are 
subject to the approval of the Engineer.  Place no stone or rock fragment larger than 4” in 
greatest dimension in the backfill. Drop no large masses of backfill material into the 
trench in such a manner as to endanger the pipeline. Use a timber grillage to break the fall 
of material dropped from a height of more than 5 feet. Exclude pieces of bituminous 
pavement from the backfill unless their use is expressly permitted. 

 
5.2 3 Zone Around Pipe Place bedding material to the level shown on the drawings and work 

material carefully around the pipe to ensure that all voids are filled. For backfill up to a 
level of 2 ft. over the tops of the pipe, use only selected materials containing no rocks, 
clods, or organic materials. Place the backfill and compact thoroughly under the pipe 
haunches and up to the mid-line of the pipe in layers not exceeding 6” in depth. Place 
each layer and tamp carefully and uniformity so as to eliminate the possibility of lateral 
displacement. Place and compact the remainder of the zone around the pipe and to a 
height of 1 ft. above the pipe in layers not exceeding 6” and compact to a maximum 
density of at least 95% as determined by ASTM D1557 modified. 

  
               5.2.4       Tamping 
 

a. Deposit and spread backfill materials in uniform, parallel layers not 
exceeding 12” thick before compaction. Tamp each layer before the next 
layer is placed to obtain a thoroughly compacted mass. Furnish and use, if 
necessary, an adequate number of power-driven tampers, each weighing at 
least 20 pounds, for this purpose. Take care that the material close to the 
bank, as well as in all other portions of the trench, is thoroughly 
compacted. 

 
b. When the trench width and the depth to which backfill has been placed are 

sufficient to make it feasible, and it can be done effectively and without 
damage to the pipe, backfill may, on approval, be compacted by the use of 
suitable rollers, tractors, or similar powered equipment instead of by 
tamping. For compaction by tamping (or rolling), the rate at which backfill 
material is deposited in the trench shall not exceed that permitted by the 
facilities for its spreading, leveling, and compacting as furnished by the 
Contractor. 

 
c. Wet the material by sprinkling, if necessary, to ensure proper compaction 

by tamping (or rolling). Perform no compaction by tamping (or rolling) 
when the material is too wet from rain or applied water to be compacted 
properly. 
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6.0 PREPARATION OF SUBGRADE 
 

6.1 Ground surface on which fill is to be placed shall be stripped of live, dead, or decayed 
vegetation, rubbish, debris, boulders, and other unsatisfactory material; plowed, disked, or 
otherwise broken up; pulverized; and moistened or aerated as required just prior to placement 
of fill materials to assure adequate bond between fill material and the prepared ground 
surface.  The exposed ground surface of area graded to elevations as noted above shall be 
screened and graded to clean native soil material. 

 
7.0 STRUCTURAL FILLS   
 
 7.1  Fills shall be constructed from satisfactory materials free of organic material from the 

required excavations and from borrow, if necessary.  The material shall be placed in 
successive horizontal layers of loose material not more than 10” in depth.  Each layer shall be 
spread uniformly on a prepared surface, i.e., a soil surface that has been moistened or aerated 
as necessary and scarified or otherwise broken up in such a manner that the fill will bond with 
the surface on which it is placed; plowed, disked, or otherwise broken up; moistened or 
aerated as necessary; thoroughly mixed; and compacted to at least 98% standard proctor 
density.  Compaction requirements for the upper portion of earth fills forming subgrade for 
base course shall be identical with those requirements specified herein.  Compaction shall be 
accomplished by sheepsfood rollers, pneumatic-tired rollers, steel wheeled rollers, vibratory 
compactors, or other approved equipment. 

 
8.0 SUBBASE PREPARATION 
 

8.1 Construction. The final lift for subgrade shall not be more than 6” in depth. Subgrade shall be 
shaped to line, grade and cross section, and compacted as specified. This operation shall include 
plowing, disking, and any moistening or aerating required to obtain proper compaction. Soft or 
otherwise unsatisfactory material shall be removed and replaced with satisfactory excavated 
material or other approved material as directed. After rolling, the surface of the subbases for base 
shall not show deviation greater than ¼” when tested with a 10 ft. straightedge applied both 
parallel and at right angles to the centerline of the area. The elevation of the finished subbase 
shall not vary more than 0.05 ft. from the established grade and approved cross section. 

 
 8.2 Compaction. Compaction shall be accomplished by cultipacker rollers or other approved 

equipment. 
 
9.0 FINISHING 
 

The surface of all excavations, fills, and subgrades shall be finished to a reasonably smooth and 
compact surface substantially in accordance with the lines, grades, and cross sections or elevations 
shown. The degree of finish for all graded areas shall be within 0.1 ft. of the grades and elevations 
indicated except that the degree of finish for subgrades shall be as specified above. 

 
10.0 SUBBASE AND FILL PROTECTION 
 

During construction, fills and excavations shall be kept shaped and drained. Ditches and drains along 
subgrade shall be maintained in such a manner as to drain effectively at all times. The finished 
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subgrade shall not be disturbed by traffic or other operation and shall be protected and maintained by 
the Contractor in a satisfactory condition until base course is placed. The storage or stockpiling of 
materials on the finished subgrade will not be permitted. No base course shall be laid until the 
subgrade has been checked and approved, and in no case shall base be placed on a muddy, spongy, or 
frozen subgrade. 
 

11.0 DISPOSAL OF UNSUITABLE OR EXCESS MATERIAL 
 

The Contractor shall dispose of all unsuitable or excess materials resulting from the excavation that 
are not permitted or required in the fills or required in other features of the work. Materials shall be 
disposed of on the Owner’s property. 

 
12.0 MEASUREMENT 
 

12.1 Borrow. The unit of measurement for borrow will be the cubic yard. Yardage of borrow to be 
paid for will be the number of cubic yards of borrow based upon in place measurement as 
determined by the average end area method. 

 
13.0 SUBSIDIARY OBLIGATIONS 
 

13.1 General. The following operations and construction will not be measured for direct payment, 
but will be considered subsidiary obligations of the Contractor, and will be covered under the 
contract prices for the structures involved or under the unit prices per yard as specified below. 

 
13.2 Excavation. Excavation for drainage structures, foundations, and operations required in 

connection therewith, including bracing or sheeting, drainage, and pumping, will be covered 
under the contract price for drainage structures or the subject structure. 

 
13.3 Backfill. Backfill for drainage structures and other structures below grade, including attendant 

operations, will be covered under the contract price for drainage structures or the subject 
structure. 

 
13.4 Fill. Fill construction including the preparation of ground surface for placement of fill up to 

the finished subgrade elevation will be covered under the unit prices per cubic yard for 
Excavation or Fill. 

 
 

13.5 Subgrade preparation. Subgrade preparation, including dressing, shaping, wetting, aerating, 
and compacting of the subgrade, will be covered under the unit prices per cubic yard for 
Excavation or Fill. 

 
13.6 Water used for sprinkling and wetting materials during construction in connection with 

compaction of fills, unless otherwise specified, will be covered under the contract unit prices 
per cubic yard for Excavation or Fill. 

 
13.7 Disposal of Unsuitable Material will be covered under the unit prices per cubic yard for 

Excavation to required elevations. 
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14.0  REMOVAL AND DEMOLITION WORK 
 

14.1  Scope of Work 
 

The work included under this Section shall consist of furnishing all the labor, tools, 
equipment, material, services, and supervision necessary for the removal, and disposal of 
existing miscellaneous debris, and other items within the Contract limits shown on the 
Drawings and specified. 

 
14.2  Protection of Existing Structures 

 
The removal and disposal work required shall be performed in such a manner so as not to 
damage any existing structures that are to remain and any damage thereto caused by the 
Contractor’s operations shall be repaired by the Contractor at no cost to the Owner. 

 
14.3 Disposal of Removed Materials 

 
Removed materials as noted herein or as may be designated by the Engineer shall remain the 
property of the Owner and shall be neatly stockpiled as directed. Material specified to be 
disposed of shall become the Contractor’s property and shall be disposed of off Owner’s 
property. 

 
14.4 Existing Construction 

 
It shall be the Contractor’s responsibility to determine all necessary details of the existing 
construction as relative to its effects on his work. 

 
15.0 EROSION CONTROL 
 

15.1 During this site construction process and until all site drainage improvements are operational, 
the Contractor shall maintain an erosion control system satisfactory to the Engineer, the 
Owner, ADEM and all local authorities. Erosion control shall consist of silt fences, hay bales, 
ditches, pipes, inlets, and appurtenances required to prevent the transportation of sediments in 
stormwater runoff to the existing watercourse. 

15.2 The Contractor shall provide, establish, maintain, and install erosion control as required by 
the parties noted above. 

 
15.3 All erosion control shall be maintained by the Contractor during the contract period, and until 

contract acceptance. 
 

 15.3.1 The Contractor shall examine the site and site conditions. 
 

 15.3.2 Once the work has begun on a section it will be the responsibility of the 
Contractor to control all erosion during construction. This may include, but is 
not limited to, seeding, sodding, fences, berms, dikes, drains, netting, hay 
bales, sand bags, etc., as specified herein. 
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 15.4 All practices and materials shall conform to the Alabama Highway Department Standard 

Specification for Highway Construction, Latest Edition. 
 
 15.5 A BMP plan shall be submitted to the Engineer for approval 15 days prior to the start of 

excavation and earthwork. 
 
 15.6 All materials shall comply with the plans and specifications. Certain materials can be 

substituted if authorized by the Engineer. 
 

 15.6.1 Hay bales may either be hay or straw containing 5 Cu. ft. of material. 
 

 15.6.2 Sand bags may be of cotton or burlap which will confine the sand inside the 
bag and be of a volume of approximately 1 Cu. ft. 

 
 15.6.3 Silt fences shall consist of a woven wire fabric mounted on wood stakes or 

posts with a polymeric filter fabric attached to the fence fabric. Filter fabric 
shall be a polymeric fabric formed from a plastic yam of a long-chain 
synthetic polymer composed of at least 85% by weight of propylene 
ethylene, amide, ester, or vinyledenechloride and shall contain stabilizers to 
make the filaments resistant to deterioration from ultraviolet and heat 
exposure for at least six months. 

 
 15.7 Performance Requirements 
 

 15.7.1 Sand bags shall be securely fastened when placed. The bags shall have a 
thickness of approximately 6”. 

 
 15.7.2 Hay bales shall be securely anchored by the use of stakes and wire or other 

approved methods. 
 

 15.7 3 Silt fences shall be constructed at locations as required. Field splices can be 
made by overlapping the fabric a minimum of 3 ft. and securely fastening the 
fabric to the wire fence. Contractor shall maintain the fence until the contract 
has been accepted. 

 
 15.7.4 If the fabric should become damaged an additional layer of fabric can be 

attached with at least a 3 ft. overlap. 
 

 15.7.5 Temporary drainage sumps or sediment basins can be constructed near the 
ends of excavations or ditches to control silting. 

 
 15.7.6 Sumps shall be cleaned periodically by the removal of the silt to keep the 

sump functional. 
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15.8 The Contractor shall be responsible for protecting the site and all adjacent surface waters 
from any and all erosion. If erosion does occur, the Contractor shall repair all damage and 
provide all additionally needed topsoil at the Contractor’s expense. 

 
End of Section 02000. 
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SECTION 02282 - TERMITE CONTROL 
 
1.0 PART 1 – GENERAL 
 
1.1  RELATED DOCUMENTS 

A.  Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division-1 Specification sections, apply to work of this section. 

 
1.2  SUMMARY 

A.  Provide soil treatment for termite control, as herein specified. 
 
1.3  QUALITY ASSURANCE 

A.  In addition to requirements of these specifications, comply with manufacturer's instructions 
and recommendations for work, including preparation of substrate and application. 

 
B.  Engage a professional pest control operator, licensed in accordance with regulations of 

governing authorities for application of soil treatment solution. 
 
C.  Use only termiticides which bear a Federal registration number of the U.S. Environmental 

Protection Agency. 
 
1.4  JOB CONDITIONS 

A.  Restrictions: Do not apply soil treatment solution until excavating, filling and grading 
operations are completed, except as otherwise required in construction operations. 

 
B.  To insure penetration, do not apply soil treatment to frozen or excessively wet soils or during 

inclement weather. Comply with handling and application instructions of the soil toxicant 
manufacturer. 

 
1.5  SPECIFIC PRODUCT WARRANTY 

A.  Furnish written warranty certifying that applied soil termiticide treatment will prevent 
infestation of subterranean termites and, that if subterranean termite activity is discovered 
during warranty period, Contractor will re-treat soil and repair or replace damage caused by 
termite infestation. 
1.  Provide warranty for a period of 5 years from date of treatment, signed by Applicator 

and Contractor. 
PART 2 - PRODUCTS 

2.01 MATERIALS 

A. Treat with a non-repellant subterranean termiticide, registered by EPA. 
 

B. Termiticide used shall meet the following standards: 
 

1. Active Ingredients: Fipronil:5-amino-1(2,6-dichloro-4(trifluoromethyl) pheny)4-
(1,R,S)-(trifluoromethyl)sulfiny)-1-H-pyrazole-3-carbonitrile……..8% 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Soil treatment shall be strictly applied in accordance with the manufacturer’s label, the 
recommendations of the National Pest Control Association, and as follows: 
1. All aspects of the label shall be done according to the specific job site requirement. 
2. Termiticides shall be mixed at the “maximum” ratio allowed as per individual label 

specifications. 
3. All horizontal barriers shall be treated at the rate of one gallon per ten square feet. 
4. All vertical barriers shall be treated at the rate of four gallons per ten linear feet (per 

foot of depth), not to exceed four feet of depth. 
5. All void barriers shall be treated at the rate of two gallons per ten linear feet. 
6. All critical areas, such as penetrations through slab, plumbing, conduit, electrical, 

etc. shall be treated at the rate of one gallon per square foot. 
7. All foundation block shall be treated with termiticide before being filled with 

concrete. 
8. Exterior applications shall be done before sidewalks, porches, patios, and driveways, 

etc. are completed. 
9. All final vertical applications shall be done after final landscaping and grading is 

completed. 
10. Applicator shall have dedicated tank. Tank that is used for applying repellant type 

termiticides will not be allowed. 
 

B.  Surface Preparation: Remove foreign matter which could decrease effectiveness of treatment 
on areas to be treated. Loosen, rake and level soil to be treated, except previously compacted 
areas under slabs and foundations. Toxicants may be applied before placement of compacted 
fill under slabs, if recommended by toxicant manufacturer. 

 
C.  Application Rates: Apply soil treatment solution as follows: 
 
D.  Under slab-on-grade structures, treat soil before concrete slabs are placed, using the following 

rates of application: 
1.  Apply 4 gallons of chemical solution per 10 lin. ft. to soil in critical areas under slab, 

including entire inside perimeter inside of foundation walls, along both sides of 
interior partition walls, around plumbing pipes and electric conduit penetrating slab, 
and around interior column footers. 

2.  Apply one gallon of chemical solution per 10 sq. ft. as an overall treatment under 
slab and attached slab areas where fill is soil or unwashed gravel. Apply 1-1/2 
gallons of chemical solution to areas where fill is washed gravel or other coarse 
absorbent material. 

3. Apply 4 gallons of chemical solution per 10 lin. ft. of trench, for each foot of depth 
from grade to footing, along outside edge of building. Dig a trench 6" to 8" wide 
along outside of foundation to a depth of not less than 12". Punch holes to top of 
footing at not more than 12" o.c. and apply chemical solution. Mix chemical solution 
with the soil as it is being replaced in trench. 

 
C. At hollow masonry foundations or grade beams, treat voids at rate of 2 gal. per 10 lin. ft., 

poured directly into the hollow spaces. 
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E.  At expansion joints, control joints, and areas where slabs will be penetrated, apply at rate of 4 
gals. per 10 lin. ft. of penetration. 

 
F.  Post signs in areas of application to warn workers that soil termiticide treatment has been 

applied. Remove signs when areas are covered by other construction. 
 
G.  Reapply soil treatment solution to areas disturbed by subsequent excavation, landscape 

grading, or other construction activities following application. 
 
END OF SECTION 02282 
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SECTION 02486 - PLANTING IRRIGATION 

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. Piping. 
2. Encasement for piping. 
3. Manual valves. 
4. Pressure-reducing valves. 
5. Automatic control valves. 
6. Automatic drain valves. 
7. Transition fittings. 
8. Miscellaneous piping specialties. 
9. Sprinklers. 
10. Quick couplers. 
11. Controllers. 
12. Boxes for automatic control valves. 

1.3 DEFINITIONS 

A. Circuit Piping: Downstream from control valves to sprinklers, specialties, and drain valves. 
Piping is under pressure during flow. 

B. Drain Piping: Downstream from circuit-piping drain valves. Piping is not under pressure. 

C. Main Piping: Downstream from point of connection to water distribution piping to, and 
including, control valves. Piping is under water-distribution-system pressure. 

D. Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V or 
for remote-control, signaling power-limited circuits. 

1.4 PERFORMANCE REQUIREMENTS 

A. Irrigation zone control shall be automatic operation with controller and automatic control 
valves. 

B. Location of Sprinklers and Specialties: Design location is approximate. Make minor 
adjustments necessary to avoid plantings and obstructions such as signs and light standards. 
Maintain 100 percent irrigation coverage of areas indicated. 

C. Minimum Working Pressures: The following are minimum pressure requirements for piping, 
valves, and specialties unless otherwise indicated: 
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1. Point of Connection: 60 psi 

2. Irrigation Main Piping: 60 psi (1380 kPa). 
3. Circuit Piping: 50 psi (1035 kPa)]. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include rated capacities, operating 
characteristics, and furnished specialties and accessories. 

B. Wiring Diagrams: For power, signal, and control wiring. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 

B. Field quality-control reports. 

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For sprinklers, isolation valves, and automatic control 
valves,  to include in operation and maintenance manuals. 

B. Provide the following attic stock: 
1. Sprinkler heads: 3 for each type 
2. Electric control valves: 2  
3. Solenoids:  3 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: Company must have three years of experience installing systems of 
similar size and complexity.  Company must have qualified superintended on-site at all times 
who has minimum three years’ experience installing irrigation systems of similar size and 
complexity. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Store plastic piping protected from direct sunlight. Support to prevent sagging and bending. 

B. Contractor is responsible for storage and security of all materials stored on site. 

1.10 PROJECT CONDITIONS 

A. Interruption of Existing Water Service: Do not interrupt water service to facilities occupied by 
Owner or others unless permitted under the following conditions and then only after arranging 
to provide temporary water service according to requirements indicated: 
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1. Notify Owner no fewer than five days in advance of proposed interruption of water 
service. 

2. Do not proceed with interruption of water service without Owner's written permission. 

PART 2 - PRODUCTS 

2.1 PIPES, TUBES, AND FITTINGS 

A. Comply with requirements in the piping schedule for applications of pipe, tube, and fitting 
materials, and for joining methods for specific services, service locations, and pipe sizes. 

B. PVC Pipe, Pressure Rated: ASTM D 2241, PVC 1120 compound, SDR 21 class 200. 

1. PVC Socket Fittings: ASTM D 2467, Schedule 80. 

2. PVC Socket Unions: Construction similar to MSS SP-107, except both headpiece and 
tailpiece shall be PVC with socket or threaded ends. 

2.2 PIPING JOINING MATERIALS 

A. Solvent Cements for Joining PVC Piping: ASTM D 2564. Include primer according to 
ASTM F 656. 

2.3 PRESSURE-REDUCING VALVES 

A. Water Regulators: 
1. As indicated on the drawings. 

B. Water Control Valves: 

1. As indicated on the drawings. 

2.4 AUTOMATIC CONTROL VALVES 

A. Plastic, Automatic Control Valves: 

1. As indicated on the drawings. 
2. Description: Molded-plastic body, normally closed, diaphragm type with manual-flow 

adjustment, and operated by 24-V ac solenoid. 

2.5 AUTOMATIC DRAIN VALVES 

A. Description: Spring-loaded-ball type of corrosion-resistant construction and designed to open 
for drainage if line pressure drops below 2-1/2 to 3 psig (17 to 20 kPa). 

2.6 TRANSITION FITTINGS 

A. General Requirements: Same size as, and with pressure rating at least equal to and with ends 
compatible with, piping to be joined. 

http://www.specagent.com/LookUp/?ulid=5318&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=5318&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=5318&mf=04&src=wd
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2.7 SPRINKLERS 

A. General Requirements: Designed for uniform coverage over entire spray area indicated at 
available water pressure. 

B. Plastic, Pop-up, Gear-Drive Rotary Sprinklers: 

C. As indicated on the drawings.  Plastic, Surface, Pop-up Spray Sprinklers: 

1. As indicated on the drawings. 

D. Plastic, Pop-up Spray Sprinklers: 
1. As indicated on the drawings. 

E. Plastic Flood Bubblers: 

1. As indicated on the drawings. 

2.8 CONTROLLERS 

A. Connect wiring to existing. 

2.9 BOXES FOR AUTOMATIC CONTROL VALVES 

A. Plastic Boxes: 
1. Description: Box and cover, with open bottom and openings for piping; designed for 

installing flush with grade. 

a. Size: As required for valves and service. 
b. Shape: As required for valves and service. 
c. Sidewall Material: PE. 
d. Cover Material: PE. 

1) Lettering: "VALVE BOX” 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Excavating, trenching, and backfilling are specified in Section 31 2000 "Earth Moving." 

B. Provide minimum cover over top of underground piping according to the following: 

1. Irrigation Main Piping: Minimum depth of 30 inches (900 mm) below finished grade, or 
not less than 18 inches (450 mm) below average local frost depth, whichever is deeper. 

2. Circuit Piping: 12 inches (300 mm). 
3. Drain Piping: 12 inches (300 mm). 
4. Sleeves: 36 inches under roadways. 

3.2 PREPARATION 

A. Set stakes to identify locations of proposed irrigation system. Obtain Landscape Architect's 
approval before excavation. 

http://www.specagent.com/LookUp/?ulid=5318&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=5318&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=5318&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=5318&mf=04&src=wd
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3.3 PIPING INSTALLATION 

A. Location and Arrangement: Drawings indicate location and arrangement of piping systems. 
Install piping as indicated unless deviations are approved on Coordination Drawings. 

B. Install piping at minimum uniform slope of 0.5 percent down toward drain valves. 

C. Install piping free of sags and bends. 

D. Install groups of pipes parallel to each other, spaced to permit valve servicing. 

E. Install fittings for changes in direction and branch connections. 

F. Install unions adjacent to valves and to final connections to other components with NPS 2 
(DN 50) or smaller pipe connection. 

G. Install flanges adjacent to valves and to final connections to other components with NPS 2-1/2 
(DN 65) or larger pipe connection. 

H. Lay piping on solid subbase, uniformly sloped without humps or depressions. 

I. Install ductile-iron piping according to AWWA C600. 

J. Install PVC piping in dry weather when temperature is above 40 deg F (5 deg C). Allow joints 
to cure at least 24 hours at temperatures above 40 deg F (5 deg C) before testing. 

K. Install piping in sleeves under parking lots, roadways, and sidewalks. 

L. Install sleeves made of Schedule 40 PVC pipe and socket fittings, and solvent-cemented joints. 

3.4 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

C. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut 
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore 
full ID. Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry seal 
threading is specified. 

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or 
damaged. Do not use pipe sections that have cracked or open welds. 

D. PVC Piping Solvent-Cemented Joints: Clean and dry joining surfaces. Join pipe and fittings 
according to the following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 
cements. 

2. PVC Pressure Piping: Join schedule number, ASTM D 1785, PVC pipe and PVC socket 
fittings according to ASTM D 2672. Join other-than-schedule-number PVC pipe and 
socket fittings according to ASTM D 2855. 
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3. PVC Nonpressure Piping: Join according to ASTM D 2855. 

3.5 VALVE INSTALLATION 

A. Underground Iron Gate Valves, Resilient Seat: Comply with AWWA C600 and AWWA M44. 
Install in valve casing with top flush with grade. 

1. Install valves and PVC pipe with restrained, gasketed joints. 

B. Pressure-Reducing Valves: Install in boxes for automatic control valves or aboveground 
between shutoff valves. 

C. Drain Valves: Install in underground piping in boxes for automatic control valves. 

3.6 SPRINKLER INSTALLATION 

A. Install sprinklers after hydrostatic test is completed. 

B. Install sprinklers at manufacturer's recommended heights. 

C. Locate part-circle sprinklers to maintain a minimum distance of 4 inches (100 mm) from walls 
and 4 inches (50 mm) from other boundaries unless otherwise indicated. 

3.7 AUTOMATIC IRRIGATION-CONTROL SYSTEM INSTALLATION 

A. Equipment Mounting: Install exterior wall-mounted devices on exterior wall in specific location 
approved by Owner and Landscape Architect. 

1. Place and secure anchorage devices. Use setting drawings, templates, diagrams, 
instructions, and directions furnished with items to be embedded.   

2. Install anchor bolts to elevations required for proper attachment to supported equipment. 
3. All wiring extending above grade to controller shall be in conduit and securely neatly to 

wall. 

B. Install control cable in same trench as irrigation piping beside piping. Provide conductors of 
size not smaller than recommended by controller manufacturer. Install cable in separate sleeve 
under paved areas. 

3.8 CONNECTIONS 

A. Install piping adjacent to equipment, valves, and devices to allow service and maintenance. 

B. Connect wiring between controllers and automatic control valves. 

3.9 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

1. Manufacturer's Field Service: Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 



Admin-Classroom Building 
St. Mary Catholic School                                 PLANTING IRRIGATION                               02486-7 

B. Tests and Inspections: 

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest 
until no leaks exist. 

2. Operational Test: After electrical circuitry has been energized, operate controllers and 
automatic control valves to confirm proper system operation. 

3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment. 

C. Any irrigation product will be considered defective if it does not pass tests and inspections. 

D. Prepare test and inspection reports. 

3.10 STARTUP SERVICE 

A. Perform startup service. 

1. Complete installation and startup checks according to manufacturer's written instructions. 

2. Verify that controllers are installed and connected according to the Contract Documents. 
3. Verify that electrical wiring installation complies with manufacturer's submittal. 

3.11 ADJUSTING 

A. Adjust settings of controllers. 

B. Adjust automatic control valves to provide flow rate at rated operating pressure required for 
each sprinkler circuit. 

C. Adjust sprinklers and devices, except those intended to be mounted aboveground, so they will 
be flush with, or not more than 1/2 inch (13 mm) above, finish grade. 

3.12 CLEANING 

A. Flush dirt and debris from piping before installing sprinklers and other devices. 

3.13 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain automatic control 
valves and controllers. 

3.14 PIPING SCHEDULE 

A. Install components having pressure rating equal to or greater than system operating pressure. 

B. Piping in control-valve boxes and aboveground may be joined with flanges or unions instead of 
joints indicated. 

C. Underground irrigation main piping shall be following: 
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1. SDR 21, PVC, pressure-rated pipe class 200; PVC socket fittings; and solvent-cemented 
joints. 

D. Circuit piping shall be the following: 
1. SDR 21, PVC, pressure-rated pipe class 200; PVC socket fittings; and solvent-cemented 

joints. 

3.15 VALVE SCHEDULE 

A. Underground, Shutoff-Duty Valves: Use the following: 

1. As indicated on the drawings. 

B. Drain Valves: 

1. As Indicated on the drawings. 

END OF SECTION 02486 
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SECTION 02830 – CHAIN LINK FENCES AND GATES 
 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
     

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

B. Refer to Section 01352 LEED requirements. 
 
1.2 SUMMARY  
 

A. This Section includes the following: 
 

Galvanized steel chain link fence and gates -Polyvinyl Chloride (PVC) coated steel chain link fence 
and gates - Black. 

 
1.3 SUBMITTALS 
 

A. Product data in the form of manufacturer's technical data, specifications, and installation instructions for 
fence and gate posts, fabric, gates, and accessories. 

 
B. Shop drawings showing location of fence, gates, each post, and details of post installation, extension 

arms, gate swing, hardware, and accessories. 
 
PART 2 - PRODUCT 
 
2.1 MANUFACTURERS:  Subject to compliance with requirements, provide products by one of the following: 
 

A.  Galvanized Steel Fencing and Fabric: 
 

Allied Tube and Conduit Corp. 
American Chain Link Fence Company 
American Tube Company 
Anchor Fence, Inc. 
Capitol Wire and Fence Co., Inc. 
Century Tube Corp. 
Cyclone Fence Div./USX Corp. 

 
2.2 FABRIC 
 

A. Steel Fabric:  Comply with Chain Link Fence Manufacturers Institute (CLFMI) Product Manual.  
Furnish one-piece fabric widths for fencing up to 12 feet high.  Wire size includes zinc coating. 

 
B. Size:  2-inch mesh, 9-gage (0.192-inch diameter) wire with knuckled top and bottom shelvages. 

 
C. Galvanized Steel Finish:  ASTM A 392, Class 1, with not less than 1.2 oz. zinc per sq. ft. of uncoated 

wire surface. 
 
2.2 COATING:  
 

  Polyvinyl Chloride (PVC) Finish: Comply with ASTM F 668, with core wire diameter (gage) measured 
prior to application of PVC coating with not less than 0.40 oz. zinc per sq. ft. of uncoated surface on 6 
gage wire and not less than 0.30 oz. zinc per sq. ft. of uncoated surface on 9 and 11 gage wire.  
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   Color:  Black. 
 
2.3 FRAMING 
 

A. Strength requirements for posts and rails conforming to ASTM F 669. 
 

B.  Steel Framework, General:  Posts, rails, braces, and gate frames. 
 

Type I Pipe:  Hot-dipped galvanized steel pipe conforming to ASTM   F 1083, plain ends, standard 
weight (schedule 40) with not less   than 1.8 oz. zinc per sq. ft. of surface area coated. 

 
C. Section:  Rolled form steel shapes conforming to ASTM F 669, group II produced from steel conforming to 

A 446, grade D, or ASTM A 570, grade 45, cold formed, hot-dip galvanized with minimum 2.0 oz. zinc per 
sq. ft. of surface area conforming to ASTM A 123 or ASTM A 525; or 5 percent aluminum-mischmetal 
coated with minimum 1.0 oz. coating per sq. ft. of surface area each side conforming to ASTM A 875. 

    
D. End or corner posts 

 
Over 6 feet: 2.875-inch OD Type I steel pipe.             

 
E. Line or intermediate posts for following fabric heights: 

 
Over 6 feet:  2.375-inch OD Type I                                

 
F. Top Rail:  Manufacturer's longest lengths, with expansion-type couplings, approximately 6 inches long, for 

each joint.  Provide means for attaching top rail securely to each gate corner, pull, and end post. 
 
2.4 FITTINGS AND ACCESSORIES 
 

A. Zinc Coating:  Unless specified otherwise, galvanize steel fence fittings and accessories in accordance with 
ASTM A 153, with zinc weights per Table I. 

 
B. Tension Wire:  0.177-inch-diameter metallic-coated steel marcelled tension wire conforming to ASTM A 

824 with finish to match fabric. 
 
C. Tie Wires:  12-gage (0.106-inch diameter) galvanized steel with a minimum of 0.80 oz. per sq. ft. of zinc 

coating of surface area in accordance with ASTM A 641.                           
 

D. Post Brace Assembly:  Manufacturer's standard adjustable brace at end and gate posts and at both sides of 
corner and pull posts, with horizontal brace located at midheight of fabric.  Use same material as top rail for 
brace, and truss to line posts with 3/8-inch- diameter rod and adjustable tightener.  Provide manufacturers 
standard galvanized steel.                                                                 

 
E. Bottom and Center Rail:  Same material as top rail.  Provide manufacturer's standard galvanized steel for 

each end. 
 

F. Post and Line Caps:  Provide weathertight closure cap for each post.  Provide line post caps with loop to 
receive tension wire or top rail. 

G. Tension or Stretcher Bars:  Hot-dip galvanized steel with minimum length 2 inches less than full height of 
fabric, minimum cross-section of 3/16 inch by 3/4 inch and minimum 1.2 oz. zinc coating per sq. ft. of 
surface area.  Provide one bar for each gate and end post, and two for each corner and pull post, except 
where fabric is integrally woven into post. 

 
H. Tension and Brace Bands:  Minimum 3/4-inch-wide hot-dip galvanized steel with minimum 1.2 oz. zinc 

coating per sq. ft. of surface area. 
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I. Concrete: Provide concrete consisting of Portland cement, ASTM C 150, aggregates ASTM C 33, and clean 
water. Mix materials to obtain concrete with a minimum 28-day compressive strength of 2500 psi.  Use at 
least 4 sacks of cement per cu. yd., 1-inch maximum size aggregate, maximum 3-inch slump, and 2 to 4 
percent entrained air. 

 
2.5 GATES 
 

A. Fabrication:  Fabricate perimeter frames of gates from metal and finish to match fence framework.  
Assemble gate frames by welding.  Provide horizontal and vertical members to ensure proper gate operation 
and attachment of fabric, hardware, and accessories.  Space frame members maximum of 8 feet apart unless 
otherwise indicated. 

 
Provide same fabric as for fence unless otherwise indicated.  Install fabric with tension bars and bands 
at vertical edges and   at top and bottom edges. 

 
Install diagonal cross-bracing consisting of 3/8-inch-diameter adjustable-length truss rods on gates to 
ensure frame rigidity without sag or twist. 

 
         Swing Gates:  Comply with ASTM F 900. 
  
       Walkthrough gates shall have a minimum clear width of 60 inches. 

 
B. Steel: Over to 6 feet High and 8 Feet Wide:  Fabricate perimeter frames of minimum 1.90-inch OD Type I.                          

 
C. Gate Hardware:  Provide hardware and accessories for each gate, galvanized per ASTM A 153, and in 

accordance with the following: 
 

Hinges:  Size and material to suit gate size, non-lift-off type, offset to permit 180-deg gate opening.  
Provide 1-1/2 pair of hinges for each leaf over 6-foot nominal height. 

 
Latch:  Forked type or plunger-bar type to permit operation from either side of gate, with padlock eye 
as integral part of latch. 

 
Keeper:  Provide keeper for vehicle gates, which automatically engages gate leaf and holds it in open 
position until manually released. 

 
Gate Stops:  Provide gate stops for double gates, consisting of mushroom-type flush plate with anchors, 
set in concrete, and designed to engage center drop rod or plunger bar.  Include locking device and 
padlock eyes as integral part of latch, permitting both gate leaves to be locked with single padlock. 

 
PART 3 - EXECUTION 
 
3.1  INSTALLATION 
 

A. General:  Install fence in compliance with ASTM F 567.  Do not begin installation and erection before final 
grading is completed, unless otherwise permitted. 

 
Apply fabric to outside of framework.  Install fencing on boundary lines inside of property line established 
by survey as   required by Division 1. 

 
B. Excavation:  Drill or hand-excavate (using post-hole digger) holes for posts to diameters and spacings 

indicated, in firm, undisturbed or compacted soil. 
 

If not indicated on drawings, excavate holes for each post to minimum diameter recommended by fence 
manufacturer, but not less   than 4 times largest cross-section of post. 
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Unless otherwise indicated, excavate hole depths approximately 3 inches lower than post bottom, with 
bottom of posts set not less than 36 inches below finish grade surface. 

 
C. Setting Posts:  Center and align posts in holes 3 inches above bottom of excavation.  Space maximum 10 

feet o.c., unless otherwise indicated. 
 

Protect portion of posts above ground from concrete splatter. Place concrete around posts and vibrate or 
tamp for consolidation.  Check each post for vertical and top alignment, and hold in position during 
placement and finishing operations. 

 
Unless otherwise indicated, extend concrete footings 2 inches above grade and trowel to a crown to 
shed water. 

 
D. Top Rails:  Run rail continuously through line post caps, bending to radius for curved runs and at other posts 

terminating into rail end attached to posts or post caps fabricated to receive rail.  Provide expansion 
couplings as recommended by fencing manufacturer. 

 
E. Center Rails:  Provide center rails where indicated.  Install in one piece between posts and flush with post 

on fabric side, using rail ends and special offset fittings where necessary. 
 

F. Brace Assemblies:  Install braces so posts are plumb when diagonal rod is under proper tension. 
 

G. Bottom Tension Wire:  Install tension wire within 6 inches of bottom of fabric before stretching fabric and 
tie to each post with not less than same gage and type of wire.  Pull wire taut, without sags.  Fasten fabric to 
tension wire with 11-gage hog rings of same material and finish as fabric wire, spaced maximum 24 inches 
o.c. 

 
H. Top Tension Wire:  Install tension wire through post cap loops before stretching fabric and tie to each post 

cap with not less than same gage and type of wire.  Pull wire taut, without sags.  Fasten fabric to tension 
wire with 11-gage hog rings of same material and finish as fabric wire, spaced maximum 24 inches o.c. 

 
I. Fabric:  Leave approximately 2 inches between finish grade and bottom selvage unless otherwise indicated.  

Pull fabric taut and tie to posts, rails, and tension wires.  Install fabric on security side of fence, and anchor 
to framework so that fabric remains in tension after pulling force is released. 

 
J. Tension or Stretcher Bars:  Thread through or clamp to fabric 4 inches o.c., and secure to end, corner, pull, 

and gate posts with tension bands spaced not over 15 inches o.c. 
K. Tie Wires:  Use U-shaped wire of proper length to secure fabric firmly to posts and rails with ends twisted at 

least 2 full turns.  Bend ends of wire to minimize hazard to persons or clothing. 
 

Maximum Spacing:  Tie fabric to line posts 12 inches o.c. and to rails and braces 24 inches o.c. 
 

L. Fasteners:  Install nuts for tension bands and hardware bolts on side of fence opposite fabric side.  Peen 
ends of bolts or score threads to prevent removal of nuts. 

 
M. Gates:  Install gates plumb, level, and secure for full opening without interference.  Install ground-set items 

in concrete for anchorage.  Adjust hardware for smooth operation and lubricate where necessary. 
 
END OF SECTION 02830 
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SECTION 02920 - SODDING 
 
PART 1 – GENERAL 
 
All work within the State or County right of way is to be in accordance with the latest standards of FDOT 
and all work within the County right of way is to be in accordance with the latest standards for Escambia 
County. 
 
1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and other specifications sections within this project manual, apply to this 
Section. 

 
1.02 DESCRIPTION OF WORK 

A. This work consists of sodding areas cleared during construction and not paved, or as 
otherwise shown on the Construction Plans. All material and construction methods shall 
be in accordance with Section 570 of the Florida Department of Transportation Standard 
Specifications, Latest Edition. 

 
B. Sodding: Areas noted on Construction Plans shall be sodded. 

 
1.03 MATERIAL 

A. Sod shall be Tifway 419 Bermuda unless existing sod is present, in which case new sod 
species must match existing. The sod shall be live, fresh, and uninjured at the time of 
planting and shall have a thick mat of roots with enough adhering soil to assure growth. 
Apply sod within 48 hours of cutting or stack and keep moist. Do not plant dormant sod or 
if ground is frozen. 

 
B. Placement: Prepare the ground by loosening the soil and raking. Place sod on the prepared 

soil to form a solid mass with tightly fitted joints. Butt ends and sides of sod strips; do not 
overlap. Stagger strips to avoid a continuous downhill seam. Tamp or roll lightly to ensure 
contact with subgrade. Tamp the outer edges of the sodded area to produce a smooth 
contour. Work sifted soil into minor cracks between pieces of sod; remove excess to avoid 
smothering of adjacent grass. Water sod thoroughly with a fine spray immediately after 
planting. 

 
C. Watering: Keep sod continuously moist to a depth below the root zone for three weeks 

after placement. If there is not water available to the site, the Contractor shall provide the 
water for the sod, and include cost of same in his bid. 
 

D. Maintenance: Maintain sod by watering, fertilizing, weeding, mowing, trimming and other 
operations such as rolling, re-grading, and re-planting as required to establish a lawn free 
of eroded or bare areas and acceptable to the Architect/Engineer. Where inspected work 
and materials do not comply with requirements, replace rejected work and continue 
maintenance until re-inspected by Architect/Engineer and found to be acceptable. Remove 
rejected materials promptly from the project site. Contractor shall include costs for 
maintaining sod in his bid. 

 
1.04 WARRANTY 

A. Contractor shall warranty all work and material for a period of 90 days beginning from 
date of acceptance of substantial completion. 

 
END OF SECTION 02920 
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SECTION 03300 - CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes cast-in-place concrete, including reinforcement, concrete materials, mix 
design, placement procedures, and finishes. 

B. See Division 2 Section "Earthwork" for drainage fill under slabs-on-grade. 

1.2 SUBMITTALS 

A. Product Data: For each manufactured material and product indicated. 

B. Design Mixes: For each concrete mix indicated. 

C. Shop Drawings: Include details of steel reinforcement placement including material, grade, bar 
schedules, stirrup spacing, bent bar diagrams, arrangement, and supports. 

D. Material certificates. 

1.3 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete 
products complying with ASTM C 94 requirements for production facilities and equipment. 

B. Comply with ACI 301, "Specification for Structural Concrete," including the following, unless 
modified by the requirements of the Contract Documents. 

1. General requirements, including submittals, quality assurance, acceptance of structure, 
and protection of in-place concrete. 

2. Formwork and form accessories. 
3. Steel reinforcement and supports. 
4. Concrete mixtures. 
5. Handling, placing, and constructing concrete. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Formwork:  Furnish formwork and form accessories according to ACI 301. 

B. Steel Reinforcement: 

1. Reinforcing Bars:  ASTM A 615 Grade 60, deformed. 
2. Plain-Steel Wire:  ASTM A 82, as drawn. 
3. Plain-Steel Welded Wire Fabric:  ASTM A 185, fabricated from as-drawn steel wire into 

flat sheets. 
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C. Concrete Materials: 

1. Portland Cement:  ASTM C 150, Type I or II or I/II. 

2. Normal-Weight Aggregate:  ASTM C 33, uniformly graded, not exceeding 1-1/2-inch 
nominal size. 

3. Water:  Complying with ASTM C 94. 

4. Synthetic Fiber:  Fibrillated or monofilament polypropylene fibers engineered and 
designed for use in concrete, complying with ASTM C 1116, Type III, 1/2 to 1-1/2 inches 
long. 

D. Admixtures: 

1. Air-Entraining Admixture:  ASTM C 260. 

2. Water-Reducing Admixture:  ASTM C 494, Type A. 
3. Water-Reducing and Accelerating Admixture:  ASTM C 494, Type E. 
4. Water-Reducing and Retarding Admixture:  ASTM C 494, Type D. 

A. Vapor Barrier:  ASTM E 1745, Class A, Not less than 10 mils thick. 

1. Sheet Vapor Barrier:  Permeance of less than 0.01 Perms [grains/(ft2 · hr · inHg)] as 
tested in accordance with ASTM E 1745 Section 7.  Include manufacturer's 
recommended polyethylene pressure-sensitive seam tape and vapor-proofing mastic. 

B. Joint-Filler Strips:  ASTM D 1752, cork or self-expanding cork. 

C. Curing Materials: 

1. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for 
application to fresh concrete. 

2. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf. 
3. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-

polyethylene sheet. 
4. Water:  Potable. 

5. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, 
Class B. 

2.2 CONCRETE MIXES 

A. Comply with ACI 301 requirements for concrete mixtures. 

B. Prepare design mixes, proportioned according to ACI 301, for normal-weight concrete 
determined by either laboratory trial mix or field test data bases, as follows: 

1. Compressive Strength (28 Days):  As indicated on sheet S-0.1 on the contract drawings. 
2. Slump:  4 to 8 inches, or as indicated on the approved mix design. 

C. Add air-entraining admixture at manufacturer's prescribed rate to result in concrete at point of 
placement having an air content of 4 to 6 percent at any exterior exposed structural concrete. 
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2.3 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Comply with ASTM C 94 and ASTM C 1116. 

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and 
delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32 
deg C), reduce mixing and delivery time to 60 minutes. 

B. Provide batch ticket for each batch discharged and used in the Work, indicating Project 
identification name and number, date, mix type, mix time, quantity, and amount of water added.  
Record approximate location of final deposit in structure. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Formwork:  Design, construct, erect, shore, brace, and maintain formwork according to 
ACI 301. 

B. Vapor Retarder:  Install, protect, and repair vapor-retarder sheets according to ASTM E 1643; 
place sheets in position with longest dimension parallel with direction of pour. 

1. Lap joints 6 inches and seal with manufacturer's recommended tape. 

C. Steel Reinforcement:  Comply with CRSI's "Manual of Standard Practice" for fabricating, 
placing, and supporting reinforcement. 

1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before 
placing concrete. 

D. Joints:  Construct joints true to line with faces perpendicular to surface plane of concrete. 

1. Construction Joints:  Locate and install so as not to impair strength or appearance of 
concrete, at locations indicated S.C.J. on the structural contract drawings or as approved 
by Engineer of Record. 

2. Isolation Joints:  Install joint-filler strips at junctions with slabs-on-grade and vertical 
surfaces, such as column pedestals, foundation walls, grade beams, and other locations, 
as indicated. 

a. Extend joint fillers full width and depth of joint, terminating flush with finished 
concrete surface, unless otherwise indicated. 

3. 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 the concrete thickness, as follows: 

a. Grooved Joints:  Form contraction joints after initial floating by grooving and 
finishing each edge of joint with groover tool to a radius of 1/8 inch.  Repeat 
grooving of contraction joints after applying surface finishes.  Eliminate groover 
marks on concrete surfaces. 

b. Sawed Joints:  Form contraction joints with power saws equipped with 
shatterproof abrasive or diamond-rimmed blades.  Cut 1/8-inch- wide joints into 
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concrete when cutting action will not tear, abrade, or otherwise damage surface 
and before concrete develops random contraction cracks. 

E. Tolerances:  Comply with ACI 117, "Specifications for Tolerances for Concrete Construction 
and Materials." 

3.2 CONCRETE PLACEMENT 

A. Comply with recommendations in ACI 304R for measuring, mixing, transporting, and placing 
concrete. 

B. Consolidate concrete with mechanical vibrating equipment. 

3.3 FINISHING FORMED SURFACES 

A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes 
and defective areas repaired and patched, and fins and other projections exceeding 1/4 inch in 
height rubbed down or chipped off. 

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 
defective areas.  Completely remove fins and other projections. 

1. Apply to concrete surfaces exposed to public view or to be covered with a coating or 
covering material applied directly to concrete, such as waterproofing, dampproofing, 
veneer plaster, or painting. 

2. Apply smooth-rubbed finish, defined in ACI 301, to smooth-formed finished concrete. 

C. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces 
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent 
formed surfaces.  Continue final surface treatment of formed surfaces uniformly across adjacent 
unformed surfaces, unless otherwise indicated. 

3.4 FINISHING UNFORMED SURFACES 

A. General:  Comply with ACI 302.1R for screeding, restraightening, and finishing operations for 
concrete surfaces.  Do not wet concrete surfaces. 

B. Screed surfaces with a straightedge and strike off.  Begin initial floating using bull floats or 
darbies to form a uniform and open-textured surface plane before excess moisture or bleedwater 
appears on the surface. 

1. Do not further disturb surfaces before starting finishing operations. 

C. Scratch Finish:  Apply scratch finish to surfaces to receive concrete floor topping or mortar 
setting beds for ceramic or quarry tile, and other bonded cementitious floor finish, unless 
otherwise indicated. 
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D. Float Finish:  Apply float finish to surfaces indicated, to surfaces to receive trowel finish, and to 
floor and slab surfaces to be covered with fluid-applied or sheet waterproofing. 

E. Trowel Finish:   

1. After applying float finish, apply first troweling and consolidate concrete by hand or 
power-driven trowel. 

2. Continue troweling passes and restraighten until surface is free of trowel marks and 
uniform in texture and appearance. 

3. Grind smooth any surface defects that would telegraph through applied coatings or floor 
coverings. 

4. Do not add water to concrete surface. Use of an approved finishing aid is acceptable. 
5. Do not apply troweled finish to concrete, which has a total air content greater than 

3 percent. 
6. Apply a hard trowel finish to surfaces indicated and to floor and slab surfaces exposed to 

view or to be covered with resilient flooring, carpet, paint, or another thin film-finish 
coating system. 

7. Finish surfaces to the following tolerances, in accordance with ASTM E1155 
(ASTM E1155M), for a randomly trafficked floor surface: 

a. Slabs on Ground: 

1) Specified overall values of flatness, FF 35; and of levelness, FL 25; with 
minimum local values of flatness, FF 24; and of levelness, FL 17. 

b. Suspended Slabs: 

1) Specified overall values of flatness, FF 25; and of levelness, FL 20; with 
minimum local values of flatness, FF 17; and of levelness, FL 15. 

F. Trowel and Fine-Broom Finish:  Apply a partial trowel finish, stopping after second troweling, 
to surfaces indicated and to surfaces where ceramic tile is to be installed by thin-set methods.  
Immediately after second troweling, and when concrete is still plastic, slightly scarify surface 
with a fine broom. 

G. Nonslip Broom Finish:  Apply a nonslip broom finish to surfaces indicated and to exterior 
concrete platforms, steps, and ramps.  Immediately after float finishing, slightly roughen 
trafficked surface by brooming with fiber-bristle broom perpendicular to main traffic route. 

3.5 CONCRETE PROTECTION 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 follow 
recommendations in ACI 305R for hot-weather protection during curing. 

B. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy 
conditions occur before and during finishing operations.  Apply according to manufacturer's 
written instructions after placing, screeding, and bull floating or darbying concrete, but before 
float finishing. 

C. Begin curing after finishing concrete, but not before free water has disappeared from concrete 
surface. 
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D. Cure formed and unformed concrete for at least seven days as follows: 

1. Moisture Curing:  Keep surfaces continuously moist with water or continuous water-fog 
spray or absorptive cover, water saturated and kept continuously wet. 

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.  Immediately repair any 
holes or tears during curing period using cover material and waterproof tape. 

3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller 
according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall 
within three hours after initial application.  Maintain continuity of coating and repair 
damage during curing period. 

3.6 FIELD QUALITY CONTROL 

A. Testing Agency:  The Contractor will engage a qualified independent testing and inspecting 
agency to sample materials, perform tests, and submit test reports during concrete placement.  
Tests will be performed according to ACI 301.  All tests and inspection results shall be 
submitted to the engineer of record within 48 hours of the inspection or test results. 

1. Testing Frequency:  One composite sample for each day's pour of each concrete mix 
exceeding 5 cu. yd, but less than 25 cu. yd, plus one set for each additional 50 cu. yd. or 
fraction thereof. 

2. Testing Frequency:  At least one composite sample for each 100 cu. yd. or fraction 
thereof of each concrete mix placed each day. 

3. Test Cylinders: A minimum of four (4) shall be cast for each composite sample. Test one 
(1) at seven (7) days, two (2) at twenty-eight (28) days and hold one (1) as a spare. 

END OF SECTION 033000 
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SECTION 04200 – UNIT MASONRY 
 
PART 1 - GENERAL 
 
1.01 SUMMARY 
 

A. Provide unit masonry for walls and partitions: 
1. Exterior face brick at concrete masonry cavity walls. 
2. Exterior concrete masonry bearing walls. 

 
1.02 SUBMITTALS 
 

A. Submit for approval samples, product data, and test reports. 
 
1.03 QUALITY ASSURANCE 
 

A. Comply with governing codes and regulations.  Provide products of acceptable manufacturers 
which have been in satisfactory use in similar service for three years.  Use experienced installers.  
Deliver, handle, and store materials in accordance with manufacturer's instructions. 

 
1.04 PROJECT CONDITIONS: 
 

A. Protection of Work:  During erection, cover top of walls with waterproof sheeting at end of each 
day's work.  

 
B. Staining:  Prevent grout or mortar or soil from staining the face of masonry to be left exposed or 

painted.  Remove immediately grout or mortar in contact with such masonry. 
 

C. Protect base of walls from rain-splashed mud and mortar splatter by means of coverings spread on 
ground and over wall surface. 

 
D. Protect sills, ledges and projections from droppings of mortar. 

 
E. Cold Weather Protection: 

 
1. Do not lay masonry units which are wet or frozen. 
2. Remove any ice or snow formed on masonry bed by carefully applying heat until top surface is dry 

to the touch. 
     3. Remove masonry damaged by freezing conditions. 

4. For clay masonry units with initial rates of absorption (suction) which require them to be wetted 
before laying, comply with the BIA recommendations for laying masonry. 

 
F. Perform the following construction procedures while masonry work is progressing.  Temperature ranges 

indicated below apply to air temperatures existing at time of installation except for grout. 
For grout, temperature ranges apply to anticipated minimum night temperatures.  In heating mortar and 
grout materials, maintain mixing temperature selected within 10 deg.F (6 deg.C). 

 
1. 40 deg.F (4 deg.C) to 32 deg.F (0 deg.C): 

Mortar:  Heat mixing water to produce mortar temperature between 40 deg.F (4 deg.C) and 120 
deg.F (49 deg.C). 
Grout:  Follow normal masonry procedures. 

 
2. Do not lay brick or masonry when temperatures drop below 32 deg. F. 
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G. Protect completed masonry and masonry not being worked on in the following manner.  Temperature 
ranges indicated apply to mean daily air temperatures except for grouted masonry.  For grouted      
masonry, temperature ranges apply to anticipated minimum night temperatures. 

 
1. 40 deg.F (4 deg.C) to 32 deg.F (0 deg.C): 

Protect masonry from rain or snow for at least 24 hours by covering with weather-resistive 
membrane. 

 
PART 2 - PRODUCTS 
 
2.01 MATERIALS 
 

A. Brick:  Standard modular, 2-1/4" by 3-5/8" by 7-5/8".  Comply with ASTM C 216, Grade SW, Type 
FBS.  Special shapes as indicated or as required by building configuration.  Brick shall match existing 
where applicable. 

    
 Standard modular, nominal 2-1/4" by 3-5/8" by 7-5/8".   
  
 Brick:  US Brick Company “Chestnut Velour” modular size   
       
  
B. Concrete masonry unit:  Lightweight, ASTM C 140 and C 90 Type II, Grade N; 7-5/8" by 15-5/8" face 

size.  Special shapes as indicated or as required. Provide units with minimum average net-area 
compressive strength of 2000 psi.  Provide bullnose units at jambs and sills of all openings, and at all 
outside corners and end wall terminations, unless otherwise indicated. 
 

C. Wall flashing:  40 mil minimum; self-sealing, self-healing, fully adhering composite flexible flashing 
consisting of 32 mil thick pliable and highly adhesive rubberized asphalt compound bonded completely 
to 8 mil thick, high density, four ply, cross laminated polyethylene film.  Manufacturer producing a 
product that conforms to this specification is W.R. Grace ‘Perm-A-Barrier’. 
 

D. Mortar:  ASTM C 270, masonry cement mortar, Type M or S. Inorganic oxide mortar pigments.  
 

 Mortar at brick shall be Argos “Sahara”. 
 

E. Grout for unit masonry: Comply with ASTM C 476. 
 

F. Reinforcing: 
1. Ties and reinforcing:  Hot-dipped galvanized, ASTM A 153. 
2. Horizontal reinforcing:  Welded ladder type, 9 gage wire with deformed side rods. 
3. Brick to block ties:  3/16" diameter adjustable double hook & eye; Hohmann & Barnard Lox-All 

Adjustable Eye-Wire (eye and pintle) or approved equal. 
4. Brick to steel stud ties:  3/16" diameter vee ties with drip, 12 gage wall slot; Hohmann & 

Barnard DW-10HS or approved equal. 
5. Reinforcing bars:  Deformed bars, ASTM A 615, Grade 60; in accordance with drawings. 
 

G. Miscellaneous Materials: 
1. Cavity Drainage Material:  2-inch thick, high density polyethylene, 90% open mesh, dovetail 

shaped to maintain unobstructed drainage at weep holes;   Mortar Net Green or approved 
equal. 

2. Weep Holes:  “Weeps Vents” by Mortar Net USA Ltd. Install 4” to 6” above finish grade. 
 
 
PART 3 - EXECUTION 
 
3.01 INSTALLATION 
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 A. Comply with PCA "Recommended Practices for Laying Concrete Block" and BIA Tech Notes 11, 

11A, 11B, 11C, 11D, and 11E. 
 B. Weather Protection:  Cold weather; heat mortar water and sand, enclose walls and provide temporary 

heat as recommended by BIA Tech Notes 1, 1A, 1B, and 1C.  Hot weather; use mortar within 1-1/2" 
hours after mixing for ambient 80 degrees F or above. 

C. Tolerances:  From dimensions and locations in Contract Documents for plumb, level and alignment, 
plus or minus 1/8 in 20'. 

D. Fire-Rating:  Where indicated, provide assemblies identical to tested assemblies and accepted by 
authorities having jurisdiction. 

 E. Bond:  Lay exposed face brick in running bond except in areas of special coursing as indicated on 
Drawings. 

 F. Joints:  Maintain uniform 3/8" width; tool concave.  Provide full bed, head and collar joints except at 
weep holes; keep cavity clean at cavity walls. 

 G. Weep holes:  Provide weeps at 16” o.c. above all ledges, flashings and lintels.  Fill cavity 10" high 
with cavity drainage material. 

H. Install steel lintels and provide reinforced masonry lintels where indicated. 
I. Coordinate installation of flashings; prepare masonry surfaces smooth and bed flashings in mortar.  

Comply with manufacturer's instructions for asphaltic membrane flashings. 
J. Coordinate installation of embedded brick ties with insulated concrete forms supplied under Section 

03130. 
 K. Ties and Horizontal Reinforcing:  Comply with codes; space ties not more than 16" o.c. vertically 

and horizontally. 
 L. Provide L and T sections of reinforcing at corners and intersections.  Lap reinforcing a minimum of 

6".  Reinforce masonry openings greater than 1'-0" wide with horizontal reinforcements place in 2 
horizontal joints approximately 8" apart immediately above the lintel and below the sill.  Extend the 
reinforcement a minimum of 2'-0" beyond jambs of the openings. 

 M. Remove and replace damaged units.  Enlarge holes in mortar and re-point.  Prepare joints to receive 
sealants.  Clean brick using bucket and brush method; comply with BIA Tech Note 20.  Clean 
Concrete masonry by dry brushing; comply with NCMA TEK No. 28.  

 
3.02 CONSTRUCTION TOLERANCES: 
 

A. Variation from Plumb:  For vertical lines and surfaces of columns, walls and arises do not exceed 
1/4" in 10', or 3/8" in a story height not to exceed 20', nor 1/2" in 40' or more.  For external corners, 
expansion joints, control joints and other conspicuous lines, do not exceed 1/4" in any story or 20' 
maximum, nor 1/2" in 40' or more.  For vertical alignment of head joints do not exceed plus or 
minus 1/4" in 10', 1/2" maximum. 

 
  B. Variation from Level:  For bed joints and lines of exposed lintels, sills, parapets, horizontal grooves 

and other conspicuous lines, do not exceed 1/4" in any bay or 20' maximum, nor 1/2" in 40' or 
more.  For top surface of bearing walls do not exceed 1/8" between adjacent floor elements in 10' 
or 1/16" within width of a single unit. 

 
C. Variation of Linear Building Line:  For position shown in plan and related portion of columns, 

walls and partitions, do not exceed 1/2" in any bay or 20' maximum, nor 3/4" in 40' or more. 
 

D. Variation in Cross-Sectional Dimensions:  For columns and thickness of walls, from dimensions 
shown, do not exceed minus 1/4" nor plus 1/2". 

 
E. Variation in Mortar Joint Thickness:  Do not exceed bed joint thickness indicated by more than 

plus or minus 1/8", with a maximum thickness limited to 1/2".  Do not exceed head joint thickness 
indicated by more than plus or minus 1/8". 

 
3.03 LAYING MASONRY WALLS: 
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A.  Appearance:  Lay brick so that not less than a ½ brick (3 1/2”) is laid at all areas including end 

walls, window openings, lintels and headers.  Do not cut header bricks so the height is less than a 
full brick (2 1/4"). 

 
B. Layout walls in advance for accurate spacing of surface bond patterns with uniform joint widths 

and to accurately locate openings, movement-type joints, returns and offsets.  Avoid the use of 
less-than-half-size units at corners, jambs and wherever possible at other locations. 

 
C. Lay-up walls to comply with specified construction tolerances, with courses accurately spaced and 

coordinated with other work. 
 

D. Pattern Bond:  Lay exposed masonry in running bond with vertical joint in each course centered on 
units in courses above and below.  Lay concealed masonry with all units in a wythe in running 
bond or bonded by lapping not less than 2".  Bond and interlock each course of each wythe at 
corners.  Do not use units with less that nominal 4" horizontal face dimensions at corners or jambs. 

 
E. Stopping and Resuming Work:  Rack back 1/2-unit length in each course; do not tooth.  Clean 

exposed surfaces of set masonry, wet units lightly (if required) and remove loose masonry units 
and mortar prior to laying fresh masonry. 

 
F. Fill cores in hollow concrete masonry units with grout 3 courses (24") under bearing plates, beams, 

lintels, posts and similar items, unless otherwise indicated. 
 
3.04 MORTAR BEDDING AND JOINTING: 
 

A. Lay solid brick size masonry units with completely filled bed and head joint; butter ends with 
sufficient mortar to fill head joints and shove into place.  Do not slush head joints. 

 
B. Lay hollow concrete masonry units with full mortar coverage on horizontal and vertical face shells. 

 Bed webs in mortar in starting course on footings and in all courses of piers, columns and 
pilasters, and where adjacent to cells or cavities to be reinforced or filled with concrete or grout.  
For starting course on footings where cells are not grouted, spread out full mortar bed including 
areas under cells. 

 
C. Maintain joint widths shown, except for minor variations required to maintain bond alignment.  If 

not shown, lay walls with 3/8" joints. 
 

D. Cut joints flush for masonry walls which are to be concealed or to be covered by other materials, 
unless otherwise indicated. 

 
E. Tool exposed joints slightly concave using a jointer larger than joint thickness. 

 
F. Remove masonry units disturbed after laying; clean and reset in fresh mortar.  Do not pound 

corners or jambs to shift adjacent stretcher units which have been set in position.  If adjustments 
are required, remove units, clean off mortar and reset in fresh mortar. 

 
  
 
 
  3.05 FLASHING OF MASONRY WORK:  
 

A. General:  Provide concealed flashing in masonry work at, or above, angles, ledges and other 
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obstructions to the downward flow of water in the wall so as to divert such water to the 
exterior. Prepare masonry surfaces smooth and free from projections which could puncture 
flashing.  Place through-wall flashing on sloping bed of mortar and cover with mortar.  Seal 
penetrations in flashing with mastic before covering with mortar.  

3.06 REINFORCED UNIT MASONRY 

A. Temporary Formwork and Shores: Construct formwork and shores as needed to support reinforced 
masonry elements during construction. 

1. Construct formwork to provide shape, line, and dimensions of completed masonry as 
indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, tie, 
and support forms to maintain position and shape during construction and curing of 
reinforced masonry. 

2. Do not remove forms and shores until reinforced masonry members have hardened 
sufficiently to carry their own weight and that of other loads that may be placed on them 
during construction. 

B. Placing Reinforcement: Comply with requirements in TMS 602/ACI 530.1/ASCE 6. 

C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough 
strength to resist grout pressure. 

1. Comply with requirements in TMS 602/ACI 530.1/ASCE 6 for cleanouts and for grout 
placement, including minimum grout space and maximum pour height. 

2. Limit height of vertical grout pours to not more than 60 inches. 

3.07 FIELD QUALITY CONTROL 

A. Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections and 
prepare reports. Allow inspectors access to scaffolding and work areas as needed to perform tests 
and inspections. Retesting of materials that fail to comply with specified requirements shall be done 
at Contractor's expense. 

B. Inspections: Special inspections according to Level C in TMS 402/ACI 530/ASCE 5. Level 1 
Special Inspections according to IBC Table 1704.5.1 

1. Begin masonry construction only after inspectors have verified proportions of site-prepared 
mortar. 

2. Place grout only after inspectors have verified compliance of grout spaces and of grades, 
sizes, and locations of reinforcement. 

3. Place grout only after inspectors have verified proportions of site-prepared grout. 

C. Testing Prior to Construction: One set of tests. 

D. Testing Frequency: One set of tests for each 5000 sq. ft. (464 sq. m) of wall area or portion thereof. 
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E. Clay Masonry Unit Test: For each type of unit provided, according to ASTM C67 for compressive 
strength. 

F. Concrete Masonry Unit Test: For each type of unit provided, according to ASTM C140 for 
compressive strength. 

G. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, according to 
ASTM C780. 

H. Mortar Test (Property Specification): For each mix provided, according to ASTM C780. Test 
mortar for mortar air content and compressive strength. 

I. Grout Test (Compressive Strength): For each mix provided, according to ASTM C1019. 
 

 
3.08 REPAIR, POINTING AND CLEANING: 
 

A. Remove and replace masonry units which are loose, chipped, broken, stained or otherwise 
damaged, or if units do not match adjoining units as intended.  Provide new units to match 
adjoining units and install in fresh mortar or grout, pointed to eliminate evidence of 
replacement. 

 
B. Pointing:  During the tooling of joints, enlarge any voids or holes, except weep holes, and 

completely fill with mortar.  Point-up all joints including corners, openings and adjacent 
work to provide a neat, uniform appearance, and prepare for application of sealants. 

 
C. Final Cleaning:  After mortar is thoroughly set and cured, clean masonry as follows: 

 
Remove large mortar particles by hand with wooden paddles and non-metallic scrape hoes or 
chisels. 

 
Test cleaning methods on sample wall panel; leave 1/2 panel uncleaned for comparison 
purposes.  Obtain Architect's approval of sample cleaning before proceeding with cleaning 
of masonry. 

 
Saturate wall surfaces with water prior to application of cleaners; remove cleaners promptly 
by rinsing thoroughly with clear water. 

 
Use bucket and brush hand cleaning method described in BIA"Technical Note No. 20 
Revised" to clean brick masonry made from clay or shale, except use detergent masonry 
cleaner  

 
Clean concrete unit masonry to comply with masonry manufacturer's directions and 
applicable NCMA "Tek" bulletins. 

 
D. Protection:  Provide final protection and maintain conditions in a manner acceptable to 

Installer, which ensures unit masonry work being without damage and deterioration at time 
of substantial completion.   

 
END OF SECTION 04200 
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SECTION 05120 - STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes structural steel. 

1.2 SUBMITTALS 

A. Product Data:  For each product indicated. 

B. Shop Drawings:  Show fabrication of structural-steel components, including connections (as 
designed by delegated design engineer), stairs and railings (as designed by delegated design 
engineer), splices, holes, welds, and bolts. 

C. Signed and Sealed Shop Drawings and Calculations:  Provide signed and sealed shop drawings 
and calculations for all delegated designs including connection designs, stairs and railings.  
Delegated Design Engineer shall be licensed in the project state. 

D. Mill certificates. 

E. Welding certificates. 

1.3 QUALITY ASSURANCE 

A. Fabricator Qualifications:  Fabricator shall ensure that  (1) or more of the following 
requirements is met: 
1. A qualified fabricator that participates in the AISC Quality Certification Program and is 

designated an AISC-Certified Plant, Category STD and receives approval from the 
building official having jurisdiction. 

2. Fabrication is done on the premises of a fabricator registered and approved by the 
building official to perform such work without special inspection.  This approval shall be 
based upon review of the fabricator’s written procedural and quality control manuals and 
periodic auditing of fabrication practice by an approved special inspection agency.  At the 
completion of fabrication, the approved fabricator shall submit a certificate of compliance 
to the building official stating that the work was performed in accordance with the 
approved construction documents. 

3. Special Inspection procedures for fabricators shall be implemented in accordance with 
FBC 1704.2.5, FBC 1705.2.1 and the quality assurance inspection requirements of AISC 
360.  If chosen, the owner shall employ one or more approved agencies to perform 
inspections required in accordance with FBC chapter 17.  The fabricator is responsible to 
acknowledge the requirement for fabricator special inspection in his bid/quote to the 
contractor/owner. 

B. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel." 
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C. Comply with applicable provisions of the following specifications and documents: 

1. AISC 303. 
2. AISC 360. 
3. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

1.4 STORAGE AND PROTECTION 

A. Store steel members off ground and protect steel members and packaged materials from erosion 
and deterioration. 

B. Store fasteners in a protected place.  Clean and relubricate bolts and nuts that become dry or 
rusty before use. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Connections: Provide details of simple shear connections required by the Contract Documents 
to be selected or completed by structural-steel fabricator to withstand loads indicated and 
comply with other information and restrictions indicated.  All connections shall be coordinated 
with the sizes and details shown in the contract drawings. 

1. Select and complete connections using schematic details indicated and AISC 360. 
2. Use Allowable Stress Design; data are given at service-load level. 

2.2 MATERIALS 

A. Structural-Steel Shapes are ASTM A992, Plates, and Bars:  ASTM A 36, carbon steel or 
ASTM A 572, Grade 50, high-strength, low-alloy columbium-vanadium steel.  See construction 
drawings. 

B. Cold-Formed Structural-Steel Tubing:  ASTM A 500, Grade B. 

C. High-Strength Bolts, Nuts, and Washers:  ASTM A 325, Type 1, heavy hex steel structural 
bolts, heavy hex carbon-steel nuts, and hardened carbon-steel washers, uncoated.  All high-
strength bolts shall be twist-off type torque indicating bolts. 

D. Typical Shop Primer:  Fabricator's standard lead- and chromate-free, nonasphaltic, rust-
inhibiting primer, except where noted in “Shop Priming” below. 

E. Nonmetallic, Shrinkage-Resistant Grout:  Premixed, ASTM C 1107, of consistency suitable for 
application. 

2.3 GROUT 

A. Metallic, Shrinkage-Resistant Grout: ASTM C 1107/C 1107M, factory-packaged, metallic 
aggregate grout, mixed with water to consistency suitable for application and a 30-minute 
working time. 



 
Admin-Classroom Building 
St. Mary Catholic School                   Structural Steel Framing 05120-3 
 

B. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107/C 1107M, factory-packaged, 
nonmetallic aggregate grout, noncorrosive and nonstaining, mixed with water to consistency 
suitable for application and a 30-minute working time. 

2.4 FABRICATION 

A. Fabricate and assemble structural steel in shop to greatest extent possible.  Fabricate structural 
steel according to AISC specifications referenced in this Section and in Shop Drawings. 

1. Comply with fabrication tolerance limits in AISC's "Code of Standard Practice for Steel 
Buildings and Bridges" for structural steel. 

2. Shop install and tighten high-strength bolts according to RCSC's "Specification for 
Structural Joints Using ASTM A 325 or A 490 Bolts." 

a. Connection Type:  Bolts shall be twist-off type torque indicating bolts. 

3. Weld Connections:  Comply with AWS D1.1 for procedures, appearance and quality of 
welds, and methods used in correcting welding work. 

B. Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear connectors. 
Use automatic end welding of headed-stud shear connectors according to AWS D1.1/D1.1M 
and manufacturer's written instructions. 

2.5 SHOP PRIMING 

A. Shop prime steel surfaces except the following: 

1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded 
members to a depth of 2 inches (50 mm). 

2. Surfaces to be field welded or receive headed shear studs. 
3. Surfaces of high-strength bolted, slip-critical connections. 
4. Surfaces to receive sprayed fire-resistive materials (applied fireproofing).  Refer to 

architectural drawings for locations. 
5. Galvanized surfaces. 
6. Surfaces enclosed in interior construction. 

B. Surface Preparation: Clean surfaces to be painted. Remove loose rust and mill scale and spatter, 
slag, or flux deposits. Prepare surfaces according to the following specifications and standards: 

1. SSPC-SP 2, "Hand Tool Cleaning." 
2. SSPC-SP 3, "Power Tool Cleaning." 

3. SSPC-SP 7/NACE No. 4, "Brush-off Blast Cleaning." 

C. Priming: Immediately after surface preparation, apply primer according to manufacturer's 
written instructions and at rate recommended by SSPC to provide a minimum dry film thickness 
of 1.5 mils (0.038 mm). Use priming methods that result in full coverage of joints, corners, 
edges, and exposed surfaces. 

D. Coordinate shop primer with high performance paint system requirements selected by the 
contractor at the exterior cross.  Fabricator/Contractor coordination is required prior to priming. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify, with certified steel erector present, elevations of concrete- and masonry-bearing surfaces 
and locations of anchor rods, bearing plates, and other embedments for compliance with 
requirements. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 ERECTION 

A. Examination:  Verify elevations of concrete and masonry bearing surfaces and locations of 
anchorages for compliance with requirements. 

B. Erect structural steel accurately in locations and to elevations indicated and according to AISC 
specifications referenced in this Section. 

C. Base and Bearing Plates:  Clean concrete and masonry bearing surfaces of bond-reducing 
materials and roughen surfaces before setting base and bearing plates.  Clean bottom surface of 
base and bearing plates and set on wedges, shims, or setting nuts as required. 

1. Tighten anchor bolts, cut off wedges or shims flush with edge of base or bearing plate, 
and pack grout solidly between bearing surfaces and plates. 

D. Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice for 
Steel Buildings and Bridges." 

E. Install and tighten high-strength bolts according to RCSC's "Specification for Structural Joints 
Using ASTM A 325 or A 490 Bolts." 

1. Connection Type:  Bolts shall be twist-off type torque indicating bolts. 

F. Weld Connections:  Comply with AWS D1.1 for procedures, appearance and quality of welds, 
and methods used in correcting welding work. 

G. Field Touch-Up and Repair:  All areas damaged during shipping, storage (scaling rust), welding 
and erection shall be cleaned in accordance with SSPC-SP 11 Power Tool Cleaning to Bare 
Metal to remove all loose or damaged coatings, rust and any other foreign matter.  Contractor 
shall field apply primer and paint system as required based on location per section 2.2B above. 

3.3 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

B. Bolted Connections: Inspect bolted connections according to RCSC's "Specification for 
Structural Joints Using ASTM A 325 or A 490 Bolts." 

C. Field Welded Connections: Visually inspect field welds according to AWS D1.1/D1.1M. 

END OF SECTION 051200 
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SECTION 05400 – LIGHTGAGE METAL FRAMING 
 
PART 1 - GENERAL 
 
1.01 SUMMARY 
 

A. Provide lightgage metal framing: 
 

1. Metal pre-engineered roof trusses 
2.  Metal joists for interior ceilings 

 
1.03 PERFORMANCE REQUIREMENTS 
 

A. Structural Performance: Provide cold-formed metal framing capable of withstanding design 
 loads within limits and under conditions indicated.  Sizes indicated on drawings are considered 
 minimum and shall be upsized if required by loads. 

 
1. Wind Loads: As indicated on structural drawings. 
 
2. Deflection Limits: Horizontal deflection of L/360. 

 
1.04 SUBMITTALS 
 

A. Product data: For each type of truss and cold-formed metal framing product and accessory 
indicated. 
 

B. Shop Drawings:  Submit shop drawings showing pitch, span, camber, configuration and 
spacing for each truss required; type, size, material, finish, design values, location of metal 
connector plates; and bearing and anchorage details.  Erection and detail drawings to include 
size, location and connection requirements of all permanent bracing required to satisfy design 
criteria for members subject to compression loading which require lateral bracing at their ends 
or at any point between supports.  Shop drawings to include designation of truss hold down 
connectors and if appropriate special nailing requirements for said hold down. 
 

C. Submit design analysis and test reports indicating loading, section modulus, assumed 
allowable stress, stress diagrams and calculations, and similar information needed for analysis 
and to ensure that trusses and their hold downs comply with requirements of the Contract 
Documents. 

D. Provide shop drawings which have been signed and stamped by a structural engineer licensed 
to practice in Florida. 

 
1.05 QUALITY ASSURANCE 
 

A. Comply with governing codes and regulations.  Provide products of acceptable manufacturers 
which have been in satisfactory use in similar service for three years.  Use experienced 
installers.  Deliver, handle, and store materials in accordance with manufacturer's instructions. 

 
 B. Engineering Responsibility: Engage a qualified professional engineer to prepare design 

calculations, Shop Drawings, and other structural data. 
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PART 2 - PRODUCTS 
 
2.01 MATERIALS 

A.  Manufacturers:  Marino, Dietrich, Dale/Incor, Superior, USG, Gold Bond, Unimast, or 
approved equal. 

 
B.  Cold-Formed Metal Framing Materials: Refer to drawings for specific member 

  requirements: 
 1. Exterior Framing: C-shaped load-bearing steel studs with 1.625-inch flange and 

              flange return lip. 
 
2.02 COLD-FORMED METAL FRAMING 
 

A.  Interior Framing: C-shaped load-bearing steel studs with 1.625-inch flange and 
 flange return lip. 
 
B.  Runner Channel: U-shaped with 1.25-inch minimum flange. 
 
C.  Joist Framing: C-shaped load-bearing steel joists with 1.625-inch flange and flange  
  return lip. 
 
D.  Furring Channel: W-shaped load-bearing steel furring channels. 
 
E.  Deflection Channel: Single slip track design with 2.0-inch minimum flange length. 
 
F.  Units 16 gage (.0598-inch) and heavier: ASTM A 446, yield point 50,000. 
 Units 18 gage (.0358-inch): ASTM A 446, yield point 33,000 psi. 
 Units 20 gage (.0329-inch): ASTM A 446, yield point 33,000 psi. 
 
G. Finish: Galvanized, ASTM A 525, G60. 
 
H. Framing Accessories: With each type of metal framing required, provide manufacturers 

standard accessories as recommended by manufacturer for applications indicated, as needed to 
provide a complete metal framing system, including: 

 
I.  Supplementary framing. 

Lateral bracing, bridging, and solid blocking. 
Strap: 1-1/2” x 20 gage. 
Channels: 1-1/2” x 20 gage. 
Web stiffeners. 
Gusset plates. 
Deflection track and vertical side clips. 
Stud kickers and girts. 
Joist hangers and end closures. 
Reinforcement plates. 
Anchors, clips, and fasteners 

 
PART 3 - EXECUTION 
 
3.01  GENERAL 
 

A. Install materials and systems in accordance with manufacturer’s instructions and approved 
submittals. Install materials and systems in proper relation with adjacent construction. 
Coordinate with work of other sections. 
 

B. Comply with requirements of ASTM C 1007 for installation of steel studs and accessories and 
Metal Lath/Steel Framing Association Lightweight Steel Framing Systems Manual. 
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C. Make provisions for erection stresses. Provide temporary alignment and bracing. Framing 

components may be prefabricated into panels prior to erection. Perform lifting of prefabricated 
panels in a manner to prevent damage or distortion in any members in the assembly. Wire 
tying of framing components is NOT permitted. 

 
3.02  INSTALLATION 
 

A.  Runner Tracks: Install continuous tracks sized to match studs. Align tracks accurately to the 
layout at base and top of studs. Secure tracks as recommended by the stud manufacturer for 
the type of construction involved, except do not exceed 16-inches on center spacing for nail or 
power driven fasteners, nor 16-inches on center for other types of attachment. Provide 
fasteners at corners and ends of tracks. 

 
B.  Studs: Install at 16-inches on center, unless otherwise indicated. 

 
1.  Set studs plumb, except as needed for diagonal bracing or required for non-plumb 

walls or warped surfaces and similar requirements. 
 
2.  Secure studs to top and bottom runner tracks by either welding or screw fastening at 

both inside and outside flanges. Erect horizontal and vertical load bearing studs one 
piece full length. Splicing of studs is NOT permitted. Punch-outs shall be 10- inches 
minimum from ends of studs. 

 
3.  Allow for deflection, directly below horizontal building framing for non-load bearing 
 framing as indicated on drawings. 
 
4. Install horizontal stiffeners in stud system, spaced vertically at not more than 4 feet on 

center.  Fasten at each stud intersection. 
 
5.  Construct corners using minimum 3 studs. Double stud wall openings, door and 

window jambs  with opening larger than 2 feet square, except where indicated in 
manufacturer’s instructions. Install runner tracks and jamb studs with stud shoes or by 
welding and space jack studs same as full height studs of the wall. Secure stud system 
all around to wall opening frame in the manner indicated. 

 
6.  Install supplementary framing, blocking, and bracing in the metal framing system 

wherever walls or partitions are indicated to support fixtures, equipment, services, 
casework, heavy trim and furnishing, and similar work requiring attachment to the 
wall or partition. Where type of supplementary support is not otherwise indicated, 
comply with the stud manufacturer’s recommendations and industry standards in each 
case, considering the weight of loading resulting from the items supported. 

 
7.  Where stud system abuts structural columns or walls, anchor ends of stiffeners to 

supporting structure. 
 
8.  Install diagonal racking bracing at each corner where walls are free standing and not 

attached to structure. 
 
9.  Frame both sides of expansion and control joints, with separate studs; DO NOT bridge 

the joint with components of the stud system. 
 
C.  Restore damaged components. Protect work from damage. 

 
 
END OF SECTION 05400. 
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SECTION 05500 - METAL FABRICATIONS 
 
 
1.0 PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

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

 
1.2 SUMMARY 
 

A. This section includes the following metal fabrications: 
 

1. Miscellaneous metal fabrication, including steel beams. 
2. Loose shelf and relieving angles. 

 
1.3 SUBMITTALS 
 

A. Product data for products used in miscellaneous metal fabrications, including paint products and 
grout. 

 

B. Shop drawings detailing fabrication and erection of each metal fabrication indicated.  Include plans, 
elevations, sections, and details of metal fabrications and their connections.  Show anchorage and 
accessory items.  Provide templates for anchors and bolts specified for installation under other 
sections.  Submit shop drawings in pdf format.  Do not reproduce contract documents for inclusion 
as part of shop drawings. 

 
 
1.4 PROJECT CONDITIONS 
 

A. Field Measurements:  Check actual locations of walls and other construction to which metal 
fabrications must fit, by accurate field measurements before fabrication; show recorded 
measurements on final shop drawings.  Coordinate fabrication schedule with construction progress to 
avoid delay of Work. 

 
2.0 PART 2 - PRODUCTS 
 
2.1 FERROUS METALS 
 

A. Metal Surfaces, General:  For metal fabrications exposed to view upon completion of the Work, 
provide materials selected for their surface flatness, smoothness, and freedom from surface 
blemishes.  Do not use materials whose exposed surfaces exhibit pitting, seam marks, roller marks, 
rolled trade names, roughness, and, for steel sheet, variations in flatness exceeding those permitted 
by reference standards for stretcher leveled sheet. 

 
Steel Plates, Shapes, and Bars:  ASTM A 36. 

 
Steel Tubing:  Product type (manufacturing method) and as follows: 

 
Cold-Formed Steel Tubing:  ASTM A 500, grade as indicated below: 
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Grade A, unless otherwise indicated or required for design loading. 
       

Brackets, Flanges and Anchors:  Cast or formed metal of the same type material and finish as 
supported rails, unless otherwise indicated. 

 
B. FASTENERS 

General:  Provide zinc-coated fasteners for exterior use or where built into exterior walls.  Select 
fasteners for the type, grade, and class required. 

 
Bolts and Nuts:  Regular hexagon head type, ASTM A 307, Grade A. 
Lag Bolts:  Square head type, FS FF-B-561. 
Machine Screws:  Cadmium plated steel, FS FF-S-92. 
Wood Screws:  Flat head carbon steel, FS FF-S-111. 
Plain Washers:  Round, carbon steel, FS FF-W-92. 

 
Drilled-In Expansion Anchors:  Expansion anchors complying with FS FF-S-325, Group VIII (anchors, 
expansion, [nondrilling]), Type I (internally threaded tubular expansion anchor); and machine bolts 
complying with FS FF-B-575, Grade 5. 

 
Toggle Bolts:  Tumble wing type, FS FF-B-588, type, class, and style as required. 

 
Lock Washers:  Helical spring type carbon steel, FS FF-W-84. 

 
C. PAINT 

 
Shop Primer for Ferrous Metal:  Manufacturer's or fabricator's standard, fast curing, lead-free, universal 
modified alkyd primer selected for good resistance to normal atmospheric corrosion, for compatibility 
with finish paint systems indicated, and for capability to provide a sound foundation for field applied 
topcoats despite prolonged exposure complying with performance requirements of FS TT-P-645. 

 
Galvanizing Repair Paint:  High zinc dust content paint for regalvanizing welds in galvanized steel, with 
dry film containing not less than 94 percent zinc dust by weight, and complying with DOD-P-21035 or 
SSPC-Paint-20. 

 
Bituminous Paint:  Cold applied asphalt mastic complying with SSPC-Paint 12 except containing no 
asbestos fibers. 

 
Zinc Chromate Primer:  FS TT-P-645. 

 
2.2  FABRICATION, GENERAL 
 

A. Form metal fabrications from materials of size, thickness, and shapes indicated but not less than that 
needed to comply with performance requirements indicated.  Work to dimensions indicated or accepted 
on shop drawings, using proven details of fabrication and support.  Use type of materials indicated or 
specified for various components of each metal fabrication. 

 
2.3 LOOSE SHELF ANGLES 
 

A. Provide shelf angles for steel items bearing on masonry or concrete construction, made flat, free from 
warps or twists, and of required thickness and bearing area.  Drill plates to receive anchor bolts and for 
grouting as required.  Galvanize after fabrication. 

 
B. Size loose lintels for equal bearing of one inch per foot of clear span but not less than 8 inches bearing 
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at each side of openings, unless otherwise indicated. 
 

C. Galvanize loose steel lintels located in exterior walls. 
 

3.0   PART 3-EXECUTION 
 
3.1 INSTALLATION, GENERAL 
 

A. Fastening to In Place Construction:  Provide anchorage devices and fasteners where necessary for 
securing miscellaneous metal fabrications to in place construction; include threaded fasteners for 
concrete and masonry inserts, toggle bolts, through bolts, lag bolts, wood screws, and other connectors 
as required. 

 
B. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installation of 

miscellaneous metal fabrications.  Set metal fabrication accurately in location, alignment, and elevation; 
with edges and surfaces level, plumb, true, and free of rack; and measured from established lines and 
levels. 

 
C. Fit exposed connections accurately together to form hairline joints.  Weld connections that are not to be 

left as exposed joints but cannot be shop welded because of shipping size limitations.  Do not weld, cut, 
or abrade the surfaces of exterior units which have been hot dip galvanized after fabrication, and are 
intended for bolted or screwed field connections. 

 
3.2 SETTING 
 

A. Set loose angles on wedges, or other adjustable devices.  After the bearing members have been 
positioned and plumbed, tighten the anchor bolts.  Do not remove wedges or shims, but if protruding, 
cut off flush with the edge of the bearing plate before packing with grout. 

 
C. Use metallic non-shrink grout in concealed locations where not exposed to moisture; use nonmetallic 

non-shrink grout in exposed locations, unless otherwise indicated. 
 

D. Pack grout solidly between bearing surfaces and plates to ensure that no voids remain. 
 
END OF SECTION 05500 



Admin-Classroom Building 
St. Mary Catholic School Rough Carpentry 06100-1 
 

SECTION 06100 - ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Wood products. 
2. Wood-preservative-treated lumber. 
3. Fire-retardant-treated lumber. 
4. Dimension lumber framing. 
5. Framing with engineered wood products. 
6. Miscellaneous lumber. 
7. Plywood backing panels. 

1.2 DEFINITIONS 

A. Boards or Strips: Lumber of less than 2 inches nominal size in least dimension. 

B. Dimension Lumber: Lumber of 2 inches nominal size or greater but less than 5 inches nominal 
size in least dimension. 

C. Exposed Framing: Framing not concealed by other construction. 

D. Lumber grading agencies, and abbreviations used to reference them, include the following: 

1. NeLMA: Northeastern Lumber Manufacturers' Association. 
2. NLGA: National Lumber Grades Authority. 
3. SPIB: The Southern Pine Inspection Bureau. 
4. WCLIB: West Coast Lumber Inspection Bureau. 
5. WWPA: Western Wood Products Association. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. Indicate component 
materials and dimensions and include construction and application details. 

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 
certification by treating plant that treated materials comply with requirements. Indicate 
type of preservative used and net amount of preservative retained. 

1.4 INFORMATIONAL SUBMITTALS 

A. Material Certificates: 

1. For dimension lumber specified to comply with minimum allowable unit stresses. 
Indicate species and grade selected for each use and design values approved by the ALSC 
Board of Review. 
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2. For preservative-treated wood products. Indicate type of preservative used and net 
amount of preservative retained. 

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. For exposed lumber indicated to receive a stained or natural finish, mark grade stamp on 

end or back of each piece.  
3. 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. 

4. Provide dressed lumber, S4S, unless otherwise indicated. 

B. Maximum Moisture Content of Lumber:  19 percent unless otherwise indicated. 

C. Engineered Wood Products:  Provide engineered wood products acceptable to authorities 
having jurisdiction and for which current model code research or evaluation reports exist that 
show compliance with building code in effect for Project. 

1. Allowable Design Stresses:  Provide engineered wood products with allowable design 
stresses, 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. 

2.2 WOOD-PRESERVATIVE-TREATED LUMBER 

A. Preservative Treatment by Pressure Process: AWPA U1, Use categories as follows: 

1. After treatment, redry boards, dimension lumber to 19 percent maximum moisture 
content. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use 
material that is warped or that does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 
of Review. 

D. Application: Treat items indicated on Drawings, and the following: 

1. Wood floor plates that are installed over concrete slabs-on-grade. 
2. Wood exposed to the elements. 
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2.3 DIMENSION LUMBER FRAMING & ENGINEERED WOOD PRODUCTS (LVL) 

A. All Lumber (Load-Bearing & Non-Load-Bearing) by Grade:   

No. 2 grade. 

1. Species: 

a. Southern Pine 

B. Laminated-Veneer Lumber (LVL):  Structural composite lumber made from wood veneers with 
grain primarily parallel to member lengths, evaluated and monitored according to 
ASTM D 5456 and manufactured with an exterior-type adhesive complying with 
ASTM D 2559. 

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. Boise Cascade Corporation. 
b. Finnforest USA. 
c. Georgia-Pacific. 
d. Louisiana-Pacific Corporation. 
e. Weyerhaeuser Company. 

2. Extreme Fiber Stress in Bending, Edgewise:  2,600 psi. 
3. Modulus of Elasticity, Edgewise:  1,800,000 psi. 

2.4 FASTENERS 

A. General: Fasteners are to be of size and type indicated and comply with requirements specified 
in this article for material and manufacture. Provide nails or screws, in sufficient length, as 
indicated in the drawings. 

1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative 
treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating 
complying with ASTM A153/A153M or ASTM F2329. 

B. Nails, Brads, and Staples: ASTM F1667. 

C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities 
having jurisdiction, based on ICC-ES AC70. 

D. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to authorities 
having jurisdiction, based on ICC-ES AC01 ICC-ES AC58 ICC-ES AC193 or ICC-ES AC308 
as appropriate for the substrate. 

2.5 METAL FRAMING ANCHORS 

A. Manufacturers: Subject to compliance with requirements, provide products by the following:  

1. Simpson Strong-Tie Co., Inc. 

http://www.specagent.com/LookUp/?ulid=6267&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801826&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801827&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801828&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801830&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801836&mf=04&src=wd
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B. Post Bases: as indicated on the drawings.. 

C. Rafter Tie-Downs: as indicated on the drawings. 

D. Rafter Tie-Downs (Hurricane or Seismic Ties): as indicated on the drawings. 

E. Hold-Downs: as indicated on the drawings. 

F. Materials: Unless otherwise indicated, fabricate from the following materials: 

1. Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with ASTM 
A653/A653M, G60 coating designation. 

a. Use for interior locations unless otherwise indicated. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame 
Construction," unless otherwise indicated. 

B. Set work to required levels and lines, with members plumb, true to line, cut, and fitted. Fit 
rough carpentry accurately to other construction. Locate furring, nailers, blocking,and similar 
supports to comply with requirements for attaching other construction. 

C. Install plywood backing panels by fastening to studs; coordinate locations with utilities 
requiring backing panels. 

D. Install metal framing anchors to comply with manufacturer's written instructions. Install 
fasteners through each fastener hole. 

E. Do not splice structural members between supports unless otherwise indicated. 

F. Sort and select lumber so that natural characteristics do not interfere with installation or with 
fastening other materials to lumber. Do not use materials with defects that interfere with 
function of member or pieces that are too small to use with minimum number of joints or 
optimum joint arrangement. 

G. 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. 

H. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, 
complying with the following: 

1. Table 2304.10.1, "Fastening Schedule," in ICC's International Building Code (IBC). 
2. ICC-ES evaluation report for fastener. 

I. Securely attach roofing nailers to substrates by anchoring and fastening to withstand bending, 
shear, or other stresses imparted by Project wind loads and fastener-resistance loads as designed 
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in accordance with ASCE/SEI 7. 

J. Use steel common nails unless otherwise indicated. Select fasteners of size that will not fully 
penetrate members where opposite side will be exposed to view or will receive finish materials. 
Make tight connections between members. Install fasteners without splitting wood. Drive nails 
snug but do not countersink nail heads unless otherwise indicated. 

3.2 INSTALLATION OF WOOD BLOCKING AND NAILERS 

A. Install where indicated and where required for attaching other work. Form to shapes indicated 
and cut as required for true line and level of attached work. Coordinate locations with other 
work involved. 

B. Attach wood blocking to substrates to support applied loading. Recess bolts and nuts flush with 
surfaces unless otherwise indicated. 

C. Attach wood roofing nailers securely to substrate to resist the designed outward and upward 
wind loads indicated on Drawings and in accordance with ANSI/SPRI ED-1, Tables A6 and A7. 

D. Provide permanent grounds of dressed, pressure-preservative-treated, key-beveled lumber not 
less than 1-1/2 inches wide and of thickness required to bring face of ground to exact thickness 
of finish material. Remove temporary grounds when no longer required. 

3.3 INSTALLATION OF WALL FRAMING 

A. General: Provide single bottom plate and double top plates using members of 2-inch nominal 
thickness whose widths equal that of studs. Fasten plates to supporting construction unless 
otherwise indicated. 

1. For exterior walls, provide 2-by-6-inch nominal- size wood studs spaced16 inches o.c. 
unless otherwise indicated. 

2. For interior load-bearing walls, provide 2-by-6-inch nominal size wood studs spaced 16 
inches o.c. unless otherwise indicated. 

B. Construct corners and intersections as indicated in the drawings. 

C. Frame openings with multiple studs and headers as indicated in drawings. Provide nailed header 
members of thickness equal to width of studs as indicated in drawings. Support headers on jamb 
studs as indicated in drawings. 

3.4 PROTECTION 

A. Protect wood that has been treated with inorganic boron (SBX) from weather. If, despite 
protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment. 
Apply borate solution by spraying to comply with EPA-registered label. 

END OF SECTION 061000 
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SECTION 06160 - STRUCTURAL WOOD SHEATHING  

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Structural Wall sheathing. 
2. Structural Roof sheathing. 
3. Underlayment. 
4. Sheathing joint and penetration treatment. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For each type of process and factory-fabricated product.  Indicate component 
materials and dimensions and include construction and application details. 

 
1. Include data for fire-retardant treatment from chemical treatment manufacturer and 

certification by treating plant that treated plywood complies with requirements. 

B. Manufacturer’s Certification:  Submit manufacturer’s certification that materials comply with 
specified requirements and are suitable for intended application. 

C. Warranty Documentation:  Submit manufacturer’s standard warranty. 

1.3 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports:  For following products, from ICC-ES: 

1. Preservative-treated plywood. 
2. Fire-retardant-treated plywood. 

1.4 QUALITY ASSURANCE 

A. Preinstallation Conference:  Conduct conference at Project site requiring the attendance of all 
involved parties including but not limited to Installer, Framer, General Contractor, Structural 
Engineer, Inspector and Architect. Review materials, preparation, installation, protection, and 
coordination with other work. 

1.5 SHEATHING DELIVERY REQUIREMENTS 

A. Deliver materials to site with labels clearly identifying product name and manufacturer. 

B. Ensure sheathing panels are identified by the following: 
1. Label or stamp bearing manufacturer’s name or trademark. 
2. APA assigned plant number. 
3. Panel thickness. 
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4. Panel span rating. 
5. APA logo. 
6. Date of manufacture. 

1.6 SHEATHING STORAGE AND HANDLING REQUIREMENTS: 

A. Store OSB or Plywood sheathing panels flat, indoors or under cover, protected from weather. 

B. Protect materials during storage, handling, and installation to prevent damage. 

C. Keep sheathing panels off ground on flat base, if stored outdoors. 

D. Align blocking/supports to prevent warping, if sheathing panels are stacked. 

E. Do not expose OSB panels to weather or moisture on a continuous basis. 

F. Cover OSB panels loosely to allow air circulation at sides. 

G. Place full-width blocking 6 inches from each end and at 24-inch intervals over length of unit, 
on OSB panels too large to have supports banded to unit. 

H. Use inventories of OSB panels on first-in, first-out basis. 

I. Exposure to adverse moisture conditions could result in edge swell for OSB. Sanding may be 
required to level uneven edges before finish-covering application. 

1.7 SHEATHING WARRANTY 

A. Warranty Period for Plywood or OSB:  25 years from date of manufacture. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics:  For assemblies with fire-resistance ratings, provide 
materials and construction identical to those of assemblies tested for fire resistance per 
ASTM E 119 by a testing and inspecting agency acceptable to authorities having jurisdiction. 

1. Fire-Resistance Ratings:  Indicated by design designations from UL's "Fire Resistance 
Directory 

2.2 WOOD PANEL PRODUCTS 

A. Oriented Strand Board:  DOC PS 2. 

B. Plywood:  DOC PS 1.  

C. Informational: PS 1 and PS 2 are nationally recognized Voluntary Product Standards developed 
under procedures published by the U.S.Department of Commerce. PS 1, Structural Plywood, 
establishes requirements for structural plywood. PS 2, Performance Standard for Wood-Based 
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Structural-Use Panels, establishes requirements for structural wood-based panels such as 
oriented strand board (OSB), waferboard. 

2.3 OSB WALL PANELS: 

A. Walls shall be sheathed with PS 2, Exposure 1 oversized panels of OSB extending full-length 
vertically from bottom of bottom plate, sill plate, or joist area onto raised heel roof trusses or 
ends of floor trusses in one piece. Extend sheathing to top of top plate where truss does not 
bear on wall at level to be sheathed.  

2.4 PRESERVATIVE-TREATED PLYWOOD 

A. Preservative Treatment by Pressure Process:  AWPA U1; Use Category UC2 for interior 
construction, Use Category UC3b for exterior construction. 

B. Mark plywood with appropriate classification marking of an inspection agency acceptable to 
authorities having jurisdiction. 

C. Application:  Treat items indicated on Drawings  and plywood in contact with masonry or 
concrete or used with roofing, flashing, vapor barriers, and waterproofing. 

2.5 FIRE-RETARDANT-TREATED PLYWOOD 

A. General:  Where fire-retardant-treated materials are indicated, use materials complying with 
requirements in this article that are acceptable to authorities having jurisdiction and with fire-
test-response characteristics specified as determined by testing identical products per test 
method indicated by a qualified testing agency. 

B. Fire-Retardant-Treated Plywood by Pressure Process:  Products with a flame-spread index of 
25 or less when tested according to ASTM E 84, and with no evidence of significant 
progressive combustion when the test is extended an additional 20 minutes, and with the flame 
front not extending more than 10.5 feet (3.2 m) beyond the centerline of the burners at any time 
during the test. 

1. Exterior Type:  Treated materials shall comply with requirements specified above for 
fire-retardant-treated plywood by pressure process after being subjected to accelerated 
weathering according to ASTM D 2898.  Use for exterior locations and where indicated. 

C. Kiln-dry material after treatment to a maximum moisture content of 15 percent. 

D. Identify fire-retardant-treated plywood with appropriate classification marking of qualified 
testing agency. 

E. Application:  Treat plywood indicated on Architectural or other Drawings. 

2.6 WALL SHEATHING 

A. Plywood Wall Sheathing:  As indicated in structural drawings. 
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B. Oriented-Strand-Board Wall Sheathing:  Exposure 1; Thickness as indicated in structural 
drawings. 

C. Paper-Surfaced Gypsum Wall Sheathing:  ASTM C 1396/C 1396M, gypsum sheathing; with 
water-resistant-treated core and with water-repellent paper bonded to core's face, back, and 
long edges. 

1. Type and Thickness:  As Scheduled on Drawings. 

2.7 ROOF SHEATHING 

A. Plywood Roof Sheathing:  As indicated in structural drawings. 

B. Oriented-Strand-Board Roof Sheathing:  As indicated in structural drawings. 

2.8 FASTENERS 

A. General:  Provide fasteners of size and type indicated that comply with requirements specified 
in this article for material and manufacture. 

1. For roof and wall sheathing, provide fasteners with hot-dip zinc coating complying with 
ASTM A 153/A 153M. 

2.9 MISCELLANEOUS MATERIALS 

A. Adhesives for Field Gluing Panels to Framing:  Formulation complying with APA AFG-01 or 
ASTM D 3498 that is approved for use with type of construction panel indicated by 
manufacturers of both adhesives and panels. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Do not use materials with defects that impair quality of sheathing or pieces that are too small to 
use with minimum number of joints or optimum joint arrangement.  Arrange joints so that 
pieces do not span between fewer than three support members. 

B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting 
construction unless otherwise indicated. Provide specified gaps at panel edges were required by 
manufacturer. 

C. Securely attach to substrate by fastening as indicated, complying with the following: 

1. NES NER-272 for power-driven fasteners. 

2. Notes on Structural Drawings. 

3. Table 2304.9.1 of the Florida Building Code unless more stringent fastening 
requirements are required by the Structural Drawings. 
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D. Coordinate wall and roof sheathing installation with flashing and joint-sealant installation so 
these materials are installed in sequence and manner that prevent exterior moisture from 
passing through completed assembly. 

E. Do not bridge building expansion joints; cut and space edges of panels to match spacing of 
structural support elements. 

F. Acclimate OSB wall sheathing panels to surroundings for a minimum of 24 hours before 
installation. 

3.2 WOOD STRUCTURAL PANEL INSTALLATION 

A. General:  Comply with applicable recommendations in APA Form No. E30, "Engineered 
Wood Construction Guide," for types of structural-use panels and applications indicated. 

B. Fastening Methods:  Fasten panels as indicated below: 

1. Subflooring:  

a. Glue and nail to wood framing. 
b. Space panels 1/8 inch (3 mm) apart at edges and ends. 

2. Wall and Roof Sheathing:  

a. Nail to wood framing. 
b. Screw to cold-formed metal framing. 
c. Space panels 1/8 inch (3 mm) apart at edges and ends. 

C. Install nails a minimum of 3/8 inch from sheathing panel edges. 

D. Install Wall Sheathing panels flush with top of wall top plate, mid band, or into raised heel 
trusses. 

E. Apply sheathing tape to joints at items penetrating sheathing.  Apply at upstanding flashing to 
overlap both flashing and sheathing. 

END OF SECTION 061600 
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SECTION 06200 - FINISH CARPENTRY - INTERIOR AND EXTERIOR 
 
 
1.0 PART 1- GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section. 

 
1.2 DESCRIPTION OF WORK: 
 

A. Definition:  Finish carpentry includes carpentry work which is exposed to view, is non-structural, and 
which is not specified as part of other sections. 

 
B. Types of finish carpentry work in the section include: 

 
1. Painted interior and exterior running and standing trim. 

 
C. Architectural woodwork is specified in Section 06402. 

 
1.3 QUALITY ASSURANCE: 
 

A. Factory marks each piece of lumber and plywood with type, grade, mill and grading agency 
identification.  

 
1.4 SUBMITTALS: 
 

A. Samples:  Submit 24” full board, unfinished showing molding configuration.   
 
1.5 PRODUCT DELIVERY, STORAGE AND HANDLING: 
 

A. Protect finish carpentry materials during transit, delivery, storage and handling to prevent damage, 
soiling and deterioration. 

 
B. Do not deliver finish carpentry materials, until painting, wet work, grinding and similar operations 

which could damage, soil or deteriorate woodwork have been completed in installation areas.  If, due 
to unforeseen circumstances finish carpentry materials must be stored in other than installation areas, 
store only in areas meeting requirements specified for installation areas. 

 
1.6 JOB CONDITIONS: 
 

A. Conditioning:  Do not install finish carpentry until required temperature and relative humidity have 
been stabilized and will be maintained in installation areas. 

 
B. Maintain temperature and humidity in installation area as required to maintain moisture content of 

installed finish carpentry within a 1.0 percent tolerance of optimum moisture content, from date of 
installation through remainder of construction period.  The fabricator of woodwork shall determine 
optimum moisture content and required temperature and humidity conditions. 
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2.0 PART 2-PRODUCTS 
 
2.1 WOOD PRODUCT QUALITY STANDARDS: 
 

A. Softwood Lumber Standards:  Comply with PS 20 and with applicable grading rules of the respective 
grading and inspecting agency for the species and product indicated. 

 
B. Wood working Standard: Where indicated for a specific product complies with specified provision of 

the following: 
 
  1. Architectural Woodwork Institute (AWI) "Quality Standards". 
  2. Woodwork Institute of California (WIC) "Manual of Millwork." 
 
2.2 MATERIALS: 
 

A. Nominal sizes are indicated, except as shown by detailed dimensions.  Provide dressed or worked and 
dressed lumber, as applicable, manufactured to the actual sizes as required by PS 20 or to actual sizes 
and patterns as shown unless otherwise indicated. 

 
B. Moisture Content of Softwood Lumber:  Provide seasoned (KD) lumber having moisture content from 

time of manufacture until time of installation not greater than values required by the applicable grading 
rules of the respective grading and inspecting agency for the species and product indicated. 

 
C. Lumber for Painted Finish:  At Contractor's option, use pieces which are either glued up lumber or 

made of solid lumber stock. 
 

D. Interior Standing and Running Trim for Painted Finish:  Any western soft-wood species graded and 
inspected by WWPA; Grade: "C Select" or "Choice".  

 
E. Exterior Trim/fascia:   
  1. For wood:  Cedar or redwood; inspected by WWPA: Grade: "C Select" or "Choice". 
  2. For cement boards or trim:  manufactured by James Hardie Corporation or approved equal.  

 
F. Miscellaneous Materials: 

  Fasteners and Anchorages:  Provide nails, screws and other anchoring devices of the type, size, 
material and finish required for application indicated to provide secure attachment, concealed where 
possible, and complying with applicable Federal Specifications. 

 
 Exterior fasteners: Corrosion resistant, galvanized, or stainless steel fasteners. 

 
3.0 PART 3-EXECUTION 
 
3.1 INSTALLATION: 
 

A. Discard units of material which are unsound, warped, bowed twisted, improperly treated, not adequately 
seasoned or too small to fabricate work with minimum of joints or optimum jointing arrangements, or 
which are of defective manufacturer with respect to surfaces, sizes or patterns. 

 
B. Install the work plumb, level, true and straight with no distortions.  Shim as required using concealed 

shims.  Install to a tolerance of 1/8" in 8'-0" for plumb and level; and with 1/16" maximum offset in 
flush adjoining 1/8" maximum offsets in revealed adjoining surfaces. 
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C. Scribe and cut work to fit adjoining work, and refinish cut surfaces or repair damaged finish at cuts. 
 
D. Standing and Running Trim: Install with minimum number of joints possible, using full-length pieces 

(from maximum lengths of lumber available) to the greatest extent possible. Stagger joints in adjacent 
and related members. Cope at returns, miter at corners, to produce tight fitting joints with full surface 
contact throughout length of joint.  Use scarf joints for end-to-end joints. 

 
E. Anchor finish carpentry work to anchorage devices or blocking built-in directly attached to substrates.  

Secure to grounds, stripping and blocking with countersunk, concealed fasteners and blind nailing as 
required for a complete installation. Except where prefinished matching fasteners heads are required, 
use fine finishing nail for exposed nailings, countersunk and filled flush with finished surface, and 
matching final finish where transparent is indicated. 

 
3.2 ADJUSTMENT, CLEANING, FINISHING AND PROTECTION: 
 

A. Repair damaged and defective finish carpentry work wherever possible to eliminate defects functionally 
and visually; where not possible to repair properly, replace woodwork.  Adjust joinery for uniform 
appearance. 

 
B. Clean finish carpentry on exposed and semi exposed surfaces. Touch-up shop applied finishes restoring 

damaged or soiled areas.  
 

C. Refer to Division-9 sections for final finishing of installed running and standing trim work. 
 

D. Back prime all standing and running trim and fascia. 
 

E. Protection:  Installer of finish carpentry work shall advise Contractor of final protection and 
maintained conditions necessary to ensure that work will be without damage or deterioration at time of 
acceptance. 

 
 
END OF SECTION 06200 
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SECTION 06402 - INTERIOR ARCHITECTURAL WOODWORK 
 
1.0  PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

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

 
1.2 SUMMARY 
 

A. This Section includes the following: 
 

1. Plastic laminate cabinets and countertops 
4.     Solid surface countertops 
5.     Solid surface window sills 

 
1.3 SUBMITTALS 
 

A. Shop drawings showing location of each item, dimensioned plans and elevations, large-scale 
details, attachment devices, and other components. 

 
B. Samples for initial selection purposes of the following in form of manufacturer's color charts 

consisting of actual units or sections of units showing full range of colors, textures, and patterns 
available for each type of material indicated. 

 
1. Plastic laminate. 
2. Shop applied wood finishes.  
3. Exposed cabinet hardware, one unit of each type and finish. 
4. Solid surfacing and granite. 

 
1.4 QUALITY ASSURANCE 
 

A. AWI Quality Standard:  Comply with applicable requirements of "Architectural Woodwork Quality 
Standards" published by the Architectural Woodwork Institute (AWI) except as otherwise 
indicated. 

 
B. WIC Quality Standard:  Comply with applicable requirements of "Manual of Millwork" published 

by Woodwork Institute of California (WIC) unless otherwise indicated. 
 

C. Where homogeneous plastic or solid polymer is indicated on drawings, the material shall be 
Avonite Surfaces, manufactured by ARISTECH ACRYLICS LLC, 7350 Empire Drive, Florence, 
KY 41042, 800-428-6648. 

 
D. Installer Qualifications: Installation of all surfaces shall be by a firm that is authorized by the 

manufacturer to fabricate and install these surfaces and that can demonstrate successful experience 
in installing finished carpentry items similar in type and quality to those required for this project. 

 
1.5 DELIVERY, STORAGE, AND HANDLING 
 

A. Protect woodwork during transit, delivery, storage, and handling to prevent damage, soilage, and 
deterioration. 
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B. Do not deliver woodwork until painting, wet work, grinding, and similar operations that could 

damage, soil, or deteriorate woodwork have been completed in installation areas. 
 

C. Transport and handle sheets and fabricated items by methods that will prevent damage and 
defacing. 

 
D. Storage: If units are not installed immediately upon delivery to site, store in covered location, off 

the ground or floor, and cover with moisture and stain-resistant paper or plastic. 
 
1.6 PROJECT CONDITIONS 
 

A. Environmental Conditions:  Obtain and comply with Woodwork Manufacturer's and Installer's 
coordinated advice for optimum temperature and humidity conditions for woodwork during its 
storage and installation, whether stored on site or off site.  Do not install woodwork until these 
conditions have been attained and stabilized so that woodwork is within plus or minus 1.0 percent 
of optimum moisture content from date of installation through remainder of construction period. 

 
Obtain and comply with manufacturer=s advice for optimum temperature and humidity conditions 
for the product during its storage and installation. 

 
B. Field Measurements:  Where woodwork is indicated to be fitted to other construction, check actual 

dimensions of other construction by accurate field measurements before manufacturing woodwork; 
show recorded measurements on final shop drawings.  Coordinate manufacturing schedule with 
construction progress to avoid delay of Work. 

 
1.7 WARRANTY 
 

A. Furnish manufacturer=s warranty against defective materials and workmanship. 
 
2.0  PART 2 - PRODUCTS 
 
2.1 HIGH PRESSURE DECORATIVE LAMINATE MANUFACTURERS 
 

A. Manufacturer:  Subject to compliance with requirements, provide high pressure decorative 
laminates of one of the following: 

 
1. Formica Corp. 
2. Laminart. 
3. Nevamar Corp. 
4. Wilsonart  

 
2.2 SOLID SURFACE:  
 

A. Surfaces sheets in 1/2" thickness, Class I or Class III rated 
Finish: Matte. 
Color: From manufacturer’s standard colors. 

 
 
 

B.  Manufacturers:  
1.  Avonite - Studio, or approved equal by: 
2.  Wilsonart 
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3.  Formica solid surfacing 
4.  Corian  

 
C. Solid Surfaces shall be non-porous, homogenous blend of polyester or acrylic alloys and fillers to create 

a material that cuts like wood. The color and pattern shall extend throughout the material. The material 
shall be in 1/4@ (6mm) or 1/2@ (12mm) thickness as indicated, in one piece wherever possible. 

 
Joint Adhesive: Type recommended by manufacturer, in color to match surfaces. 

 
        Silicone sealant: Type recommended by manufacturer. 

 
2.4 WOOD MATERIALS 

 
A. General:  Provide materials that comply with requirements of the AWI woodworking 

standard for each type of woodwork and quality grade indicated and, where the following 
products are part of woodwork, with requirements of the referenced product standards, that 
apply to product characteristics indicated: 

 
Hardboard:  ANSI/AHA A135.4 
High Pressure Laminate:  NEMA LD 3. 
Softwood Plywood:  PS 1. 

 
B. Wood trim for transparent finish:  Rift cut or plain sliced Red Oak if indicated on drawings, 

premium grade. 
 
2.5 FABRICATION, GENERAL 
 

A. Wood Moisture Content:  Comply with requirements of referenced quality standard for 
moisture content of lumber in relation to relative humidity conditions existing during time of 
fabrication and in installation areas. 

 
B. Fabricate woodwork to dimensions, profiles, and details indicated.   

 
C. Complete fabrication, including assembly, finishing, and hardware application, before 

shipment to project site to maximum extent possible.  Disassemble components only as 
necessary for shipment and installation.  Where necessary for fitting at site, provide ample 
allowance for scribing, trimming, and fitting. 

 
D. Granite:   
  1. Color selected from manufacturer’s standard colors 
  2. Ease top and front edges and corners.  
  3. Surfaces shall be fabricated to field measurements. Seams shall be located 

where shown on approved shop drawings. Provide seam blocks under all 
seams where necessary in accordance with manufacturer’s 
recommendations.  

  
 
 
 
2.6 LAMINATE CLAD CABINETS          
 

A. Quality Standard:  Comply with AWI Section 400 and its Division 400B "Laminate Clad 
Cabinets." 
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B. Quality Standard: Comply with WIC Section 15 "Plastic-Covered Casework." 

 
C. WIC Section 16: "Laminated Plastic Countertops, Splashes and Wall Paneling."   

 
D. Type of Top:  High pressure decorative, premium grade, color to be selected by architect 

from manufacturer's standard colors. 
 

2.7 HARDWARE 
 

A. Hinges: shall be Blum Module 170 concealed, European style, 170 degree opening (90 
degree opening where adjacent to wall), self-closing. 

 
B. Pulls shall be cast brass, accurately positioned on door and drawer front with machine 

screws.  Pulls shall be Stanley #4484.  Finish shall be brushed aluminum. 
 

C. Drawers and glide out shelves shall be suspended on nylon roller steel slides to insure quiet, 
smooth operation.  Slides shall have 100 pound load rating (minimum) with built in drawer 
stop and self close feature in the last one inch of travel.  Glides shall be full extension Knape 
& Vogt (K&V) 8400 typical. 

 
D. File drawers shall be suspended on full extension steel slides with ball bearings and a 100 

pound minimum load rating, equal to K&V 8400. 
 

E. Locks will be provided where shown on drawings or cabinet description.  Locks shall be 
cylinder type, dye cast, with five-disc tumbler mechanism.  Each lock shall be provided with 
3 milled brass keys.  Provide option of selecting keyed alike, keyed different, and master 
keyed locks.  K&V 986, Corbin 02067, Yale 9730. 

 
F. Adjustable shelf standards and supports shall be Stanley 798/799, K&V 255 or Grant 

120/121.  Line Boring is acceptable with metal shelf supports (note: plastic is not 
acceptable). 

 
G. Grommets may be solid plastic or metal with cord slot cover equal to Mockett with at least 8 

colors to choose from. 
 
3.0  PART 3 - EXECUTION 
 
3.1 PREPARATION 
 

A. Install woodwork plumb, level, true, and straight with no distortions.  Shim as required with 
concealed shims.  Install to a tolerance of 1/8 inch in 8'-0" for plumb and level (including 
tops) and with no variations in flushness of adjoining surfaces. 

 
B. Scribe and cut woodwork to fit adjoining work and refinish cut surfaces or repair damaged 

finish at cuts. 
 

C. Anchor woodwork to anchors or blocking built in or directly attached to substrates.  Secure 
to grounds, stripping and blocking with countersunk, concealed fasteners and blind nailing 
as required for a complete installation.  Except where pre-finished matching fastener heads 
are required, use fine finishing nails for exposed nailing, countersunk and filled flush  with 
woodwork and matching final finish where transparent finish is indicated. 
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E. Cabinets:  Install without distortion so that doors and drawers fit openings properly and are 
accurately aligned.  Adjust hardware to center doors and drawers in openings and to provide 
unencumbered operation.  Complete the installation of hardware and accessory items as 
indicated.   

 
F. Tops:  Anchor securely to base units and other support systems as indicated. 
 

3.2 ADJUSTMENT AND CLEANING 
 

A. Repair damaged and defective woodwork where possible to eliminate defects functionally 
and visually; where not possible to repair, replace woodwork.  Adjust joinery for uniform 
appearance. 

 
3.3 PROTECTION 
 

A. Provide final protection and maintain conditions, in a manner acceptable to manufacturer 
and installer that ensures that woodwork is being without damage or deterioration at time of 
Substantial Completion. 

 
 
END OF SECTION 06402 
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SECTION 07200 - INSULATION  
 
1.0 PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division-1 Specification sections, apply to work of this section. 

 
 
1.2 DESCRIPTION OF WORK: 
 

A.  Applications of insulation specified in this section include the following: 
 
  1. Cavity Insulation 
     2.  Spray-applied insulation   
  3.  Batt-type insulation for wall noise reduction.  
     4.  Vapor barriers under slabs-on-grade 
 
Roof insulation is specified in Roofing Sections.  
   
1.3   QUALITY ASSURANCE: 
 

A. Thermal Resistivity:  Where thermal resistivity properties of insulation materials are designated 
by r-values they represent the rate of heat flow through a homogenous material exactly 1" thick, 
measured by test method included in referenced material standard or otherwise indicated.  They 
are expressed by the temperature difference in degrees F between the two exposed faces 
required to cause one BTU to flow through one square foot per hour at mean temperatures 
indicated. 

 
B. Fire Performance Characteristics:  Provide insulation materials which are identical to those whose 

fire performance characteristics, as listed for each material or assembly of which insulation is a 
part, have been determined by testing, per methods indicated below, by UL or other testing and 
inspecting agency acceptable to authorities having jurisdiction. 

 
  1. Surface Burning Characteristics:  ASTM E 84. 
     2. Fire Resistance Ratings:  ASTM E 119. 
     3. Combustion Characteristics:  ASTM E 136. 
 
1.4 SUBMITTALS: 
 

A. Product Data:  Submit manufacturer's product literature and installation instructions for each type 
of insulation and vapor retarder material required. 

 
1.5 DELIVERY, STORAGE, AND HANDLING: 
 

A. General Protection:  Protect insulations from physical damage and from becoming wet, soiled, or 
covered with ice or snow.  Comply with manufacturer's recommendations for handling, storage 
and    protection during installation. 
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2.0 PART 2 - PRODUCTS 
 
2.1 MATERIALS: 
 

1. Cavity Wall Insulation: Provide rigid closed-cell extruded board with integral high density skin; 
comply with ASTM C 578 for 

      Type IV and the following:                                             
    a. Meet the typical 5 year aged thermal conductivity, K factor of  .20 BTU in/hr square feet 

degree F. when tested at 75 degrees F mean temperature per ASTM C-518-75e.  
    b. Compressive strength of 40 psi per ASTM D-1621-73. 
    c. Maximum water absorption of 0.3% by volume when tested per ASTM 272-72 
    d. Water vapor permeance for one inch product of 1.0 perm max. per ASTM E96-80. 
    e. Manufacturer's standard length and width: 
        f. Square Edge 
        g. 2" 
        h. R = 10 
    i. Acceptable Manufacturer: Styrofoam SM by Dow Chemical Co., or approved equal. 
 

2.  Batt-type Insulation and acoustical insulation: Provide unfaced glass fiber units: 
     
    a. Flame spread and smoke developed as per ASTM E84. 
    b. Manufacturer's standard length and width as, per drawings. 
   c. Size: 4” or 6" nom.;  R = 19 at exterior walls.  
    d. Acceptable manufacturer's: Certainteed Corp., Manville Corp., or Owens-Corning Fiberglas 

Corp.  
 
 3. Spray-applied insulation (Icynene): 
 a. Water-blown foam insulation, applied by spraying and adhering to substrates.  
  Mfr:  Icynene, Inc.  or approved equal.  

b. ASTM D6866, for renewable content, ASTM C518 for thermal performance:   Developed 
thermal resistance is as shown on the drawings.:   R/in = R3.7 hr. ft2 ºF/BTU 
c. Fire resistance:   Class A;  Surface burning characteristics per ASTM E84:  

Flame Spread less than 25 
Smoke Development less than 450 

d. R value at floor:  R=20 
e. Installation by licensed Icynene installer with 3years minimum experience. 

 
4. Vapor barriers under slabs-on-grade: 10 mil polyethylene film with laboratory tested 

vapor)transmission rating of 0.2 perms.  
 

5. Miscellaneous Materials: 
 
      Adhesive for bonding insulation to be as recommended by insulation manufacturer, and 

complying with the requirements for fire performance characteristics. 
 

    Mechanical Anchors to be the type and size recommended by the insulation manufacturer for 
type of application and condition of substrate. 

 
      Mastic Sealer to be type recommended by insulation manufacturer for bonding edge joints 

between units and filling voids in work. 
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3.0 PART 3 - EXECUTION 
 
3.1 INSPECTION AND PREPARATION: 
 

A. Require Installer to examine substrates and conditions under which insulation work is to be 
performed.  A satisfactory substrate is one that complies with requirements of the section in 
which substrate and related work is specified.  Obtain installer's written report listing conditions 
detrimental to performance of work in this section.  Do not proceed with installation of 
insulation until unsatisfactory conditions have been corrected. 

 
 

B. Clean substrates of substances harmful to insulations or vapor retarders, including removal of 
projections which might puncture vapor retarders. 

 
3.2 INSTALLATION, GENERAL: 
 

A. Comply with manufacturer's instructions for particular conditions of installation in each case.  If 
printed instructions are not available or do not apply to project conditions, consult 
manufacturer's technical representative for specific recommendations before proceeding with 
work. 

 
B. Extend insulation full thickness as shown over entire area to be insulated.  Cut and fit tightly 

around obstructions, and fill voids with insulation.  Remove projections which interfere with 
placement. 

 
3.3   INSTALLATION OF CAVITY INSULATION: 
 
         A.   Install small pads of adhesive spaced approximately 1'-0" o.c. both ways on inside face, as 

recommended by manufacturer.  Fit courses of insulation between wall ties and other confining 
obstructions in cavity, with edges butted tightly both ways.   Press units firmly against inside 
wythe of masonry or other construction as shown. 

 
Certify that adhesive is compatible with Liquid Air Barrier specified in Section 07160 

 
3.4   INSTALLATION OF BATT INSULATION: 
 

A. Apply insulation units to substrate by method indicated, complying with manufacturer's 
recommendations.                  

 
3.5   INSTALATION OF SPRAY-APPLIED INSULATION:  
 

A. Installation per manufacturer’s written instructions by licensed Icynene installer with 3years 
minimum experience. 

 
3.6   INSTALLATION OF VAPOR RETARDERS: 
 

A.    General:  Extend vapor retarder to extremities of areas to be protected from vapor transmission.  
Secure in place with adhesives or other anchorage system as indicated.  Extend vapor retarder to 
cover miscellaneous voids in insulated substrates, including those which have been stuffed with 
loose fiber-type insulation. 
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B. Seal overlapping joints in vapor retarders with adhesives per vapor retarder manufacturer's 
printed directions.  Seal butt joints and fastener penetrations with tape of type recommended by 
vapor retarder manufacturer.                                                           

                                                
C.    Repair any tears or punctures in vapor retarders immediately before concealment by other work.  

Cover with tape or another layer of vapor retarder. 
 
3.7  PROTECTION: 
 

A.    General:  Protect installed insulation and vapor retarders from harmful weather exposures and 
from possible physical abuses, where possible by no delayed installation of concealing work or, 
where that is not possible, by temporary covering or enclosure. 

 
 
END OF SECTION 07200 
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SECTION 07241-EXTERIOR INSULATION AND FINISH SYSTEMS 
 
 
PART 1-GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section. 

 
1.2 SUMMARY: 
 

A. Extent of exterior insulation and finish systems is indicated on drawings. 
 

B. Types of exterior insulation and finish system applications in this section include the following:  
 
 Applications over concrete masonry units. 

 
C. Sealing joints for this system is specified in this section. 

 
1.3 DEFINITIONS: 
 

A. Exterior insulation and finish system refers to an exterior assembly composed of an inner layer of 
thermal insulation board and an outer layer forming the protective finish coating.  The assembly is 
applied to a supporting substrate of construction indicated.  Designations below for the class and 
type of exterior insulation and finish system specified in this section are based on those developed by 
the Exterior Insulation Manufacturers Association (EIMA). 

 
B. Class PB Type A designates a polymer-based protective finish coating (Class PB), externally 

reinforced (Type A). 
 

C. System in this section refers to Class PB Type A exterior insulation and finish systems. 
 

D. System manufacturer refers to the manufacturer of the exterior insulation and finish system. 
 
1.4 SYSTEM DESCRIPTION: 
 

A. Provide system complying with the following performance requirements: 
 

B. Bond Integrity:  Free from bond failure within system components for between system and 
supporting wall construction, resulting from exposure to fire, wind loads, weather, or other in-service 
conditions. 

 
C. Weather tightness:  Resistant to water penetration from exterior into system and assemblies behind it 

or through them into interior of building which results in deterioration of thermal insulating 
effectiveness or other degradation of system and assemblies behind system including substrates, 
supporting wall construction, and interior finish. 

 
1.5 SUBMITTALS: 
 

A. Product Data:  Manufacturer's technical data for each component of exterior insulation and finish 
system. 
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B. Samples for Initial Selection Purposes:  Manufacturer's standard color charts and small scale samples 
indicating textural choices available. 

 
C. Submit sealant manufacturer's standard bead samples consisting of strips of actual products showing full 

range of colors available. 
 

D. Samples for Verification Purposes:  Samples, 2' square, for each finish, color, and texture indicated; 
prepare samples using same tools and techniques intended for actual work. 

 
E. Incorporate within each sample a typical control joint filled with sealant of color indicated or selected. 

 
F. Installer certificates signed by manufacturer certifying that Installers comply with specified requirements. 

 
G. Sealant compatibility and test report from sealant manufacturer certifying that materials forming joint 

substrates of system have been tested for compatibility and adhesion with joint sealants; include sealant 
manufacturer's interpretation of results relative to sealant performance and recommendations for primers 
and substrate preparation needed to obtain adhesion. 

 
1.6 QUALITYASSURANCE: 
 

A. Manufacturer Qualifications:  Firm regularly engaged in manufacturing products for system indicated 
and with at least 3 years successful experience in applications similar to that required for this Project. 

 
B. Installer Qualifications:  Engage an Installer that is certified in writing by system manufacturer as 

qualified for installation of systems indicated. 
 

C. Single Source Responsibility:  Obtain materials for system from either a single manufacturer or from 
manufacturers approved by the system manufacturer as compatible with other system components. 

 
1.7 PROJECT CONDITIONS: 
 

A. Environmental Conditions:  Do not install system when ambient outdoor temperatures are 40 deg F (4 
deg C) and falling unless temporary protection and heat is provided to maintain ambient temperatures 
above 40 deg F (4 deg C) during installation of wet materials and for 24 hours after installation or longer 
to allow them to become thoroughly dry and weather resistant. 

 
1.8 SEQUENCING AND SCHEDULING: 
 

A. Sequence installation of system with related work specified in other sections to ensure that wall 
assemblies, including flashing, trim, and joint sealers, are protected against damage from weather, aging, 
corrosion, or other causes. 

 
PART 2-PRODUCTS 
 
2.1 MANUFACTURERS: 
 

A. Manufacturers: Provide System from one of the following: 
 

Dryvit System, Inc. ISPO, Inc. 
Finestone, Inc. Parex System 
Sto Industries, Inc. Senergy Inc. 
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2.2 MATERIALS: 
 

A. Compatibility:  Provide adhesive, board insulation, reinforcing fabrics, base and finish coat materials, 
sealants, and accessories which are compatible with one another and approved for use by system 
manufacturer. 

 
B. Provide colors and texture of protective coating to comply with following requirements: 

 
C. Provide selection made by Architect from manufacturer's full range of standard colors and textures 

available for type of finish coat indicated. 
 

D. Surface Sealer:  System manufacturer's standard adhesion intermediary designed to improve bond 
between substrate of type indicated and adhesive for application of insulation. 

 
E. Plastic Tracks for Application of Insulation:  System manufacturer's standard plastic track system 

consisting of horizontal starter tracks, horizontal holding tracks, and vertical tee-shaped members 
designed for mechanical attachment to substrates indicated and for attaching insulation by engaging 
grooves in edges of insulation. 

 
F. Adhesive for Application of Insulation:  System manufacturer's standard formulation designed for 

indicated use, compatible with substrate and complying with the following requirements: 
 

Factory-mixed formulation designed for adhesive attachment of insulation to substrates of type 
indicated, as approved by system manufacturer. 

 
G. Molded Polystyrene Board Insulation:  Rigid, cellular thermal insulation formed by the expansion of 

polystyrene resin beads or granules in a closed mold to comply with ASTM C 578 for Type I; aged in 
block form prior to cutting and shipping by air drying for not less than 6 weeks or by another method 
approved by system manufacturer and producing equivalent results; 2' x 4' x thickness indicated but not 
less than the minimum thickness allowed by system manufacturer; and complying with requirements of 
system manufacturer for corner squareness and other dimensional tolerances. 

 
Manufacture insulation with edges grooved for track installation method. 

 
H. Reinforcing Fabric:  Balanced, alkali-resistant open weave glass fiber fabric treated for compatibility 

with other system materials; made from continuous multi-end strands with tensile strength of not less than 
120 lbs. and 140 lbs. in warp and fill directions, respectively, per ASTM D 1682 and complying with 
ASTM D 578 and the following requirements: 

 
Weight of Heavy Weight Resistant Reinforcing Fabric:  Not less than 21 oz. per sq. yd. 

  Weight of Strip Reinforcing Fabric:  Not less than 3.75 oz. per sq. yd. 
 

I. Base Coat Materials:  System manufacturer's standard, job mixed formulation of Portland cement 
complying with ASTM C 150, Type I, white or natural color; and system manufacturer's standard 
polymer based adhesive designed for use indicated. 

 
J. Finish Coat Materials:  System manufacturer's standard mixture complying with the following 

requirements for material composition and method of combining materials: 
 

Factory-mixed formulation of polymer emulsion admixture, color- fast mineral pigments, sound 
stone particles, and fillers. 
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Water:  Clean and potable. 
 

K. Mechanical Fasteners:  System manufacturer's standard corrosion- resistant fastener assemblies, 
complete with system manufacturer's standard washer and shaft attachments, selected for properties of 
pull-out, tensile, and shear strength required to resist design loads of application indicated, capable of 
pulling fastener head below surface of insulation board, and of the following description: 

 
For attachment to wood framing members provide steel drill screws complying with ASTM C 1002. 

 
2.3 ELASTOMERIC SEALANTS: 
 

A. Sealant Products:  Provide manufacturer's standard chemically curing, elastomeric sealant which is 
compatible with joint fillers, joint substrates, and other related materials.        
 

Multi-Part Nonsag Silicone Sealant. 
 

B. Sealant Color:  Provide color of exposed sealants to comply with the following requirement: 
 

Match finish coat color of system. 
 

2.4  MIXING: 
 

A. General:  Comply with system manufacturer's requirements for combining and mixing materials.  Do 
not introduce admixtures, water, or other materials except as approved by system manufacturer.  Mix 
materials in clean containers.  Use materials within time period specified by system manufacturer or 
discard. 

 
PART 3-EXECUTION 
 
3.1 EXAMINATION: 
 

A. Examine substrates, with Installer present, to determine if they are in satisfactory condition for installation 
of system.  Do not proceed with installation of system until unsatisfactory conditions have been 
corrected. 

 
3.2 PREPARATION: 
 

A. Protect contiguous work from moisture deterioration and soiling resulting from application of systems.  
Provide temporary covering and other protection needed to prevent spattering of exterior finish coatings 
on other work. 

 
B. Protect system, substrates, and wall construction behind them from inclement weather during installation.  

Prevent infiltration of moisture behind system and deterioration of substrates. 
 

C. Substrate Preparation:  Prepare and clean substrates to comply with system manufacturer's requirements 
to obtain optimum bond between substrate and adhesive for insulation. 

 
Apply surface sealer over substrates where required by system manufacturer for improving adhesion. 
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3.3 INSTALLATION: 
 

A. General:  Comply with system manufacturer's current published instructions for installation of system as 
applicable to each type of substrate indicated. 

 
B. Mechanically attach insulation by track method to comply with the following requirements: 

 
Apply boards over dry substrates in courses with long edges oriented horizontally; begin first course 
from a level base line and work upwards. 

 
3.4 CLEANING AND PROTECTION: 
 

A. Remove temporary covering and protection of other work. Promptly remove protective coatings from 
window and door frames, and any other surfaces outside areas indicated to receive protective coating. 

 
B. Provide final protection and maintain conditions, in a manner acceptable to Installer and system 

manufacturer, which ensures system being without damage or deterioration at time of Substantial 
Completion. 

 
END OF SECTION 07241 
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SECTION 07272 – FLUID-APPLIED AIR BARRIER 
 
PART 1 - GENERAL  
 
1.01 SUMMARY 

 
A. Provide fluid-applied vapor permeable air barrier membrane over exterior face of concrete 

masonry units as indicated or required. 
B. Supply labor, materials and equipment to complete the Work as shown on the Drawings and as 

specified herein to bridge and seal the following air leakage pathways and gaps: 
1. Openings and penetrations of window, door, and louver frames. 
2. Piping, conduit, duct, and similar penetrations. 
3. Embedded brick ties, screws, bolts, and similar penetrations. 
4. All other air leakage pathways in the building envelope. 

C. Supply materials and installation methods of the primary vapor permeable air barrier membrane 
system and accessories. 

D. Materials and installation methods of through-wall flashing membranes. 
 
1.02 RELATED SECTIONS 
  
 A. 03300 – Cast-In-Place Concrete 
 B. 04200 – Unit Masonry 
 C. 08110 – Steel Doors and Frames 
 D.  08520 – Aluminum Windows 
 E. 10200 – Louvers and Vents 

 
1.03 REFERENCES 
  
 A. The following standards are applicable to this section: 

1. ASTM E 2357: Standard Test Method for Determining Air Leakage of Air Barrier 
Assemblies. 

2. ASTM E 2178: Standard Test Method for Air Permeance of Building Materials.  
3. ASTM E 283: Standard Test Method for Determining the Rate of Air Leakage Through 

Exterior Windows, Curtain Walls, and Doors Under Specified Pressure Differences 
Across the Specimen.  

4. ASTM E 1677 Specification for Air Retarder (AR) Material or System for Low-Rise 
Framed Building Walls.  

5. ASTM E 330: Standard Test Method for Structural Performance of Exterior Windows, 
Curtain Walls, and Doors by Uniform Static Air Pressure Difference.  

6. ASTM E 331: Standard Test Method for Water Penetration of Exterior 
Windows, Skylights, Doors, and Curtain Walls by Uniform Static Air Pressure 
Difference.  

7. ASTM E 96: Water Vapor Transmission of Materials. 
8. CGSB 37-GP-56M: Membrane, Modified, Bituminous, Prefabricated, and Reinforced. 
9. AMMA 2400: Standard Practice for Installation of Windows with a Mounting Flange 

in Stud Frame Construction.   
10. ASTM E 2112:  Standard Practice for Installation of Exterior Windows, Doors and 

Skylights. 
 
 
 
 
 

http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/REDLINE_PAGES/E1677.htm?L+mystore+sxjz0304+1186523598
http://www.astm.org/cgi-bin/SoftCart.exe/DATABASE.CART/REDLINE_PAGES/E1677.htm?L+mystore+sxjz0304+1186523598
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1.04 PERFORMANCE REQUIREMENTS 
 
A. Air barrier shall be capable of performing as a continuous vapor-permeable air barrier and as a 

liquid-water drainage plane flashed to discharge to the exterior incidental condensation or water 
penetration.  Air barrier membrane assemblies shall be capable of accommodating substrate 
movement and of sealing substrate expansion and control joints, construction material changes, 
and transitions at perimeter conditions without deterioration. 

 
B. Air barrier shall be fully compatible with concrete masonry units. 
 

1.05 SUBMITTALS 
 
A. Product Data:  Include manufacturer's written instructions for evaluating, preparing, and 

treating substrate; technical data; and tested physical and performance properties of air barrier 
membrane. 

 
B. Shop Drawings:  Show locations and extent of air barrier.  Include details for substrate joints 

and cracks, counterflashing strip, penetrations, inside and outside corners, terminations, and tie-
ins with adjoining construction. 
 1. Include details of interfaces with other materials that form part of air barrier. 

 
C. Submit documentation from an approved independent testing laboratory certifying the air 

leakage rates of the air barrier membrane assembly, including primary membrane, primer and 
sealants have been tested to meet ASTM E 2357. 

1. Test report submittals shall include test results on porous substrate and include 
sustained wind load and gust load air leakage results. 

 
D. Submit copies of manufacturers’ current ISO certification.  

 
1.06 QUALITY ASSURANCE 

 
A. Submit document stating the applicator of the primary air barrier membrane specified in this 

section is qualified by the manufacturer as suitable for the execution of the Work. 
 
B. Perform the Work in accordance with manufacturer’s written instructions and this specification. 
 
C. Maintain one copy of manufacturer’s written instructions on site. 
 
D. Allow access to the Work site by the air barrier membrane manufacturer’s representative. 
 
E. Components used shall be sourced from one manufacturer, including primary membrane, 

transition and flashing membranes, air barrier sealants, primers, mastics, and adhesives. 
 
F. Single-Source Responsibility:   

 
1. Obtain air barrier materials from a single manufacturer regularly engaged in 

manufacturing the product. 
 2. Provide products which comply with all federal, state and local regulations controlling 

use of volatile organic compounds (VOCs). 
 
 
 
 



 

Admin-Classroom 
St. Mary Catholic School                        FLUID-APPLIED AIR BARRIER        07272-3 

1.07     PRE-INSTALLATION CONFERENCE  
 
            A. Schedule pre-installation conference a minimum of one (1) week prior to commencing work of 
 this section.  
 
            B. Include installers of other construction connecting to air barrier, including masonry, sealants, 

windows, door frames, and louvers. 
 

C. Review air barrier requirements including surface preparation, substrate condition and pre-
treatment, forecasted weather conditions, special details and sheet flashings, installation 
procedures, sequence of installation, testing and inspecting procedures, and protection and 
repairs. 

 
1.08 DELIVERY, STORAGE AND HANDLING 
 

A. Refer to current Product MSDS for proper storage and handling. 
 
B. Deliver materials to the job site in undamaged and original packaging indicating the name of 

the manufacturer and product. 
 
C. Store roll materials on end in original packaging. Protect rolls from direct sunlight until ready 

for use. 
 
D. Store air barrier membranes, adhesives and primers at temperatures of 40 degrees F and rising.  
 
E. Keep solvent away from open flame or excessive heat.  

 
1.09 COORDINATION 
 

A. Ensure continuity of the air barrier throughout the scope of this section. 
 
1.10 PROJECT CONDITIONS 
 

A. Environmental Limitations: Apply air barrier within the range of ambient and substrate 
temperatures recommended by air barrier manufacturer. Protect substrates from environmental 
conditions that affect performance of air barrier. Do not apply air barrier to a damp or wet 
substrate or during snow, rain, fog, or mist. 

 
1.11 WARRANTY 
 

A.  Provide manufacturer’s standard 10-year material warranty. 
 
 
PART 2 - PRODUCTS 
 
2.01 MATERIALS 

 
A. Basis-of-Design Product:  The design for the air barrier system is based on the following 

manufacturer.  Subject to compliance with requirements, provide the named products or an 
equivalent product by one of the manufacturers listed in paragraph 2.1.B below.  Air barrier 
membrane components and accessories shall be obtained as a single-source from the membrane 
manufacturer to ensure total system compatibility and integrity. 
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1. Basis-of-Design Manufacturer:  Henry Company. 
909 N Sepulveda Blvd, Suite 650 
El Segundo, CA  90245 
800-598-7663 
Web Site: www.henry.com 
 

B. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

 
  1. Grace Construction Products. 
  2. Marflex Building Solutions.  

3. Prosoco, Inc. 
4. Sto Corp. 
5. Tremco, Inc. 

  6. W.R. Meadows, Inc. 
  7.  Tyvek Brand, Dupont Corp. 
 
2.02 MEMBRANES (Basis-of-Design).   Contractor is to verify compatibility of fluid applied air barrier 

products with adjacent materials, in particular, with the wall cavity insulation and mastic used to 
install the insulation.  

 
A. Primary air and rain barrier membrane for temperatures above 40 degrees F and rising shall be 

Air-Bloc 31 manufactured by Henry; a single component water based elastomeric emulsion 
membrane, trowel or spray applied. Membrane shall have the following physical properties: 

 
1. Air permeability: 0.0002 CFM/ft2 @ 1.6 lbs/ft2 to ASTM E2178 and ASTM E283 and 

have no increased air leakage when subjected to a sustained wind load of 10.5 lbs/ft2 
for 1 hour and gust wind load pressure of 62.8 lbs/ft2 for 10 seconds when tested at 1.6 
lbs/ft2 to ASTM E331. 

2. Tested to ASTM E2357 for Air Leakage of Air Barrier Assemblies. 
3. Water vapor permeance (43 mil dry thickness): 21 perms to ASTM E96 Method B. 
4. Nominal wet film thickness: 90 mils. 
5. Elongation (ASTM D412): 1000% (Typical). 
6. Low temperature flexibility and crack bridging: Pass -4 degrees F to ASTM C836.  
7. Long term flexibility: Pass to CGSB 71-GP-24M.  
8. Watertightness (CGSB 37-GP-56M): Pass. 
 

B.  Self-adhering vapor permeable air barrier membrane for transition and joint treatment shall be 
Blueskin Breather manufactured by Henry; a self-adhering membrane consisting of a 
microporous film laminate, backed with a specially applied adhesive, which allows water vapor 
to permeate through while acting as a barrier to air and rain water. Membrane shall have the 
following physical properties: 
1. Air leakage: <0.002 CFM/ft2 @ 1.6 lbs/ft2 to ASTM E283-91.    
2.  Water vapor permeance: 37 perms to ASTM E96.   
3. Membrane Thickness: 17 mils.  
4. Low temperature flexibility -40 degrees F: Pass to ASTM D3111.   
5. Hydrostatic Water Resistance: 18 psi ASTM D751 Procedure A.   
 
 
 
 
 
 

http://www.henry.com/
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C. Self-adhering membrane for all window and window sill flashings, louver and louver sill 

flashings, door openings, inside and outside corners and other transitions shall be Blueskin SA 
manufactured by Henry; an SBS modified bitumen, self-adhering sheet membrane complete 
with a cross-laminated polyethylene film. For application temperatures down to 10 degrees F 
use Blueskin SA LT. Membrane shall have the following physical: 

 
1. Air leakage: <0.0001 CFM/ft² @1.6 lbs/ft2 to ASTM E 2178 and ASTM E 283 and 

have no increased air leakage when subjected to a sustained wind load of 10.5 lbs/ft2 
for 1 hour and gust wind load pressure of 62.8 lbs/ft2 for 10 seconds when tested at 1.6 
lbs/ft2  to ASTM E331. 

2.  Tested to ASTM E 2357 for the air barrier assembly. 
3. Vapor permeance: 0.05 perms to ASTM E96. 
4. Membrane Thickness: 0.0394” (40 mils). 
5. Low temperature flexibility: -22 degrees F to CGSB 37-GP-56M. 
6. Elongation: 200% to ASTM D412-modifed. 
7. Meets CAN/CGSB-51-33 Type I Water Vapor Permeance requirements. 

 
D. Self-adhering through-wall flashing membrane shall be Blueskin TWF manufactured by 

Henry; an SBS modified bitumen, self-adhering sheet membrane complete with a cross-
laminated polyethylene film. Membrane shall have the following physical properties: 

 
1. Membrane Thickness: 0.0394 inches (40 mils). 
2. Film Thickness: 4.0 mils.  
3. Flow (ASTM D5147): Pass @ 212 degrees F.   
4. Puncture Resistance: 134 lbf to ASTM E 154.   
5. Tensile Strength (film): 5723 psi ASTM D882.   
6. Tear Resistance: 13lbs. MD to ASTM D1004.    
7. Low temperature flexibility: -22 degrees F to CGSB 37-GP-56M.   

  
2.03 PRIMERS 
 

A. Primer for self-adhering membranes at temperatures above 25 degrees F shall be Aquatac 
Primer manufactured by Henry; a polymer emulsion-based adhesive, quick setting.  Primer 
shall have the following physical properties: 

 
1. Color: Aqua.   
2. Weight: 8.7 lbs/gal.   
3. Solids by weight: 53%.   
4. Water based, no solvent odors, low VOC.   
5. Drying time (initial set): 30 minutes at 50% RH and 70 degrees F.   

 
B. Primer for self-adhering membranes at all temperatures shall be Blueskin Adhesive 

manufactured by Henry, a synthetic rubber-based adhesive, quick setting, having the following 
physical properties: 

 
1. Color: Blue. 
2. Weight: 6 lbs/gal. 
3. Solids by weight: 35%. 
4. Drying time (initial set): 30 minutes.  
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2.04 PENETRATION & TERMINATION SEALANT 
 

A. Termination Sealant shall be HE925 BES Sealant manufactured by Henry; a moisture cure, 
medium modulus polymer modified sealing compound having the following physical 
properties: 
1. Compatible with sheet air barrier, roofing and waterproofing membranes and substrate. 
2. Complies with Fed. Spec. TT-S-00230C, Type II, Class A. 
3. Complies with ASTM C 920, Type S, Grade NS, Class 25.  
4. Elongation: 450 – 550%. 
5. Remains flexible with aging.   
6. Seals construction joints up to 1 inch wide. 

 
PART 3 - EXECUTION 
 
3.01 EXAMINATION 
 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements and other conditions affecting performance. 

B. Verify that surfaces and conditions are ready to accept the Work of this section. Notify 
Architect in writing of any discrepancies. Commencement of the Work or any parts thereof 
shall mean acceptance of the prepared substrates. 

C. All surfaces shall be sound, dry, clean and free of oil, grease, dirt, or other contaminants. Fill 
voids and gaps in substrate to provide an even plane. 

D. Do not proceed with application of air barrier membrane when rain is expected within 24 hours. 
E. Condition materials to room temperature prior to application to facilitate handling.  

 
3.02 SURFACE PREPARATION         

  
A. Ensure all preparatory work is complete prior to applying primary air barrier membrane. 
B. Clean, prepare, treat, and seal substrate according to manufacturer's written instructions.  

Provide clean, dust-free, and dry substrate for air barrier application. 
C. Apply primer at rate recommended by manufacturer to all areas to receive self-adhering sheet 

air/vapor barrier membrane and or through-wall flashing membrane as indicated on drawings 
by roller or spray and allow minimum 30 minute open time. Primed surfaces not covered by 
self-adhering membrane or self-adhering through-wall flashing membrane during the same 
working day shall be re-primed. 

 
3.03 INSTALLATION OF AIR BARRIER SYSTEM 
 

A. JOINT TREATMENT  
 

1. Seal joints ¼ inch and less between concrete masonry units and steel with joint 
treatment sealant.  
a) Fill joint with approved joint treatment sealant ensuring contact with all edges 

of panel.  Strike flush any excess sealant over joint layer to form a continuous 
layer over the joint.  

 
2. Seal gaps and voids or irregular joints greater than ¼ inch with a strip of self-adhering 

air/vapor barrier transition membrane lapped a minimum of 1 1/2 inches on both sides 
of the joint. 

  a) Prime surfaces as per manufacturers’ instructions and allow to dry. 
 b) Align and position self-adhering air/vapor barrier transition membrane, remove 

protective film and press firmly into place. Ensure minimum 2 inches overlap 
at all end and side laps of membrane. 



 

Admin-Classroom 
St. Mary Catholic School                        FLUID-APPLIED AIR BARRIER        07272-7 

  c) Roll all laps and membrane with a counter top roller to ensure seal. 
3. Alternately, joints not exceeding 1/8 inch can be sealed with yellow open weave glass 

fabric. 
a) Apply yellow open weave glass fabric centered over joint followed by a 1/8 

inch (120mils) thick trowel application of air/vapor barrier membrane. 
b) Allow to dry prior to application of primary vapor permeable air barrier 

membrane. 
 

B. INSIDE AND OUTSIDE CORNERS 
 
 1. Seal inside and outside corners with a strip of self-adhering transition membrane 

extending a minimum of 3 inches on either side of the corner detail. 
a) Prime surfaces as per manufacturers’ instructions and allow to dry. 

  b) Align and position self-adhering transition membrane, remove protective film 
and press firmly into place. Ensure minimum 2 inches overlap at all end and 
side laps of membrane. 

  c) Roll all laps and membrane with a counter top roller to ensure seal. 
 
C. CRACK TREATMENT – Concrete Masonry Units 
 

1. Seal cracks over 1/16 inches with a strip of self-adhering transition membrane lapped a 
minimum of 1 ½ inches on both sides of the crack. 

 a) Prime surfaces as per manufacturer’s instructions and allow to dry. 
 b) Align and position self-adhering transition membrane, remove protective film 

and press firmly into place. Ensure minimum 2 inches overlap at all end and 
side laps of membrane.  

 c) Roll all laps and membrane with a counter top roller to ensure seal. 
 
2. Alternately, static cracks 1/16 inch to 1/8 inch can be sealed with primary air barrier  

membrane. 
a) Fill crack with primary air barrier membrane. 
b) Allow to dry prior to application of primary vapor permeable air barrier 

membrane. 
  

D. TRANSITON AREAS 
 

1. Tie-in to structural beams, columns, floor slabs, foundation walls, roofing systems and 
at the interface of dissimilar materials as indicated in drawings with self-adhering air 
barrier transition membrane. 
a) Prime surfaces as per manufacturers’ instructions and allow to dry. 

  b) Align and position self-adhering transition membrane, remove protective film 
and press firmly into place. Provide minimum 3 inch lap to all substrates. 

c) Ensure minimum 2 inch overlap at all end and side laps of membrane. 
  d) Roll all laps and membrane with a counter top roller to ensure seal. 
 
E. WINDOWS, DOORS, LOUVERS AND ROUGH OPENINGS  
 

1. Wrap head and jamb of rough openings with specified self-adhering transition 
membrane as detailed.  Place specified sill flashing membrane across sills and end dam 
terminations. 
a) Prime surfaces as per manufacturers’ instructions and allow to dry. 

  b) Align and position self-adhering transition membrane, remove protective film 
and press firmly into place. Ensure minimum 2 inch overlap at all end and side 
laps of membrane. 

  c) Roll all laps and membrane with a counter top roller to ensure seal. 
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F. THROUGH-WALL FLASHING MEMBRANE 
 

1. Apply through-wall flashing membrane along the base of brick veneer walls and over 
window, louver, and door openings as detailed.  

 
 

a) Prime surfaces and allow to dry, press membrane firmly into place, overlap 
minimum 2 inches at all end and side laps. Promptly roll all laps and 
membrane to ensure the seal. 

b) Applications shall form a continuous flashing membrane and shall extend up a 
minimum of 8 inches up the insulated concrete form wall.  

c) Seal the top edge of the membrane where it meets the substrate using 
termination sealant. Trowel-apply a feathered edge to seal termination to shed 
water.   

d) Install through-wall flashing membrane and extend 1/2 inch from outside edge 
of veneer.  Provide “end dam” flashing as detailed.  

 
G. PRIMARY AIR BARRIER 
 

1. Apply by spray or flat trowel a complete and continuous unbroken film of liquid air 
and rain barrier membrane. 

 
a) For temperatures above 40 degrees F and rising, apply single component water 

based elastomeric emulsion air barrier membrane at a rate of18.6 sq.ft/gallon to 
a uniform wet film thickness of 90 mils. 

  
 2. Spray apply or trowel around all projections and penetrations ensuring a complete and 

continuous air barrier membrane.  Lap liquid applied membrane 1 inch over self-
adhering membranes to seal leading edge. 

 
 3. Allow air barrier membrane to dry as per manufacturers recommendations prior to 

placement of insulating materials.  
 
3.04 APPLICATION OF TERMINATION SEALANT 
 

A. Seal membrane terminations, heads of mechanical fasteners, embedded brick ties, around 
penetrations, duct work, electrical and other apparatus extending through the primary water 
resistive air barrier membrane and around the perimeter edge of membrane terminations at 
window, louver, and door frames with specified termination sealant. 

 
3.05 FIELD QUALITY CONTROL 

 
A. Make notification when sections of the Work are complete to allow review prior to covering air 

barrier system. 
 
3.06 PROTECTION  

 
A. Protect air barrier system from damage during application and remainder of construction 

period, according to manufacturer's written instructions. 
B. Protect air barrier from exposure to UV light and harmful weather exposure as required by 

manufacturer. 
C. Damp substrates shall not be inhibited from drying out.  Do not expose the backside of the 
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substrate to moisture or rain. 
D. Cap and protect exposed back-up walls against wet weather conditions during and after 

application of membrane. Drying time varies depending on temperature and relative humidity. 
Protect the air barrier Work against wet weather conditions for a minimum of 24 hours.   

 
END OF SECTION 07272. 
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SECTION 07311 - ASPHALT SHINGLES 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A.  Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section. 

 
1.2 DESCRIPTION OF WORK: 
 

A. Extent of roof shingles are indicated on drawings and is hereby defined to include units employed as 
weather protection for walls as well as for steep roofs. 

 
1.3 QUALITY ASSURANCE: 
 

A. UL Listing:  Provide labeled materials which have been tested and listed by UL for Class and Rating 
indicated for each shingle type required. 

 
1.4 SUBMITTALS: 
 

A. Product Data:  Submit technical product data, installation instructions and recommendations from 
shingle manufacturer, including data that materials comply with requirements. 

 
B.  Samples:  Submit full range of samples for color and texture selection.  After selection, submit 2 

full-size shingles for verification of each color/style/texture selected. 
 

C. Maintenance Stock:  2% of each type/color/texture shingle used in the work. 
 
1.5 DELIVERY, STORAGE AND HANDLING: 
 

A. Deliver materials in manufacturer's unopened, labeled bundles, rolls or containers. 
 

B. Store materials to avoid water damage, and store rolled goods on end.  Comply with manufacturer's 
recommendations for job-site storage and protection. 

 
1.6 JOB CONDITIONS: 
 

A.  Substrate:  Proceed with shingle work only after substrate construction and penetrating work have been 
completed. 

 
B.  Weather Conditions:  Proceed with shingle work only when weather conditions are in compliance with 

manufacturer's recommendations and when substrate is completely dry. 
 
1.7 SPECIFIED PRODUCT WARRANTY: 
 

A.  Provide shingle manufacturer's warranty on installed work, agreeing to pay for repair or replacement of 
defective shingles as necessary to eliminate leaks.  Period of warranty is 20 years from date of substantial 
completion. 
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PART 2 - PRODUCTS 
 
2.1 ASPHALT SHINGLE MATERIALS: 
 

A. 3-Dimensional Laminated Strip Shingle, UL Class "A":  Mineral- surfaced, self-sealing, laminated 
multi-ply overlay construction fiberglass based strip shingle complying with ASTM D 3018, Type 1, and 
with ASTM D 3462.  Provide shingles bearing UL Class "A" external fire exposure label and UL "Wind 
Resistant" label.  Color as selected by Architect. 

 
1. Timberline HDZ Lifetime High Definition shingles by GAF Corp., or approved equal by one of 

the following: 
 

Johns Manville Building Materials Corp. 
Tammko Corp. 

 
B. UNDERLAYMENT:  Underlayment Membrane:  Self adhering rubberized asphalt bonded to flexible 

polyethylene sheet not less than 30 mils thick; high temperature (240 °F minimum) underlayment: 
 
 Ice and Water Shield:   
  a.  Peel and Stick Grace Ultra by W. R. Grace & Co. (30 mil, 300 °F) 
  b.  Water and Ice Protection WIP 300 HT by Carlisle (40 mil, 250 °F) 
  c.  Titanium PSU30 Synthetic Roofing Underlayment by InterWrap (45 mil, 240 °F) 
 
 Membrane to meet ASTM D1970 for high temperature underlayment requirements 

 
C. Asphalt Plastic Cement:  Fibrated asphalt cement complying with ASTM D 2822, designed for trowel 

application. 
 

D. Nails:  Aluminum or hot-dip galvanized 11 or 12-gage, sharp- pointed, conventional roofing nails with 
barbed shanks, minimum 3/8" diameter head, and of sufficient length to penetrate 3/4" into solid decking 
or to penetrate through plywood sheathing. 

 
E. Metal Drip Edge:  Minimum .040" mill finish aluminum sheet, brake-formed to provide 3" roof deck 

flange, and fascia flange as shown on drawings.  Furnish in 8' or 10' lengths. 
 

F. Metal Flashing:  See Section 07600 – Flashing and Sheet Metal.  
 
PART 3 - EXECUTION 
 
3.1 INSPECTION: 
 

A. Examine substrate and conditions under which shingling work is to be performed and must notify 
Contractor in writing of unsatisfactory conditions.  Do not proceed with shingling work until 
unsatisfactory conditions have been corrected. 

 
3.2 PREPARATION OF SUBSTRATE: 
 

A. Clean substrate of any projections and substances detrimental to shingling work.  Cover knotholes or 
other minor voids in substrate with sheet metal flashing secured with roofing nails. 

 
B. Coordinate installation of shingles with flashing and other adjoining work to ensure proper sequencing.  
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Do not install shingle roofing until all vent stacks and other penetrations through roofing have been 
installed and are securely fastened against movement. 

 
3.3. INSTALLATION: 
 

A. General:  Comply with instructions and recommendations of shingle manufacturer, except to extent more 
stringent requirements are indicated. 

 
B. Underlayment:  Apply two layers felt horizontally over entire surface, lapping succeeding courses 2" 

minimum and fastening with sufficient nails to hold in place until shingle application. 
 

C. Comply with installation details and recommendations of shingle manufacturer and NRCA Steep Roofing 
Manual. 

 
D. Flashing and Edge Protection:  Install metal flashing, vent flashing and edge protection as indicated and 

in compliance with details and recommendations of the NRCA Steep Roofing Manual. 
 
3.4 EXTRA STOCK: 
 

A. Provide minimum of 2% of installed quantity of each type/color/ texture shingle used in the work.  
Provide in unopened clearly labeled bundles or containers. 

 
END OF SECTION 07311 
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SECTION 07600 - FLASHING AND SHEET METAL 
 
PART 1 - GENERAL 
 
1.01 SUMMARY 
 

A. Provide flashing and sheet metal components for building construction. 
1. Aluminum copings. 
2. Aluminum gutters and downspouts. 
3. Exposed metal trim units. 
4. Miscellaneous sheet metal accessories. 

 
1.02 PERFORMANCE REQUIREMENTS 
  
 A. System Design:  Provide flashing and sheet metal components that are identical to 

systems that have been successfully tested by a qualified testing and inspecting agency to 
resist uplift pressure calculated according to ASCE 7-10. 

  1. Design wind speed, velocity and design pressures are indicated on the structural 
drawings. 

 
1.03 SUBMITTALS 
 

A. Submit for approval samples, shop drawings, product data. 
 

 B. Manufacturer Certificates:  Signed by roofing manufacturer certifying that flashing and 
sheet metal components comply with requirements specified in "Performance 
Requirements" Article. 

 
1.04 QUALITY ASSURANCE 
 

A. Comply with governing codes and regulations.  Provide products of acceptable 
manufacturers which have been in satisfactory use in similar service for three years.  Use 
experienced installers.  Deliver, handle, and store materials in accordance with 
manufacturer's instructions. 

 
PART 2 - PRODUCTS 
 
2.01 MATERIALS 
 

A. Copings:  Minimum .040” formed aluminum with hold-down clips and splice plates. 
 

B. Gutters and downspouts:  Minimum .040” formed aluminum with welded seams for 
prefabricated items prior to finish coating.  Provide support straps and brackets as 
required. Support straps for downspouts to be anchored to the wall. 
 

C. Cleats for gutters and flashing:  to be one gage heavier than adjacent metal.  
 

D. Finish:  Fluropolymer Coating:  Full-strength 70% "Kynar 500" coating baked-on for 15 
minutes at 450 deg.F (232 deg.C), in a dry film thickness of 1.0 mils, 30% reflective 
gloss (ASTM D 523), over min. 0.2 mil baked-on modified epoxy primer. 

   Colors: 
   Copings, gutters and downspouts:   matching Pac-Clad “Sandstone” 
     



Admin-Classroom Building 
St. John Catholic School                   FLASHING AND SHEET METAL                   07600-2 
 

PART 3 - EXECUTION 
 
3.01 INSTALLATION 
 

A. Follow recommendations of SMACNA "Sheet Metal Manual".  Allow for expansion.  
Isolate dissimilar materials to prevent galvanic corrosion. 

 
B. Provide an expansion joint construction for gutters in lengths that exceed 50’, per 

SMACNA recommendations.   Coordinate expansion joint locations with downspout 
locations.  

  
C.  Install materials and systems in accordance with manufacturer's instructions and 

approved submittals.  Install materials and systems in proper relation with adjacent 
construction and with uniform appearance. Coordinate installation with roofing system 
and work of other sections to ensure weather tight performance.  Anchor securely to 
structure to withstand inward and outward loads. 

D. Restore damaged components and finishes.  Clean and protect work from damage. 
 
 
 
END OF SECTION 07600 
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SECTION 07900 - JOINT SEALERS 
 
1.0 PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

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

    
1.2 SUMMARY: 
 

A. This Section includes joint sealers for the following locations: 
 

  1. Multi-Part, Nonsag Urethane Sealant for junctures between masonry and other materials. 
     2. Multi-Part, Pourable Urethane Sealant for horizontal surfaces of concrete. 

     3. One-Part Mildew-Resistant Silicone Sealant for around plumbing fixtures and ceramic 
tile work. 

  4. Latex-Acrylic Joint Sealants for exposed interior painted applications 
 

B. Sealants for glazing purposes are specified in Division-8 Section "Glass and Glazing." 
     

C. Sealing concealed perimeter joints of gypsum drywall partitions to reduce sound transmission 
characteristics is specified in Division-9 Section "Gypsum Drywall." 

 
D.  Sealing tile joints is specified in Division-9 Section "Tile." 

 
1.3 SYSTEM PERFORMANCES: 
 

A. Provide joint sealers that have been produced and installed to establish and maintain watertight 
and airtight continuous seals. 

 
1.4 SUBMITTALS: 
 

A. Product Data from manufacturers for each joint sealer product required, including instructions for 
joint preparation and joint sealer application. 

 
B.  Manufacturer's Standard Color Chart. 

 
1.5 QUALITY ASSURANCE: 
 

A. Installer Qualifications:  Engage an Installer who has successfully completed within the last 3 
years at least 3 joint sealer applications similar in type and size to that of this Project. 

 
1.6 PROJECT CONDITIONS: 
 

A.  Environmental Conditions:  Do not proceed with installation of joint sealers When ambient and 
substrate temperature conditions are outside the limits permitted by joint sealer manufacturers. 
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2.0 PART 2 - PRODUCTS 
 
2.1 MATERIALS, GENERAL: 
 

A. Compatibility:  Provide joint sealers, joint fillers and other related materials that are compatible 
with one another and with joint substrates under conditions of service and application, as 
demonstrated by sealant manufacturer based on testing and field experience. 

 
B.  Materials: 

 
1. One-Part Nonsag Urethane Sealant for junctures between masonry and other materials:  Type M, 

Grade NS, Class 25, capable of withstanding an increase and decrease of 50%; per ASTM C 920. 
a. Acceptable manufacturers: 

   Dow 790 or approved equal 
 

2. Multi-Part Pourable Urethane Sealant for horizontal surfaces of concrete. Type M, Class 25. 
a. Acceptable manufacturers: 

   Pecora Urexpan NR-200 
   Sonneborn Sonolastic PvJtSt  
   Tremco THC-900 

 
3. One-Part Mildew Resistant Silicone Sealant for around plumbing fixtures and ceramic tile work. 

Type S, Grade NS; Class 25.  
a. Acceptable manufacturers: 
  Dow Corning 786 Silicone rubber; Tremco Proglaze or approved equal. 

 
4. Latex-Acrylic Sealant for exposed interior painted applications. Acrylic Emulsion Sealant, one 

part, non-sag, mildew resistant, comply with ASTM C 834. 
a. Acceptable manufacturers 
  Acrylic latex; Tremco Acrylic Latex or approved equal. 
 

5.  Seam sealant for small metal to metal joints; Tremco Seam Sealer or approved equal. 
 
6.  Precompressed expanding foam secondary sealant; Emseal Greyflex or approved equal. 

 
7.  Miscellaneous primers, bond breakers, and backer rods to be compatible with sealant and 

adjacent surfaces. 
 
8.  Fire-retardant sealant; refer to Division 7 Section “Firestopping”. 
 
9.  Provide sealants in colors as selected from manufacturer's standards.  Sealants shall match 

adjacent surfaces unless otherwise specified. 
 

2.2 JOINT SEALANT BACKING: 
 

A. General:  Provide sealant backings of material and type which are nonstaining; are compatible 
with joint substrates, sealants, primers and other joint filers; and are approved for applications 
indicated by sealant manufacturer based on field experience and laboratory testing. 
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B. Plastic Foam Joint Fillers:  Preformed, compressible, resilient, nonwaxing, nonextruding strips of  
     flexible, nongassing plastic foam of material indicated below; nonabsorbent to water and gas; and  
     of size, shape and density to control sealant depth and otherwise contribute to producing optimum  
     sealant performance. Either open-cell polyurethane foam or closed-cell polyethylene foam, unless 
     otherwise indicated, subject to approval of sealant manufacturer, for cold-applied sealants only. 

 
         C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape as recommended by sealant  
             manufacturer for preventing sealant from adhering to rigid, inflexible joint filler materials or joint  
             surfaces at back of joint where such adhesion would result in sealant failure.  Provide self-

adhesive tape where applicable. 
 
2.3 MISCELLANEOUS MATERIALS: 
 

A.     Primer:  Provide type recommended by joint sealer manufacturer where required for adhesion 
of sealant to joint substrates indicated, as determined from preconstruction joint sealer-substrate 
testsand field tests. 

 
B.    Cleaners for Nonporous Surfaces:  Provide nonstaining, chemical cleaners of type which are 

acceptable to manufacturers of sealants and sealant backing materials, which are not harmful to 
substrates and adjacent nonporous materials, and which do not leave oily residues or otherwise 
have a detrimental effect on sealant adhesion or in-service performance. 

 
C.    Masking Tape:  Provide nonstaining, nonabsorbent type compatible with joint sealants and to 

surfaces adjacent to joints. 
 
2.4 JOINT FILLERS FOR CONCRETE PAVING: 
 

A. Bituminous Fiber Joint Filler:  Preformed strips of Asphalt Saturated Fiberboard, complying with 
ASTM D 1751. 

 
3.0 PART 3 - EXECUTION 
 
3.1 EXAMINATION: 
 

A. Examine joints indicated to receive joint sealers, with Installer present, for compliance with 
requirements for joint configuration, installation tolerances and other conditions affecting joint 
sealer performance.  Do not proceed with installation of joint sealers until unsatisfactory 
conditions have been corrected. 

 
3.2  PREPARATION: 
 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealers to comply 
with recommendations of joint sealer manufacturers and the following requirements: 

 
  1. Remove all foreign material from joint substrates which could interfere with adhesion 

of joint sealer, including dust; paints, except for permanent, protective coatings tested 
and  approved for sealant adhesion and compatibility by sealant manufacturer; old 
joint sealers; oil; grease; waterproofing; water repellants; water; surface dirt; and frost. 

 
     2. Clean concrete, masonry, unglazed surfaces of ceramic tile and similar porous joint 

 substrate surfaces, by brushing, grinding, blast cleaning, mechanical abrading, or a 
 combination of these methods to produce a clean, sound substrate capable of developing 
 optimum bond with joint sealers.  Remove loose particles remaining from above cleaning 
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 operations by vacuuming or blowing out joints with oil-free compressed air. 
 

   3. Remove laitance and form release agents from concrete. Clean metal, glass, porcelain 
 enamel, glazed surfaces of ceramic tile; and other nonporous surfaces by chemical 
 cleaners or other means which are not harmful to substrates or leave residues capable of 
 interfering with adhesion of joint sealers. 

 
 B.  Joint Priming:  Prime joint substrates where indicated or where recommended by joint sealer 

     manufacturer. 
 

 C.  Masking Tape:  Use masking tape where required to prevent contact of sealant with adjoining 
surfaces which otherwise would be permanently stained or damaged by such contact or by 
cleaning methods required to remove sealant smears.  Remove tape immediately after tooling 
without disturbing joint seal. 

 
3.3 INSTALLATION OF JOINT SEALERS: 
 

A. General:  Comply with joint sealer manufacturers' printed installation instructions applicable to 
products and applications indicated. Comply with requirements of ASTM 962, 804, C790, and 
C 919. 

  
B. Tooling of Nonsag Sealants:  Immediately after sealant application and prior to time skinning or 

curing begins, tool sealants to form smooth, uniform beads of configuration indicated, to 
eliminate air pockets, and to ensure contact and adhesion of sealant with sides of joint.  Remove 
excess sealants from surfaces adjacent to joint.  Do not use tooling agents which discolor 
sealants or adjacent surfaces or are not approved by sealant manufacturer. 

 
C. Provide concave joint configuration per Figure 6A in ASTM C 962, unless otherwise indicated. 

 
3.4 CLEANING: 
 

A. Clean off excess sealants or sealant smears adjacent to joints as work progresses by methods and 
with cleaning materials approved by manufacturers of joint sealers and of products in which 
joints occur. 

 
3.5 PROTECTION: 
 

A. Protect joint sealers during and after curing period from contact with contaminating substances or 
from damage resulting from construction operations or other causes so that they 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 sealers immediately 
and reseal joints with new materials to produce joint sealer installations with repaired areas 
indistinguishable from original work. 

 
 
END OF SECTION 07900 
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SECTION 08110 - STEEL DOOR FRAMES 
 
1.0 PART 1 – GENERAL 

 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division-1 Specification sections, apply to work of this section. 

 
1.2 DESCRIPTION OF WORK: 
 

A. Extent of standard grout filled steel frames is indicated and scheduled on drawings. 
 

B. Wood Doors are specified in Section 08211.  
 

C. Finish hardware is specified in Section-08710 
     
1.3 QUALITY ASSURANCE: 
 

A. Provide door frames complying with Steel Door Institute recommended Specifications:  Standard 
Steel Doors and Frames" (SDI-100) and as herein specified. 

 
1.4 SUBMITTALS: 
 

A. Shop Drawings:  Submit for fabrication and installation of steel doors and frames.  Include details 
of each frame type, elevations of frame design types, conditions at openings, details of 
construction, location and installation requirements of finish hardware and reinforcements, and 
details of joints and connections.  Show anchorage and accessory items. 

 
1.5 DELIVERY, STORAGE AND HANDLING: 
 

A. Deliver hollow metal work in cartons or created to provide protection during transit and job 
storage.   
 

B. Inspect hollow metal work upon delivery for damage.  Minor damages may be repaired provided 
prefinished items are equal in all respects to new work and acceptable to Architect; otherwise, 
remove and replace damaged items as directed. 

 
2.0  PART 2 - PRODUCTS  
 
2.1 MATERIALS: 
 

A. Hot-Rolled Steel Sheets and Strip:  Commercial quality carbon steel, pickled and oiled, 
complying with ASTM A 569 and ASTM A 568; 16 or 18 gage. 
 

B. Supports and Anchors:  Fabricate of not less than 18-gage galvanized sheet steel. 
 

C. Inserts, Bolts, and Fasteners:  Manufacturer's standard units, complying with ASTM A 153, Class 
C or D as applicable. 

 
D.  Shop Applied Paint:  Primer:  Rust-inhibitive enamel or paint, either air-drying or baking, 

suitable as a base for specified finish paints. 
      Finish:  Finish Paint to be applied under Section 09900. 
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2.2 FABRICATION, GENERAL: 
 

A. Fabricate steel door frame units to be rigid, neat in appearance, free from defects, warp or buckle.   
 
B. Fabricate frames, concealed stiffeners, reinforcement, edge channels, louvers and moldings from 

either cold-rolled or hot-rolled steel (at fabricator's option). 
 

C. Finish Hardware Preparation:  Prepare doors and frames to receive mortised and concealed finish 
hardware in accordance with final Finish Hardware Schedule and templates provided by 
hardware supplier.  Comply with applicable requirements of ANSI A115 series specifications 
for door and frame preparation for hardware. 

 
D. Reinforce door frames to receive surface-applied hardware. Drilling and tapping for surface-

applied finish hardware may be done at project site. 
 

E. Locate finish hardware as indicated on final shop drawings or, if not indicated, in accordance 
with "Recommended Locations for Builder's Hardware", published by Door and Hardware 
Institute. 

 
F. Shop Painting:  Clean steel surfaces of mill scale, rust, oil, grease, dirt, and other foreign 

materials before application of paint. 
Apply shop coat of prime paint of even consistency to provide a uniformly finished surface 
ready to receive finish paint. 

 
2.3 STANDARD STEEL FRAMES: 
 

A. Provide metal frames for doors as shown on drawings and schedules.  Fabricate frames of 
minimum 16 or 18-gage cold-rolled furniture steel. 

B. Fabricate frames with welded seams. 
 

C. Door Silencers:  Except on weatherstripped frames, drill stops to receive 3 silencers on strike 
jambs of frames.  

 
3.0 PART 3 - EXECUTION 
 
3.1 INSTALLATION: 
 

A. Placing Frames:  Comply with provisions of SDI-105 "Recommended Erection Instructions For 
Steel Frames", unless otherwise indicated. 

 
B. At in-place construction, set frames and secure to adjacent construction with machine screws and 

concrete anchorage devices. 
 

C. In metal stud partitions, install at least 3 wall anchors per jamb at hinge and strike levels.  In open 
steel stud partitions, place studs in wall anchor notches and wire tie.  In closed steel stud 
partitions, attach wall anchors to studs with tapping screws. 

 
3.3 ADJUST AND CLEAN: 
 

A. Prime Coat Touch-Up:  Immediately after erection, sand smooth any rusted or damaged areas of 
prime coat and apply touch-up of compatible air-drying primer.  

 
END OF SECTION 08110 
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SECTION 08211 - FLUSH WOOD DOORS 
 
1.0   PART 1 - GENERAL    
 
1.1 RELATED DOCUMENTS: 

 
A. Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division-1 Specification sections, apply to work of this section. 
     
1.2 SUMMARY: 

 
A. Extent and location of each type of wood door is indicated on drawings and in schedules. 

 
B. Types of doors: Solid core flush wood doors with red oak veneer faces. 

 
a. Flush stained wood doors 
b. Flush stained pocket doors  

 
C. Finish:  At contractor’s option provide factory-finishing or job site painting - see section 

09900 - Painting for job site painting. Note: contractor to provide in his base bid the 
finishing of wood doors. 
 

D. Factory-pre-fitting to frames and factory-pre-machining for hardware for wood doors is 
included in this section. 

 
1.3 SUBMITTALS: 

 
A. Product Data:  Door manufacturer's technical data, including details of core and edge 

construction, and factory-finishing specifications. 
 

B. Shop Drawings:  Submit shop drawings indicating location and size of each door, elevation 
of each kind of door, details of construction, location and extent of hardware blocking, fire 
ratings, requirements for factory finishing and other pertinent data. 
 

C. Samples:  Submit samples, 12" square.  
 
1.4 QUALITY ASSURANCE: 
 

A. Quality Standards:  Comply with the following standards: 
 

1. NWWDA Quality Standard:  I.S.1 "Industry Standard for Wood Flush Doors", of 
National Wood Window and Door Association (NWWDA). 
 

2. AWI Quality Standard:  "Architectural Woodwork Quality Standards"; including 
Section 1300 "Architectural Flush Doors", of Architectural Woodwork Institute 
(AWI) for grade of door, core construction, finish and other requirements exceeding 
those of NWWDA quality standard. 

 
1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING: 
 

A. Protect doors during transit, storage and handling to prevent damage, soiling and 
deterioration. Comply with requirements of referenced standards and recommendations of 
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NWWDA pamphlet "How to Store, Handle, Finish, Install, and Maintain Wood Doors", as 
well as with manufacturer's instructions. 

 
 
 

 
1.6 PROJECT CONDITIONS: 

 
A. Conditioning:  Do not deliver or install doors until conditions for temperature and relative 

humidity have been stabilized and will be maintained in storage and installation areas during 
remainder of construction period to comply with the following requirements applicable to 
project's geographical location: 
 

1. Referenced AWI quality standard including Section 100-S-3 "Moisture Content". 
2. Referenced WIC quality standard including "Section 1 - General Information - 

Technical Bulletin". 
 
2.0  PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS: 
 

A. Acceptable Manufacturers: 
1. Algoma Hardwoods, Inc. 
2. Eggers Industries, Architectural Door Division. 
3. Mohawk Flush Doors, Inc. 
4. Weyerhauser Company. 
5. Buell Door Company. 

 
2.2 INTERIOR FLUSH WOOD DOORS: 
 

A. Solid Core Doors for Transparent Finish:  Premium grade, Natural red oak veneer, rift cut. 
Solid core construction:   5 ply or 7 ply doors. Note: All doors for this project to be the same 
construction with the same wood species veneer. 
 

B. Door stops:  Wood species matching the door with concealed fasteners.  
 

2.3 INTERIOR POCKET FLUSH WOOD DOORS: 
 

A. Track & Carriage: Heavy-duty, extruded aluminum, "jump-proof" track design with ball-
bearing wheels for smooth, low-resistance operation  

1. Acceptable Manufactures:  
a. Johnson Hardware  
b. Anderson Windows  
c. CS Cavity Sliders  
d. Hager Companies 

2. Load Capacity: Capable of handling doors from 150 lbs up to 500 lbs, depending on 
the specific model  

3. Frame Structure: Steel-reinforced, warp-proof split studs and wood/steel headers  
4. Door Thickness:  1-3/4” thick doors 
5. Size: 36" x 84” door  
6. Heavy-duty pocket frames/cavity sliders  
 

2.4 FABRICATION: 
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A. Fabricate flush wood doors to produce doors complying with AWI for tolerances and 

alignment.  
 
2.5 FACTORY FINISHING: 
 

A. General:  Comply with referenced AWI quality standard including Section 1500 "Factory 
Finishing". 
 

B. Transparent Finish:  Comply with requirements indicated for grade, finish system, staining 
effect and sheen. 
 

1. AWI Grade:  Premium. 
2. Finish:  AWI System #2 catalyzed lacquer or #3 alkyd-urea conversion varnish as 

standard with manufacturer. 
 
 

3.0   PART 3 – EXECUTION 
 
3.1 EXAMINATION: 
 

A. Examine installed door frames prior to hanging door: 
 

1. Verify that frames comply with indicated requirements for type, size, location, and 
swing characteristics and have been installed with plumb jambs and level heads. 
Reject doors with defects. 

 
B. Do not proceed with installation until unsatisfactory conditions have been corrected. 

 
3.2 INSTALLATION: 
 

A. Hardware:  For installation see Division-8 "Finish Hardware" section of these specifications. 
 

B. Manufacturer's Instructions:  Install wood doors to comply with manufacturer's instructions 
and of referenced AWI standard and as indicated. 
 

C. Fitting Clearances for Doors:  Provide 1/8" at jambs and heads; and 1/8" from bottom of 
door to top of decorative floor finish or covering.  Where threshold is shown or scheduled, 
provide 1/4" clearance from bottom of door to top of threshold. 
 

D. Bevel doors 1/8" in 2" at lock and hinge edges. 
 
 
 
END OF SECTION 08211 
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SECTION 08410 - ALUMINUM ENTRANCES AND FIXED FRAMING  
 
1.0 PART 1 - GENERAL 

 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division-1 Specification sections, apply to work of this section. 

 
1.2 SUMMARY: 
 

A. Extent of aluminum entrances and fixed framing is indicated on drawings and schedules. 
 

B. Aluminum entrances and fixed framing types required for the project include: 
 

1. Exterior entrance doors, meeting impact resistant ratings per the State of Florida for coastal 
construction. 

2. Aluminum storefront fixed-frames, meeting impact resistant ratings per the State of Florida 
for coastal construction. 

  
C. Glazing: Refer to "Glass and Glazing" Section 08800 for glazing requirements for aluminum 

entrances and storefronts. All exterior glazing to be Impact Resistant to meet the requirements for 
the state of Florida for coastal construction.  

 
D. Some Door Hardware for the Aluminum Entrances is included in this Section. 

 
1.3  SYSTEM DESCRIPTION:   
 

A. Performance Requirements:  Provide aluminum entrance and storefront assemblies that comply 
with specified performance characteristics.  Each system shall be tested by a recognized testing 
laboratory or agency in accordance with specified test methods.  Provide certified test results. 

 
B. Thermal Movement:  Provide systems capable of withstanding thermal movements resulting from 

an ambient temperature range of 120 deg.F.   
 

C. Wind Loading:  Provide assemblies capable of withstanding a uniform test pressure of 157 mph 
winds and as determined by the manufacturer based on the requirements of the latest Edition of the 
Standard Building Code and tested in accordance with ASTM E 330. 

 
D. Transmission Characteristics of Entrances: Air Infiltration:  Provide doors with an air infiltration 

rate of not more than 0.50 CFM for single doors and 1.0 for pairs of doors when tested in 
accordance with ASTM E 283 at an inward test pressure differential of 1.567 psf. 

 
E. Transmission Characteristics of Fixed Framing: Air Infiltration of not more than 0.06 cfm per sq. 

ft. of fixed area per ASTM E-283 and no uncontrolled water penetration per ASTM E-331 at 
pressure differential of 6.24psf (excluding operable door edges). 

 
F. Structural performance of fixed framing:  

Max. Deflection = 1/175 of the span      
Allowable stress with safety factor = 1.65 

 
G .  The manufacturer will be required to verify to the architect, the State of Florida’s Product approval 

number before the product will be reviewed in the shop drawing Submittal phase. 
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1.4 SUBMITTALS: 
 

A. Product Data:  Submit manufacturer's product specifications, technical product data, standard 
details.  

 
B. Shop Drawings:  Submit shop drawings for fabrication and installation of entrances and 

storefronts, including the following: 
 

1. Elevations. 
2. Detail sections of typical composite members. 
3. Hardware, mounting heights. 
4. Anchorages and reinforcements. 
5. Expansion provisions. 
6. Glazing details. 

 
C. Samples:  Submit 12" long sections of extrusions showing color and finish.  

 
1.5 QUALITY ASSURANCE: 
 

A. Manufacturer's Qualifications:  Provide entrances and fixed framing produced by manufacturers 
with not less than 5 years successful experience in the fabrication of assemblies of the type and 
quality required. 

 
1.6 PROJECT CONDITIONS: 
 

A. Field Measurements:  Check openings by field measurement before fabrication to ensure proper 
fitting of work; show measurements on final shop drawings.   

 
1.7 WARRANTY: 
 

A. Warranty period for aluminum entrances and storefront is 5 years after the date of substantial 
completion. 

 
2.0  PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS: 
 

A. Manufacturer:  Subject to compliance with requirements, provide products of one of the following: 
 

1.  Entrance doors: Medium Stile equal to Coral MS-381 outswing entrance doors:  
   
2.  Fixed frames:  Coral FL550T (Thermal) Storefront fixed frames (depending which frame 

system is needed to meet design criteria).  Systems meeting the requirements by the following 
manufacturers: 
a.   Kawneer 
b.   YKK AP 

   c.   Vistawall Architectural Products. 
g.   EFCO 
 

2.2 MATERIALS: 
 

A. Aluminum Members:  Provide alloy and temper recommended by the manufacturer for strength, 
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corrosion resistance, and application of required finish; comply with ASTM B 221 for extrusions 
and ASTM B 209 for sheet or plate. 

B. Fasteners:  Provide fasteners of aluminum, nonmagnetic stainless steel, or other materials 
warranted by the manufacturer to be noncorrosive and compatible with aluminum components, 
hardware, anchors and other components. 

 
Reinforcement:  Where fasteners screw-anchor into aluminum less than 0.125" thick, reinforce the 
interior with aluminum or nonmagnetic stainless steel to receive screw threads, or provide   
standard non-corrosive pressed-in splined grommet nuts. 

 
Exposed Fasteners:  Except where unavoidable for application of hardware, do not use exposed 
fasteners.  For the application of hardware, use fasteners that match the finish of member or      
hardware being fastened. 

 
Provide Phillips flat-head machine screws for exposed fasteners. 

 
C. Concealed Flashing:  Provide 26 gage minimum dead-soft stainless steel, or 0.026" minimum 

extruded aluminum of alloy and type selected by manufacturer for compatibility with other 
components. 

 
D. Brackets and Reinforcements:  Where feasible, provide high-strength aluminum brackets and 

reinforcements; otherwise provide nonmagnetic stainless steel or hot-dip galvanized steel 
complying with ASTM A 386. 

 
E. Concrete/Masonry Inserts:  Provide concrete and masonry inserts fabricated from cast-iron, 

malleable iron, or hot-dip galvanized steel complying with ASTM A 386. 
 

F. Compression Weatherstripping:  Provide the manufacturer's standard replaceable compressible 
weatherstripping gaskets of molded neoprene complying with ASTM D 2000 or molded PVC      
complying with ASTM D 2287. 

 
G. Glass and Glazing Materials:  Glass and glazing materials shall comply with requirements of 

Section 08800 "Glass and Glazing".  
 
2.3 COMPONENTS: 
 

A. Fixed Framing System:  Provide framing system with provisions for glass replacement.  
Shop-fabricate and preassemble frame components where possible. 

 
B. Aluminum Door Frames, including aluminum sliders:  Fabricate tubular and channel frame 

assemblies, as indicated, with welded or mechanical joints in accordance with manufacturer's 
standards; reinforce as necessary to support required loads. 

 
C. Stile-and-Rail Type Aluminum Doors: 

 
1. Frame:  Provide tubular frame members, fabricated with mechanical joints using heavy 

inserted reinforcing plates and concealed tie-rods of j-bolts. 
2. Design:  Provide 1-3/4" thick doors; Medium stile.  
3. Glazing:  Fabricate doors to facilitate replacement of glass or panels, without disassembly of 

stiles and rails. Provide snap-on extruded aluminum square glazing stops, with exterior stops 
anchored for non-removal. 

 
2.4 HARDWARE: 
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A. Provide manufacturer's heavy-duty hardware units as indicated, scheduled, or required for 

operation of each door, including the following items of sizes, number, and type recommended by 
manufacturer for service required, finished to match door. 

 
B. Overhead Surface Closers:  Provide overhead closers; comply with ANSI A156.4, grade 2.  

Comply with manufacturer's recommendations for size of closer, depending on door size, exposure 
to weather and anticipated frequency of use.  Include the following: 

 
Automatic hold open. 

 
C. Pulls and Push bars: Provide manufacturer's standard pull and horizontal push bar in finish to 

match frames. 
 

For standard doors: 1" Bronze anodized push/pulls:  Equal to Kawneer "Architects Classic" 
CS-9 Pull and CP-II Push, mount back-to-back. 
 
Finish:  Clear anodized aluminum or satin stainless steel.   

 
D. Weather stripping: Provide sliding weatherstripping retained in adjustable strip mortised into door 

edges.  
 

E. Thresholds:  Provide extruded aluminum threshold the full width of door openings.  Set in full 
bed of butyl-rubber or polyisobutelene mastic sealant:                                      
 
Manufacturer: Pemco model 2005AV or approved equal. 

 
F. Exit Devices:  Panic devices by the aluminum door supplier.   Panic hardware to be part of a 

tested assembly. See Hardware Schedule – Section 087000 for doors that require panic 
devices, which are to be provided by the aluminum door supplier.  

                     
H.  Offset pivots:  
 

2.5 FABRICATION: 
 

A. General:  Sizes of door and frame units, and profile requirements, are indicated on drawings.  
Variable dimensions are indicated, with maximum and minimum dimensions required to achieve 
design requirements and coordination with other work. 

 
B. Prefabrication:  Before shipment to the project site, complete fabrication, assembly, finishing, 

hardware application, and other work to the greatest extent possible. Disassemble components only 
as necessary for shipment and installation. Pre-glaze door and frame units to greatest extent 
possible. 

 
C. Do not drill and tap for surface-mounted hardware items until time of installation at project site. 

Perform fabrication operations, including cutting, fitting, forming, drilling and grinding of metal 
wore to prevent damage to exposed finish surfaces.  For hardware, perform these operations prior 
to application of finishes. 
 

D. Welding:  Comply with AWS recommendations; grind exposed welds smooth and restore 
mechanical finish. 

 
E. Reinforcing:  Install reinforcing as required for hardware and necessary for performance 
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requirements, sag resistance and rigidity. 
 

F. Dissimilar Metals:  Separate dissimilar metals with zinc chromate primer, bituminous paint, or 
other separator that will prevent corrosion. 

 
G. Continuity:  Maintain accurate relation of planes and angles, with hairline fit of contacting 

members. 
 

H. Uniformity of Finish:  Abutting extruded aluminum members shall not have an integral color or 
texture variation greater than half the range indicated in the sample pair submittal. 

 
I. Fasteners:  Conceal fasteners wherever possible. 

 
2.6 FINISHES: 
 
    A.  For all frames and doors. 
  Dark bronze Anodized Finish:  Provide NAAMM AA-M12C22A41, Class II, 5-year warranty; 

(non-specular as fabricated mechanical finish; chemical etch, medium matte; minimum thickness 
0.7 mil) dark bronze, anodic coating. 

 
3.0  PART 3 - EXECUTION 
 
3.1 INSTALLATION: 
 

A. Comply with manufacturer's instructions and recommendations for installation. 
 

B. Set units plumb, level, and true to line, without warp or rack of framing members, doors, or panels.  
Provide proper support and anchor securely in place. 

 
C. Separate aluminum and other corrodible metal surfaces from sources of corrosion of electrolytic 

action at points of contact with other materials.  Comply with requirements specified under 
paragraph "Dissimilar Materials" in the Appendix to AAMA 101-85. 

 
D. Drill and tap frames and doors and apply surface-mounted hardware items.  Comply with 

hardware manufacturer's instructions and template requirements.  Use concealed fasteners 
wherever possible. 

 
E. Set sill members and other members in bed of sealant as indicated, or with joint fillers or gaskets as 

indicated to provide weathertight construction.  Comply with requirements of Division 7 for 
sealants, fillers, and gaskets. 

 
F. Refer to "Glass and Glazing" Section 08800 installation of glass.   

 
3.2 ADJUSTING: 
 

A. Adjust operating hardware to function properly, for smooth operation without binding, and for 
weathertight closure. 

 
3.3 CLEANING: 
 

A. Clean the completed system, inside and out, promptly after installation, exercising care to avoid 
damage to coatings. 
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B. Clean glass surfaces after installation. Remove excess glazing and sealant compounds, dirt and 
other substances from aluminum surfaces. 

 
3.4 PROTECTION: 
 

A. Institute protective measures required throughout the remainder of the construction period to 
ensure that aluminum entrances and fixed framing will be without damage or deterioration, other 
than normal weathering, at time of acceptance. 

 
 
END OF SECTION 08410. 
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SECTION 08710 – FINISH HARDWARE 

PART 1 - GENERAL 

1.1 SUMMARY: 

A. Section Includes: Finish Hardware for door openings, except as otherwise specified herein. 
1. Door hardware for aluminum and doors. 

B. Related Sections: 
1. Section 08410 - Aluminum Entrances and Fixed Framing 
2. Section 08211 - Wood Doors. 

C. References: Comply with applicable requirements of the following standards. Where these standards 
conflict with other specific requirements, the most restrictive shall govern.  

1. Builders Hardware Manufacturing Association (BHMA) 
2. NFPA 101 Life Safety Code 
3. NFPA 80  -Fire Doors and Windows 
4. ANSI-A156.xx- Various Performance Standards for Finish Hardware 
5. UL10C – Positive Pressure Fire Test of Door Assemblies 
6. ANSI-A117.1 – Accessible and Usable Buildings and Facilities 
7. DHI /ANSI A115.IG – Installation Guide for Doors and Hardware 
8. ICC – International Building Code 

D. Intent of Hardware Groups 

1. Should items of hardware not definitely specified be required for completion of the Work, furnish 
such items of type and quality comparable to adjacent hardware and appropriate for service required. 

2. Where items of hardware aren’t definitely or correctly specified, are required for completion of the 
Work, a written statement of such omission, error, or other discrepancy to be submitted to Architect, 
prior to date specified for receipt of bids for clarification by addendum; or, furnish such items in the 
type and quality established by this specification, and appropriate to the service intended. 

3. Special Instructions: 
a. Cross Bar Exit devices are not tested for hurricane impact.  If impact required, push bar type 

exit devices will be required 
b. Door Elevations A must be changed to 4’0”x10’0” for hardware to work.   

1) Pivots are not designed for use on doors over 4’ in width and for weight above 660 
pounds 

2) Vertical rod cross bar panics are not designed for doors over 10’ in height 
3) If cross bar panics are not required at opening 01, the hardware can be changed to a 

deadlock with push and pull plates. 

1.2 SUBMITTALS: 

A. Special Submittal Requirements: Combine submittals of this Section with Sections listed below to ensure 
the "design intent" of the system/assembly is understood and can be reviewed together. 

B. Product Data: Manufacturer's specifications and technical data including the following: 

1. Detailed specification of construction and fabrication. 
2. Manufacturer's installation instructions. 
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3. Wiring diagrams for each electric product specified. Coordinate voltage with electrical before 
submitting. 

4. Submit 6 copies of catalog cuts with hardware schedule.  
5. Provide 9001-Quality Management and 14001-Environmental Management for products listed in 

Materials Section 2.2 

C. Shop Drawings - Hardware Schedule: Submit 6 complete reproducible copy of detailed hardware schedule 
in a vertical format. 

1. List groups and suffixes in proper sequence. 
2. Completely describe door and list architectural door number. 
3. Manufacturer, product name, and catalog number. 
4. Function, type, and style. 
5. Size and finish of each item. 
6. Mounting heights. 
7. Explanation of abbreviations and symbols used within schedule. 
8. Detailed wiring diagrams, specially developed for each opening, indicating all electric hardware, 

security equipment and access control equipment, and door and frame rough-ins required for specific 
opening. 

D. Templates: Submit templates and "reviewed Hardware Schedule" to door and frame supplier and others as 
applicable to enable proper and accurate sizing and locations of cutouts and reinforcing. 

1. Templates, wiring diagrams and "reviewed Hardware Schedule" of electrical terms to electrical for 
coordination and verification of voltages and locations. 

E. Samples: (If requested by the Architect) 

1. 1 sample of Lever and Rose/Escutcheon design, (pair). 
2. 1 samples of metal finishes 

F. Contract Closeout Submittals: Comply with Division 1 including specific requirements indicated. 

1. Operating and maintenance manuals: Submit 1 set containing the following. 

a. Complete information in care, maintenance, and adjustment, and data on repair and 
replacement parts, and information on preservation of finishes. 

b. Catalog pages for each product. 
c. Name, address, and phone number of local representative for each manufacturer. 
d. Parts list for each product. 

2. Copy of final hardware schedule, edited to reflect, "As installed". 
3. Copy of final keying schedule 
4. As installed “Wiring Diagrams” for each piece of hardware connected to power, both low voltage and 

110 volts. 
5. One set of special tools required for maintenance and adjustment of hardware, including changing of 

cylinders. 

1.3 QUALITY ASSURANCE:  Provide the following information:  

1. Statement of qualification for distributor and installers. 
2. Statement of compliance with regulatory requirements and single source responsibility. 
3. Distributor's Qualifications: Firm with 3 years experience in the distribution of commercial hardware. 
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a. Distributor to employ full time Architectural Hardware Consultants (AHC) for the purpose of 
scheduling and coordinating hardware and establishing keying schedule. 

b. Hardware Schedule shall be prepared and signed by an AHC. 

4. Installer's Qualifications: Firm with 3 years experienced in installation of similar hardware to that 
required for this Project, including specific requirements indicated. 

5. Regulatory Label Requirements: Provide testing agency label or stamp on hardware for labeled 
openings. 

a. Provide UL listed hardware for labeled and 20 minute openings in conformance with 
requirements for class of opening scheduled. 

b. Underwriters Laboratories requirements have precedence over this specification where conflict 
exists. 

6. Single Source Responsibility: Except where specified in hardware schedule, furnish products of only 
one manufacturer for each type of hardware. 

B. Review Project for extent of finish hardware required to complete the Work. Where there is a conflict 
between these Specifications and the existing hardware, notify the Architect in writing and furnish hardware 
in compliance with the Specification unless otherwise directed in writing by the Architect. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Packing and Shipping: Comply with Division 1. 

1. Deliver products in original unopened packaging with legible manufacturer's identification. 
2. Package hardware to prevent damage during transit and storage. 
3. Mark hardware to correspond with "reviewed hardware schedule". 
4. Deliver hardware to door and frame manufacturer upon request. 

B. Storage and Protection: Comply with manufacturer's recommendations. 

1.5 PROJECT CONDITIONS: 

A. Coordinate hardware with other work. Furnish hardware items of proper design for use on doors and frames 
of the thickness, profile, swing, security and similar requirements indicated, as necessary for the proper 
installation and function, regardless of omissions or conflicts in the information on the Contract Documents. 

B. Review Shop Drawings for doors and entrances to confirm that adequate provisions will be made for the 
proper installation of hardware. 

1.6 WARRANTY: 

A. Manufacturer’s Warranty: 

1. Closers: Ten years 
2. Exit Devices: Five Years 
3. Locksets & Cylinders: Three years 
4. All other Hardware: Two years. 
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1.7 MAINTENANCE: 

A. Extra Service Materials: Deliver to Owner extra materials from same production run as products installed. 
Package products with protective covering and identify with descriptive labels. Comply with Division 1 
Closeout Submittals Section. 

1. Special Tools: Provide special wrenches and tools applicable to each different or special hardware 
component. 

2. Maintenance Tools: Provide maintenance tools and accessories supplied by hardware component 
manufacturer. 

3. Delivery, Storage and Protection: Comply with Owner’s requirements for delivery, storage and 
protection of extra service materials. 

B. Maintenance Service: Submit for Owner’s consideration maintenance service agreement for electronic 
products installed. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS: 

A. The following manufacturers are approved subject to compliance with requirements of the Contract 
Documents. Approval of manufacturers other than those listed shall be in accordance with Division 1. 

 
Item: Manufacturer: Approved: 
Hinges Stanley Bommer, McKinney 
Locksets  Best 45H Series Schage, Russwin Corbin 
Cylinders Best 1E, 12E Schlage, Russwin Corbin 
Exit Devices Precision Olympian Series Von Duprin 
Closers Stanley D-4550, D4551 Dorma 8900, LCN 4040XP  
Push/Pull Plates Trimco Burns, Rockwood  
Protection Plates Trimco Burns, Rockwood  
Door Stops Trimco Burns, Rockwood 
Flush Bolts Trimco ABH, Burns 
Threshold & Gasketing National Guard Reese, K.N. Crowder 

2.2 MATERIALS: 

A. Hinges: Shall be Five Knuckle Ball bearing hinges 

1. Template screw hole locations 
2. Bearings are to be fully hardened.  
3. Bearing shell is to be consistent shape with barrel.  
4. Minimum of 2 permanently lubricated non-detachable bearings on standard weight hinge and 4 

permanently lubricated bearing on heavy weight hinges. 
5. Equip with easily seated, non-rising pins.  
6. Non Removable Pin screws shall be slotted stainless steel screws. 
7. Hinges shall be full polished, front, back and barrel. 
8. Hinge pin is to be fully plated. 
9. Bearing assembly is to be installed after plating.   
10. Sufficient size to allow 180-degree swing of door 
11. Furnish five knuckles with flush ball bearings 
12. Provide hinge type as listed in schedule. 
13. Furnish 3 hinges per leaf to 7 foot 6 inch height. Add one for each additional 30 inches in height or 

fraction thereof. 



 
Admin-Classroom Building 
St. Mary Catholic School                                       Finish Hardware                                        08710-5 

14. Tested and approved by BHMA for all applicable ANSI Standards for type, size, function and finish 
15. UL10C listed for Fire rated doors. 

 
B. Mortise Type Locks and Latches: 

1. Tested and approved by BHMA for ANSI A156.13, Series 1000, Operational Grade 1, Extra-Heavy 
Duty, Security Grade 2 and be UL10C. 

2. Furnish UL or recognized independent laboratory certified mechanical operational testing to 4 million 
cycles minimum. 

3. Provide 9001-Quality Management and 14001-Environmental Management.  
4. Fit ANSI A115.1 door preparation 
5. Functions and design as indicated in the hardware groups 
6. Solid, one-piece, 3/4-inch (19mm) throw, anti-friction latchbolt made of self-lubricating stainless 

steel 
7. Deadbolt functions shall have 1 inch (25mm) throw bolt made of hardened stainless steel 
8. Latchbolt and Deadbolt are to extend into the case a minimum of 3/8 inch (9.5mm) when fully 

extended 
9. Auxiliary deadlatch to be made of one piece stainless steel, permanently lubricated 
10. Provide sufficient curved strike lip to protect door trim 
11. Lever handles must be of forged or cast brass, bronze or stainless steel construction and conform to 

ANSI A117.1. Levers that contain a hollow cavity are not acceptable 
12. Lock shall have self-aligning, thru-bolted trim 
13. Levers to operate a roller bearing spindle hub mechanism 
14. Mortise cylinders of lock shall have a concealed internal setscrew for securing the cylinder to the 

lockset. The internal setscrew will be accessible only by removing the core, with the control key, 
from the cylinder body. 

15. Spindle to be designed to prevent forced entry from attacking of lever 
16. Provide locksets with 7-pin removable and interchangeable core cylinders 
17. Each lever to have independent spring mechanism controlling it 
18. Core face must be the same finish as the lockset. 

C. Mortise Deadbolt: 
1. Tested and approved by ANSI A156.36, Operational Grade 1. 
2. Provide 9001-Quality Management and 14001-Environmental Management. 
3. Locksets and cores to be of the same manufacturer to maintain complete lockset warranty 
4. 2-3/4 inch (70mm) backset 
5. 1 inch throw deadbolt 
6. Provide locksets with 7-pin core. 

D. Exit Devices: Exit devices to meet or exceed BHMA for ANSI 156.3, Grade 1.  
1. Exit devices to be tested and certified by UL or by a recognized independent laboratory for 

mechanical operational testing to 10 million cycles minimum with inspection confirming Grade 1 
Loaded Forces have been maintained. 

2. Exit devices chassis to be investment cast steel, zinc dichromate. 
3. Exit devices to have stainless steel deadlocking ¾” through latch bolt. 
4. Exit devices to be equipped with sound dampening on touchbar.  
5. Non-fire rated exit devices to have cylinder dogging. 
6. Non-fire rated exit devices to have ¼” minimum turn hex key dogging. 
7. Touchpad to be “T” style constructed of architectural metal with matching metal end caps. 
8. Touchbar assembly on wide style exit devices to have a ¼” clearance to allow for vision frames.  
9. All exposed exit device components to be of architectural metals and “true” architectural finishes. 
10. Provide strikes as required by application. 
11. Fire exit hardware to conform to UL10C and UBC 7-2. UL tested for Accident Hazard. 
12. The strike is to be black powder coated finish. 
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13. Exit devices to have field reversible handing. 
14. Provide heavy duty vandal resistant lever trim with heavy duty investment cast stainless steel 

components and extra strength shock absorbing overload springs. Lever shall not require resetting.  
Lever design to match locksets and latchsets. 

15. Provide 9001-Quality Management and 14001-Environmental Management. 
16. Vertical Latch Assemblies to have gravity operation, no springs. 
17. Approved Manufacturers 

a. The following manufacturers will be approved contingent on meeting or exceeding the above 
performance criteria: 
1) Precision Manufactured by Precision Hardware, Div. of dormakaba USA 
 

E. Door Closers shall: 

1. Tested and approved by BHMA for ANSI 156.4, Grade 1 
2. UL10C certified 
3. Provide 9001-Quality Management and 14001-Environmental Management.  
4. Closer shall have extra-duty arms and knuckles 
5. Conform to ANSI 117.1 
6. Maximum 2 7/16 inch case projection with non-ferrous cover 
7. Separate adjusting valves for closing and latching speed, and backcheck 
8. Provide adapter plates, shim spacers and blade stop spacers as required by frame and door conditions 
9. Full rack and pinion type closer with 1½“ minimum bore 
10. Mount closers on non-public side of door, unless otherwise noted in specification 
11. Closers shall be non-handed, non-sized and multi-sized. 

F. Push Plates: Provide with four beveled edges ANSI J301, .050 thickness, size as indicated in hardware set. 
Furnish oval-head countersunk screws to match finish. 

G. Pulls with plates: Provide with four beveled edges ANSI J301, .050 thickness Plate s with ANSI J401 Pull 
as listed in hardware set. Provide proper fasteners for door construction.  

H. Kickplates: Provide with four beveled edges ANSI J102, 10 inches high by width less 2 inches on single 
doors and 1 inch on pairs of doors. Furnish oval-head countersunk screws to match finish. 

I. Mop plates: Provide with four beveled edges ANSI J103, 4 inches high by width less 1 inch on single doors 
and 1 inch on pairs of doors. Furnish oval-head countersunk screws to match finish. 

J. Door Bolts: Flush bolts for wood or metal doors.   

1. Provide a set of Automatic bolts, Certified ANSI/BHMA 156.3 Type 25 for hollow metal label doors. 
2. Provide a set of Automatic bolts, Certified ANSI/BHMA 156.3 Type 27 at wood label doors.  
3. Manual flush bolts, Certified ANSI/BHMA 156.16 at openings where allowed local authority.  
4. Provide Dust Proof Strike, Certified ANSI/BHMA 156.16 at doors with flush bolts without 

thresholds. 

K. Seals: All seals shall be finished to match adjacent frame color. Seals shall be furnished as listed in 
schedule. Material shall be UL listed for labeled openings. 

 

2.3 FINISH: 

A. Designations used in Schedule of Finish Hardware - 3.05, and elsewhere to indicate hardware finishes are 
those listed in ANSI/BHMA A156.18 including coordination with traditional U.S. finishes shown by certain 
manufacturers for their products 
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B. Powder coat door closers to match other hardware, unless otherwise noted. 

C. Aluminum items shall be finished to match predominant adjacent material. Seals to coordinate with frame 
color. 

2.4 KEYS AND KEYING: 

A. Provide keyed brass construction cores and keys during the construction period. Construction control and 
operating keys and core shall not be part of the Owner's permanent keying system or furnished in the same 
keyway (or key section) as the Owner's permanent keying system. Permanent cores and keys (prepared 
according to the accepted keying schedule) will be furnished to the Owner. 

B. Cylinders, removable and interchangeable core system: Best CORMAX™ Patented 7-pin. 

C. Permanent keys and cores: Stamped with the applicable key mark for identification. These visual key 
control marks or codes will not include the actual key cuts. Permanent keys will also be stamped "Do Not 
Duplicate." 

D. Transmit Grand Masterkeys, Masterkeys and other Security keys to Owner by Registered Mail, return 
receipt requested. 

E. Furnish keys in the following quantities: 

1. 1 each Grand Masterkeys 
2. 4 each Masterkeys 
3. 2 each Change keys each keyed core 
4. 5 each Construction masterkeys 
5. 1 each Control keys 

F. The Owner, or the Owner's agent, will install permanent cores and return the construction cores to the 
Hardware Supplier. Construction cores and keys remain the property of the Hardware Supplier. 

G. Keying Schedule: Arrange for a keying meeting, and programming meeting with Architect Owner and 
hardware supplier, and other involved parties to ensure locksets and locking hardware, are functionally 
correct and keying and programming complies with project requirements. Furnish 3 typed copies of keying 
and programming schedule to Architect. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of conditions: Examine doors, frames, related items and conditions under which Work is to be 
performed and identify conditions detrimental to proper and or timely completion. 

1. Do not proceed until unsatisfactory conditions have been corrected. 

3.2 HARDWARE LOCATIONS: 

A. Mount hardware units at heights indicated in the following publications except as specifically indicated or 
required to comply with the governing regulations. 

1. Recommended Locations for Builder’s Hardware for Standard Steel Doors and Frames, by the Door 
and Hardware Institute (DHI). 
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2. Recommended locations for Architectural Hardware for flush wood doors (DHI). 

3. WDMA Industry Standard I.S.-1A-04, Industry Standard for Architectural wood flush doors. 

3.3 INSTALLATION: 

A. Install each hardware item per manufacturer's instructions and recommendations. Do not install surface 
mounted items until finishes have been completed on the substrate.  Set units level, plumb and true to line 
and location. Adjust and reinforce the attachment substrate as necessary for proper installation and 
operation. 

B. Conform to local governing agency security ordinance. 

C. Install Conforming to ICC/ANSI A117.1 Accessible and Usable Building and Facilities. 

1. Adjust door closer sweep periods so that from the open position of 70 degrees, the door will take at 
least 3 seconds to move to a point 3 inches from the latch, measured to the landing side of the door. 

D. Installed hardware using the manufacturers fasteners provided. Drill and tap all screw holes located in 
metallic materials. Do not use “Riv-Nuts” or similar products. 

3.4 FIELD QUALITY CONTROL AND FINAL ADJUSTMENT 

A. Contractor/Installers, Field Services:  After installation is complete, contractor shall inspect the completed 
door openings on site to verify installation of hardware is complete and properly adjusted, in accordance 
with both the Contract Documents and final shop drawings. 

1. Check and adjust closers to ensure proper operation. 

2. Check latchset, lockset, and exit devices are properly installed and adjusted to ensure proper 
operation. 

a. Verify levers are free from binding. 
b. Ensure latchbolts and dead bolts are engaged into strike and hardware is functioning. 

3. Report findings, in writing, to architect indicating that all hardware is installed and functioning 
properly. Include recommendations outlining corrective actions for improperly functioning hardware 
if required. 

3.5 SCHEDULE OF FINISH HARDWARE: 
.  Provide the following finishes for hardware, unless noted otherwise: 

Hinges:   Satin Chromium US26D interior US 32D exterior  
Locksets and Auxiliary Locks:  
Exit Devices:  Satin Chromium US26D 
Push/Pulls:  Satin Chromium US26D 
Door Stops:  Satin Chromium US26D 
Door Closers:  Bronze Lacquer LAQ 
Misc. Items:  Satin Chromium US26D 

 
 
 
 
 
 



 
Admin-Classroom Building 
St. Mary Catholic School                                       Finish Hardware                                        08710-9 

 
HARDWARE SETS:  Provide silencers for all doors. 
 
SET NO. 1:   
 2 sets  Offset pivots - by alum door mfr. US32D  

1  Electric Panic device    US32D    See Section 08750 
1  Lever set     US32D 
1   Power supply        See Section 08750 
1  Access control device   US32D   See Section 08750 

 2  Concealed Closer in head - by door mfr 
1  Cylinder    US32D 
2 sets  Weatherstripping - all four sides including bottom sweep 

 1   Threshold: Pemco 2005AV  Alum 
 

SET NO. 2: 
1 set  Offset pivot - by door mfr.  US32D 
1  Exit Device - by door mfr  US32D 

 1  Concealed Closer in head - by door mfr 
1  Cylinder    US32D 
1  Lever set – by door mfr   US32D 
1 set  Weatherstripping - all four sides including bottom sweep 

 1   Threshold: Pemco 2005AV  Alum 
 

SET NO. 3: 
 3pr  Butts 2714    US26D    

1 Exit Rim Device 900 series electric panic  US26D 
1  Lever set    US26D 
1   Power supply       See Section 08750 

 1  Access control device   US26D  See Section 08750 
 1 set  Surface bolts top & bottom  US26D 
 1  Cylinder    US26D 
 1  Remote counter mounted buzzer to release latch 
 2   Closers 1250       Al laq. 
 2   Floor Stops 8016   US26D   

 
SET NO. 4:   
 1 1/2pr  Butts 2714    US26D 
 1   Office Lockset      US26D  
 1   Floor Stop 8016    US26D 

 
SET NO. 5:   
 1 set  Offset pivots - by alum door mfr. US32D  

1  Electric Panic device    US32D    See Section 08750 
1  Lever set     US32D 
1   Power supply        See Section 08750 
1  Access control device   US32D   See Section 08750 

 2  Concealed Closer in head - by door mfr 
1  Cylinder    US32D 
1 set  Weatherstripping - all four sides including bottom sweep 

 1   Threshold: Pemco 2005AV  Alum 
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SET NO. 6: 
 1 1/2pr  Butts      US26D 
 1   Classroom Lockset AL70PD  US26D  
 1   Closer 1250    Al Laq 
 1   Floor Stop     US26D 

 
SET NO. 7:   
 1 1/2pr  Butts 2714    US26D 
 1   Privacy Set     US26D  
 1   Floor Stop 8016    US26D 

 
 

SET NO. 8:  
 1 1/2pr  Butts 2714    US26D 
 1   Passage AL10S    US26D 
 1   Closer 1250         Al laq. 
 1   Floor Stop 8016    US26D 

 
SET NO. 9:  
 1 set   Recessed pulls for sliding doors  US26D 
  
SET NO. 10: 
 1 1/2pr  Butts      US26D 
 1   Classroom Lockset AL70PD  US26D  
 1 set  Surface bolts top & bottom  US26D 
 2   Floor Stops     US26D 
 
SET NO. 11: 
 1 1/2pr  Butts      US26D 
 1   Classroom Lockset AL70PD  US26D  
 1   Floor Stop     US26D 

 
  
END OF SECTION 08710 



Admin-Classroom Building 
St. Mary Catholic School                       ACCESS CONTROL SYSTEM (ACS)        08750 - 1 

SECTION 08750 – ACCESS CONTROL SYSTEM (ACS) DOORS AND HARDWARE 
 
PART 1 - GENERAL 
 
1.01 SUMMARY 
 

A. Section Includes: 
1. Complete Access Control System (ACS) with all operating and access control 

hardware, required for special applications at specific doors as indicated on the 
Drawings. 
 

2. Furnish and install all equipment, accessories, and materials in accordance with these 
specifications and drawings to provide a complete and operating door Access Control 
System.  Any material and/or equipment necessary for the proper operation of the access 
control system not specified or described herein shall be deemed part of this 
specification. 
 

3. All doors that are monitored or provided with access control devices shall be provided 
with mechanical panic hardware that has the ability to be manually locked in the event 
of failure by the Access Control System. 
 

4. System Description: 
a. The system shall allow for access to the facility by use of proximity card readers 

at door locations indicated on the Drawings. 
b. The system shall allow for monitoring of doors indicated on the Drawings. 
c. The system shall provide for computer based configuration so as to allow the 

greatest control of access both during configuration and ongoing operation. 
d. The system shall be modular in nature, and shall permit expansion of both 

capacity and functionality through the addition of control panels, proximity card 
readers, sensors, etc. 

e. The system shall incorporate the necessary hardware, software, and firmware to 
collect, transmit, and process alarm, tamper and trouble conditions, access 
requests, and advisories in accordance with the security procedures of the 
facility.  The system shall control the flow of authorized personnel traffic 
through the secured areas of the facility. 

f. The user interface at the host computer (server) and at the operator workstation 
terminal computers shall be existing to remain. 

g. ACS shall interface with electric doors utilized for ADA access. This interface 
is to interconnect to the electric door contact in its respective control panel to 
provide opening of door when card reader is utilized. 

h. Installed ACS must be capable of interconnection to the owner provided 
dedicated Ethernet LAN/WAN network for connection to remote building Main 
and/or Terminal Controllers. 
 

5. ACS components include, but are not limited to: 
a. Exit devices and trim. 
b. Electrically activated locksets. 
c. Electric strikes. 
d. Proximity card readers. 
e. Control panels. 
f. Panel interface boards. 
g. Power transfer and/or electric hinges 
h. Wiring and cabling. 
i. Key switches. 
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j. Electronic access. 
k. Miscellaneous material required for complete installation and programming. 

 
6. Scope of work for the Access Control System Contractor shall include, but not be 

limited to: 
a. Electrically activated exit devices, locksets, and strikes. 
b. Local control panels. 
c. Proximity card readers. 
d. Termination of all field wiring including the card readers. 
e. Testing and programming of local system. 
f. Interface with ADA door operators where applicable. 

 
7. KeyID cards shall be furnished and programmed. 

 
B. Related Sections: 

1. Section 08410 – Aluminum Doors   
2. Section 08710 - Finish Hardware. 

 
1.02 REFERENCES 

 
A. American National Standards for Making Buildings and Facilities Accessible to and Usable by 

Physically Handicapped People ANSI A117.1 and Uniform Federal Accessibility Standards. 
 

B. Wiring: 
1. Perform all wiring and electrical work in accordance with NFPA No. 70, "National 

Electric Code". 
 

2. Control circuits shall be low-voltage Class 2 type only. 
 

3. Contact ECSD Protection Services for standard ACS wiring diagrams prior to 
submittals. 

 
1.03 SUBMITTALS 

 
A. Manufacturer's technical product data of each item of hardware. 

1. Submittals shall include installation and wiring diagrams and instructions for 
installation, operation and maintenance, to be suitable for inclusion in the Operation & 
Maintenance Manuals. 
 

2. Submittals shall include descriptive literature for all system components, size and type 
of recommended conduit and wiring, and sequence of system operation. 
 

B. Shop Drawings: 
1. Submit shop drawings customized to this installation showing system design, layout 

and wiring diagrams. 
 

C. Hardware Schedule: 
1. Organize hardware schedule into "hardware sets" indicating complete designations of 

every item. 
 

2. Coordinate with other hardware requirements of Section 08710. 
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D. Templates: 
1. Hardware templates to fabricators of other work which is to receive electromechanical 

hardware. 
 

E. Record Drawings: 
1. Submit complete as-built PDF drawings identifying each component, system operation, and 

wiring system. 
 

F. Charts: 
1. Port charts for all new and modified construction. 

 
G. Wiring Diagram: 

1. Factory authorized wiring diagram for all electrified hardware. 
 
1.04 QUALITY ASSURANCE 
 

A. Supplier Qualifications: 
1. Recognized hardware and security system supplier with warehousing facilities. 

 
2. Hardware supplier shall operate out of a stocking builders hardware warehouse located 

within seventy-five (75) miles of the School District’s Maintenance Department located 
at 30 East Texar Drive, Pensacola, Florida, 32503. 
 

3. Employ an experienced hardware consultant with electronic hardware experience, 
available for consultation during the course of the work. 
 

4. Factory authorized and certified for installation of Allegion security door hardware. 
 

5. Factory authorized and certified for installation of S2 Security Corporation products.  
Submit copy of certification with bid proposal. 
 

B. All components of this system shall be installed in a workmanlike manner, following access 
control system industry “best practices” and in strict adherence to the manufacturer’s 
specifications and applicable codes. 
 

C. All access control hardware and software shall be of a single manufacturer including controller 
panels, and input and output terminal modules. 
 

D. All published specifications of the system manufacturer shall be considered as being a part of 
this specification, even though they have not been written in complete detail. 
 

E. The complete installation shall conform to the requirements set forth by the National Electrical 
Code, applicable State and Local Building Codes as required by the “Authority Having 
Jurisdiction” and the requirements of the Owner. 
 

F. The system shall be listed by Underwriters Laboratories for UL 294 Access Control Systems 
and shall carry the UL labels as required. 
 

1.05 WARRANTY 
 

A. The Contractor shall guarantee this system in its entirety to be free from mechanical and 
electrical defects for a period of one (1) year from the date of Substantial Completion. 
 

B. Warranty shall cover failure on parts of all electro-mechanical hardware for two (2) years. 
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C. The Contractor’s guarantee shall cover all costs associated with the troubleshooting, repair, and 
replacement of defective work, including costs of labor, transportation, lodging, materials, and 
equipment. 
 

D. The Equipment Supplier shall make available to the Owner a maintenance contract proposal. 
 
1.06 MAINTENANCE 

 
A. Operation and Maintenance Manuals: 

1. Submit operation and maintenance manuals identifying operating procedures and 
normal maintenance required for each type of hardware required. Include a complete 
parts list. 

 
PART 2 - PRODUCTS 
 
2.01 PANELS 

A. Manufacturers: 
1. S2 Security Corporation 

a. S2 Expansion Node 
b. S2 ACM Board 

 
2.02 PROXIMITY CARD READERS 

A. Manufacturers: 
1. HID Global Corporation 

a. HID – Thinline II 5395 Reader 
b. HID – MiniProx 5365 Reader 

 
2. Rosslare Security Products, Inc. 

a. goPROX – AYC-M60 Backlit Pin/Proximity Reader 
b. goPROX – AYC-G60 Backlit Pin/Proximity Reader 

2.03 KEY SWITCHES 
A. Manufacturers: 

1. Securitron Magnalock Corporation 
a. Securitron MKA Mortise Keyswitch 

 
2.04 ELECTRIC STRIKES 

A.  Manufacturers:  Various 
1. Hanchett Entry Systems HES 1006 Series 
2. Hanchett Entry Systems HES 9500 Series 
3. Schlage ES-6400 Series 

 
2.05 ELECTRIFIED LEVER SETS 

A. Von Duprin E996 
 
2.06 POWER SUPPLIES 

A. Manufacturers:  Various 
1. Von Duprin PS914-2RS x 2BB 
2. Altronix Maxim 33 with PD4 

 
2.07 ELECTRICAL POWER TRANSFER 

A. Manufacturer:  Various 
1. Von Duprin EPT-10 
2. Securitron Door Loop 
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2.08 ELECTRICAL MATERIALS 

 
A. Conduits and boxes shall be concealed and flush mounted.  Interconnecting conduit and 

necessary pullboxes shall be run throughout the building in accordance with the NEC. 
 

B. Conduits shall be 3/4" trade size, minimum, unless otherwise noted on the Drawings or within 
these Specifications. Where sizes are not shown, conduits shall be as required to accommodate 
the number and type of conductors in accordance with the National Electrical Code wiring 
tables, but shall not be smaller than 3/4". Provide 1” conduit from each secure door main 
junction box to the serving access control system panel. 
 

2.10 WIRING AND CABLING 
 

A. Each access control/secure door location shall receive a cable containing all necessary cables to 
operate the access control system. Each cable shall be contained under one jacket. Each cable 
shall be homerun to the serving access control system panel, shall be continuous from end to 
end and shall not be spliced under any circumstances. 
 

B. Each access control cable shall contain as a minimum the following cables within its 
construction: (1) 4-conductor/18awg, (1) 3-pair/ 22awg, (1) 2-conductor/ 22awg and (1) 4-
conductor/22awg. 
 

C. All access control cables shall be run continuously in conduit and shall not be free-routed. 
 

D. Conduits, sleeves, J-hooks or cable trays used for Division 17 communications structured 
cabling system (SCS), including horizontal Category 6, horizontal fiber optic, and horizontal 
ITV cabling shall not be used for access control system cabling specified under this Section 
08750. 

 
2.11 FINISHES 

 
A. Match the finish of the locksets specified in Section 08710. 

 
B. Coordinate all the various manufactured items furnished on this work to ensure an acceptable 

uniform finish. 
 
PART 3 - EXECUTION 
 
3.01 General Provisions 

 
A. All low voltage control, data, and other cables shall be terminated using terminal strips, with 

crimp type lugs, no “b style crimp connectors” or wire nuts will be allowed. 
 

B. Electrical Contractor shall provide all raceway systems required for complete rough-in. 
 

C. All readers shall be configured with the reader electronics mounted separately, on the “secure” 
side of the door such that only the reader head is mounted in the reader housing on the “entry” 
side of the door. 
 

D. The equipment mounting heights shall be as noted on the Drawings.  Mounting heights shall be 
in accordance with Americans with Disability Act (ADA). 
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3.02 START-UP, DEMONSTRATION, AND INSPECTION 
 

A. Perform full system check-out and any required adjustments such that system meets Owner's 
operating requirements and any Code requirements. 
 

B. Demonstrate system operation to Owner's personnel.  Instruct Owner's personnel in proper 
operation and maintenance of each item. 
 

C. Provide three (3) complete printed operation and maintenance manuals in a format as provided 
by technology system equipment manufacturer. 

 
 
END OF SECTION 08750 
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SECTION 08800 - GLASS AND GLAZING 
 
1.0  PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to work of this section. 

 
1.2 SUMMARY: 

 
A. Extent of glass and glazing work is indicated on drawings and schedules. 

 
B. Types of work in this section include glass and glazing for: 

 
1. Glass for fixed framing: 1 5/16" Low-E, tinted, insulated, impact, tempered and non-

tempered glass.  
2. Glass for entrance doors - 1/4" tinted tempered glass, impact resistant. 
3. Glass in interior frames and doors - 1/4" clear laminated or safety glass. 
4. Mirrored glass in the Men and Women's Toilet rooms: 1/4” float glass. 

 
1.3 SYSTEM DESCRIPTION: 
 

A. Provide glass and glazing that has been produced, fabricated and installed to withstand normal 
thermal movement, wind loading and impact loading, as described in the 2010 International Building 
Code, and to remain water and air tight without deterioration or other defects. 

 
1.4 SUBMITTALS: 
 

A. Product Data: Submit manufacturer's technical data for each glazing material and fabricated glass 
product required, including installation and maintenance instructions. 
 

B. Samples: Submit 12" square samples of each type of glass indicated, including samples of the 
colored film. 

 
1.5 QUALITY ASSURANCE: 
 

A. Glazing Standards: Comply with recommendations of Flat Glass Marketing Association (FGMA) 
"Glazing Manual" and "Sealant Manual" except where more stringent requirements are indicated.   

 
1.6  WARRANTY: 
 

A. Manufacturer's Special Project Warranty on Insulating Glass: Provide written warranty signed by 
manufacturer of insulating glass agreeing to furnish f.o.b. point of manufacture, freight allowed project 
site, within specified warranty period indicated below, replacements for those insulating glass units 
developing manufacturing defects.  Manufacturing defects are defined as failure or hermetic seal of air 
space (beyond that due to glass breakage) as evidenced by intrusion of dirt or moisture, internal 
condensation or fogging, deterioration of protected internal glass coatings, if any, and other visual 
indications of seal failure or performance; provided the manufacturer's instructions for handling, 
installing, protecting and maintaining units have been complied with during the warranty period. 
 

B. Warranty Period: Manufacturer's standard but not less than 10 years after date of substantial completion. 
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2.0  PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS: 
 

A. Acceptable Manufacturers: 
1. Trulite 
2. Oldcastle  
3. Guardian  
4. PPG Industries 
5. Pilkington 
6. Schott 
7. Viracon 

 
2.2  GLASS PRODUCTS, GENERAL: 
 

A. Primary Glass Standard: Provide primary glass which complies with ASTM C 1036 requirements, 
including those indicated by reference to type, class, quality, and, if applicable, form, finish, mesh 
and pattern. 
 

B. Heat-Treated Glass Standard: Provide heat-treated glass which complies with ASTM C 1048 
requirements, including those indicated by reference to kind, condition, type, quality, class, and, if 
applicable, form, finish, and pattern. 
 

C. Sizes: Fabricate glass to sizes required for glazing openings indicated, with edge clearances and 
tolerances complying with recommendations of glass manufacturer.  Provide thicknesses indicated 
or, if not otherwise indicated, as recommended by glass manufacturer for application indicated. 

 
2.3 PRIMARY GLASS PRODUCTS: 
 

A. Clear Float Glass: Type I (transparent glass, flat), Class 1 (clear), Quality q3 (glazing select). 
 

B. HEAT-TREATED GLASS PRODUCTS: 
 

1. Manufacturing Process: Manufacture heat-treated glass by horizontal (roller hearth) process 
with roll wave distortion parallel with bottom edge of glass as installed, unless otherwise 
indicated. 
 

2. Uncoated Heat-Treated Float Glass: Condition A (uncoated surfaces), Type I (transparent 
glass, flat), Class 2 (heat absorbing and light reducing), Quality q3 (glazing select), with tint 
color and performance characteristics for 1/4" thick glass matching those indicated for 
non-heat-treated tinted float glass; kind as indicated below: 

a. Kind FT (fully tempered) where indicated. 
        

C. SEALED INSULATING GLASS UNITS: 
 

1. General: Provide preassembled units consisting of organically sealed panes of glass 
enclosing a hermetically sealed dehydrated air space and complying with ASTM E 774 for 
performance classification indicated as well as with other requirements specified for glass 
characteristics, air space, sealing system, sealant, spacer material, corner design and 
desiccant. 
 

2. For properties of individual glass panes making up units, refer to product requirements 
specified elsewhere in this section applicable to types, classes, kinds and conditions of 
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glass products indicated. 
 

3. Provide heat-treated panes of kind and at locations indicated or, if not indicated, provide 
heat-strengthened panes where recommended by manufacturer for application indicated 
and tempered where indicated or where safety glass is designated or required. 
 

4. Performance characteristics designated for coated insulating glass are nominal values based 
on manufacturer's published test data for units with 1/4" thick panes of glass and 1/2" thick 
air space. 

a. U-values indicated are expressed in the number of Btu's per hour per sq. ft. per 
degree F difference. 

b. Performance Classification per ASTM E 774: Class A. 
c. Thickness of Each Pane: 1/4". 
d. Air Space Thickness: 1/2". 

 
D. Tinted Insulated Units:  PPG 1-5/16" Bronze Solarban 70 #2 Impact IG - .21 SHGC 

U-Value Winter = .28 
U-Value Summer = .26  
Solar Heat Gain Coefficient = .21 
Shading coefficient: = .24 
Visible light reflectance - exterior:  8%  
Visible light transmittance:  37%  
Mfr:  PPG, Trulite, Old Castle     
 

 
2.4 ELASTOMERIC GLAZING SEALANTS AND PREFORMED GLAZING TAPES: 
 

A. General: Provide products of type indicated and complying with the following requirements: 
 

B. Compatibility: Select glazing sealants and tapes of proven compatibility with other materials with 
which they will come into contact, including glass products, seals of insulating glass units, and 
glazing channel substrates, under conditions of installation and service, as demonstrated by testing 
and field experience. 

 
C. Suitability: Comply with recommendations of sealant and glass manufacturers for selection of 

glazing sealants and tapes which have performance characteristics suitable for applications indicated 
and conditions at time of installation. 
 

D. Elastomeric Sealant Standard: Provide manufacturer's standard chemically curing, elastomeric 
sealant of base polymer indicated which complies with ASTM C 920 requirements, including those 
for Type, Grade, Class and Uses. 
 

E. Provide multi-part urethane sealant as specified in Section 07900 "Sealers" and follow 
manufacturer's recommendations as approved by glass supplier. 
 

F. Provide glazing tape, gaskets, cleaners, primers, sealers and joint fillers as recommended by sealant 
and glass manufacturers. 
 

3.0  PART 3 - EXECUTION 
 
3.1 EXAMINATION: 
 

A. Glazier Contractor to inspect work of glass framing erector for compliance with manufacturing and 
installation tolerances, including those for size, squareness, offsets at corners; for presence and 
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functioning of weep system; for existence of minimum required face or edge clearances; and for 
effective sealing of joinery.  
 

B. Clean glazing channels and other framing members to receive glass, immediately before 
glazing.  Remove coatings which are not firmly bonded to substrates. Remove lacquer from metal 
surfaces where elastomeric sealants are indicated for use. 

 
3.2 GLAZING, GENERAL: 
 

A. Comply with combined printed recommendations of glass manufacturers, of manufacturers of 
sealants, gaskets and other glazing materials, except where more stringent requirements are 
indicated, including those of referenced glazing standards. 
 

B. Glazing channel dimensions as indicated in details are intended to provide for necessary bite on 
glass, minimum edge and face clearances, and adequate sealant thicknesses, with reasonable 
tolerances. Adjust as required by job conditions at time of installation. 
 

C. Protect glass from edge damage during handling and installation; use a rolling block in rotating glass 
units to prevent damage to glass corners. Do not impact glass with metal framing. Use suction cups 
to shift glass units within openings; do not raise or drift glass with a pry bar. Rotate glass with flares 
or bevels along one horizontal edge which would occur in vicinity of setting blocks so that these are 
located at top of opening. Remove from project and dispose of glass units with edge damage or other 
imperfections of kind that, when installed, weakens glass and impairs performance and appearance. 
 

D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by 
preconstruction sealant-substrate testing. 

 
3.3 GLAZING: 
 

A. Install setting blocks of proper size in sill rabbet, located one quarter of glass width from each 
corner, but with edge nearest corner not closer than 6" from corner, unless otherwise required. Set 
blocks in thin course of sealant which is acceptable for heel bead use. 
 

B. Provide spacers inside and out, of correct size and spacing to preserve required face clearances, for 
glass sizes larger than 50 united inches (length plus height), except where gaskets or glazing tapes 
with continuous spacer rods are used for glazing. Provide 1/8" minimum bite of spacers on glass and 
use thickness equal to sealant width, except with sealant tape use thickness slightly less than final 
compressed thickness of tape. 
 

C. Provide edge blocking to comply with requirements of referenced glazing standard, except where 
otherwise required by glass unit manufacturer. 
 

D. Set units of glass in each series with uniformity of pattern, draw, bow and similar characteristics. 
 

E. Provide compressible filler rods or equivalent back-up material, as recommended by sealant and 
glass manufacturers, to prevent sealant from extruding into glass channel weep systems and from 
adhering to joints back surface as well as to control depth of sealant for optimum performance, 
unless otherwise indicated. 
 

F. Force sealants into glazing channels to eliminate voids and to ensure complete "wetting" or bond of 
sealant to glass and channel surfaces. 
 

G. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket on 
opposite side, provide adequate anchorage to ensure that gasket will not "walk" out when installation 
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is subjected to movement. 
 

H. Miter cut wedge-shaped gaskets at corners and install gaskets in manner recommended by gasket 
manufacturer to prevent pull away at corners; seal corner joints and butt joints with sealant             
recommended by gasket manufacturer. 
 

I. Lock-Strip Gasket Glazing: Comply with ASTM C 716 and gasket manufacturer's printed 
recommendations. Provide supplementary wet seal and weep system unless otherwise indicated. 

 
3.4 PROTECTION AND CLEANING: 
 

A. Protect exterior glass from breakage immediately upon installation by use of crossed streamers attached 
to framing and held away from glass. Do not apply markers to surfaces of glass. Remove nonpermanent 
labels and clean surfaces. 
 

B. Protect glass from contact with contaminating substances resulting from construction operations. If, 
despite such protection, contaminating substances do come into contact with glass, remove immediately 
by method recommended by glass manufacturer. 
 

C. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at frequent 
intervals during construction, but not less often than once a month, for build-up of dirt, scum, alkali 
deposits or staining.  When examination reveals presence of these forms of residue, remove by method 
recommended by glass manufacturer. 
 

D. Remove and replace glass which is broken, chipped, cracked, abraded or damaged in other ways during 
construction period, including natural causes, accidents and vandalism. 
 

E. Wash glass on both faces not more than 4 days prior to date scheduled for inspections intended to 
establish date of substantial completion in each area of project. Wash glass by method recommended by 
glass manufacturer. 

 
 
END OF SECTION 08800 
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SECTION 09250 - GYPSUM DRYWALL 
 
 
1.0 PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

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

 
1.2 SUMMARY: 
 

A. This Section includes the following types of construction:      
 

1. Steel framing members to receive gypsum board.  
2. Gypsum board screw-attached to steel framing and furring members. 
 

1.3 DEFINITIONS: 
 

A. Gypsum Board Construction Terminology:  Refer to ASTM C 11 and GA 505 for definitions of 
terms for gypsum board construction not otherwise defined in this section or other referenced 
standards. 

 
1.4 SUBMITTALS: 
 

A. Product data from manufacturers for each type of product specified. 
 
1.5 QUALITY ASSURANCE: 
 

A. Fire resistance ratings: Provide materials and construction which are identical to those assemblies 
whose fire resistance rating has been determined per ASTM E119. 

 
B. Single source Responsibility:  Obtain each type of gypsum board and related joint treatment 

materials from a single manufacturer. 
 

C. Insulation Fire performance characteristics: Provide insulation materials that have been UL tested 
with the following characteristics: 

 
         Surface Burning:  ASTM E 84. 
         Fire Resistance Ratings:  ASTM E 119. 
         Combustion:  ASTM E 136. 
 
1.6 DELIVERY, STORAGE, AND HANDLING: 
 

A. Store materials inside under cover and keep them dry and protected against damage from weather, 
direct sunlight, surface contamination, corrosion, construction traffic and other causes.    Neatly 
stack gypsum boards flat to prevent sagging. 

 
1.7 PROJECT CONDITIONS: 
 

A. Environmental Conditions, General:  Establish and maintain environmental conditions for 
application and finishing gypsum board to comply with ASTM C 840 and with gypsum board     
manufacturer's recommendations. 
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2.0 PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS:  Subject to compliance with the requirements, provide one of the following: 
 
     1. Steel Framing and Furring: 
 

a. Bostwick Steel Framing Co. 
b. Dale Industries, Inc. 

  c. Gold Bond Building Products Div., National Gypsum Co. 
  d. Incor, Inc. 
   e. Marino Industries Corp. 
   f. United States Gypsum Co. 

 
     2.  Grid Suspension Systems: 
 

   a. Chicago Metallic Corp. 
   b. National Rolling Mills Co. 

 
     3.  Gypsum Boards and Related Products: 
 
      a. Domtar Gypsum Co. 

   b. Georgia-Pacific Corp. 
   c. Gold Bond Building Products Div., National Gypsum Co. 
   d. United States Gypsum Co. 

 
2.2  STEEL FRAMING COMPONENTS FOR SUSPENDED AND FURRED CEILINGS: 
 

A. General:  Provide components which comply with ASTM C 754 for materials and sizes, unless 
otherwise indicated. 

 
B. Wire for Hangers and Ties:  ASTM A 641, Class 1 zinc coating, soft temper. 

 
C. Hanger Rods:  Mild steel, zinc coated or protected with rust-inhibitive paint. 

 
D. Flat Hangers:  Mild steel, zinc coated or protected with rust-inhibitive paint. 

 
E. Angle-Type Hangers:  Angles with legs not less than 7/8 inch wide, formed from 0.0635 inch 

thick galvanized steel sheet complying with ASTM A 446, Coating Designation G90, with bolted 
connections and 5/16 inch diameter bolts. 

 
F. Channels:  Cold-rolled steel, 0.0598 inch minimum thickness of base (uncoated) metal and 7/16 

inch wide flanges, protected with rust-inhibitive paint, and as follows: 
 

Carrying Channels:  1-1/2 inch deep, 475 lbs per 1000 ft., unless   otherwise indicated. 
 
     Furring Channels:  3/4 inch deep, 300 lbs per 1000 ft., unless otherwise indicated. 
 

G. Steel Studs for Furring Channels:  ASTM C 645, with flange edges bent back 90 deg and doubled 
over to form 3/16 inch minimum lip (return), minimum thickness of base (uncoated) metal and 
minimum depth as follows: 

 
  1. Thickness:  0.0179 inch, unless otherwise indicated. 
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  2. Depth:  1-5/8 inches, unless otherwise indicated. 
  3. Gage: 25 
H. Steel Rigid Furring Channels:  ASTM C 645, hat-shaped, depth of 3/4 inch, and minimum 

thickness of base (uncoated) metal as follows: 
 
      1.  Thickness:  0.0179 inch, unless otherwise indicated. 

   2.  Gage: 25 
 

I. Grid Suspension System:  At the contractor's option, provide metal suspended grid system sized 
for the required loading; ASTM C 645, manufacturer's standard grid suspension system composed 
of main beams and cross furring members which interlock to form a modular supporting network. 

 
2.3 STEEL FRAMING FOR WALLS AND PARTITIONS: 
 

A. Steel Studs and Runners:  ASTM C 645, with flange edges of studs bent back 90 deg and doubled 
over to form 3/16" minimum lip (return) and complying with the following requirements for 
minimum thickness of base (uncoated) metal and for depth: 

 
   1.      Thickness:  0.0179 inch, unless otherwise indicated. 
   2.      Depth:  3-5/8 inches, unless otherwise indicated. 

       3.      Gage: Studs: 20 or 25 ga.  Tracks: 20 ga.  
 4.      Spacing for studs (unless otherwise noted on drawings): 16" o.c. for interior and 
        exterior walls. 

 
B. Steel Rigid Furring Channels:  ASTM C 645, hat-shaped, depth and minimum thickness of base 

(uncoated) metal as follows: 
 

   1.     Depth:  7/8 inch. 
   2.     Thickness:  0.0179 inch, unless otherwise indicated. 
 
C. Fasteners:  Provide fasteners of type, material, size, corrosion resistance, holding power and other 

properties required to fasten steel framing and furring members securely to substrates         
involved; complying with the recommendations of gypsum drywall manufacturers for applications 
indicated. 

 
2.4 GYPSUM BOARD: 
 

A. General:  Provide gypsum board of types indicated in maximum lengths available to minimize 
end-to-end joints. 

 
B. Thickness:  5/8 inch, comply with ASTM C 840 for application system and support spacing 

indicated. 
 

C. Gypsum Wallboard:  ASTM C 36, Type X, Regular; tapered edges; 5/8". 
 

D. Water-Resistant Gypsum Backing Board:  ASTM C 630; Regular, tapered edges; 5/8"  
 

E.  Finish:  Level 5; on all exposed surfaces. Contractor to install sample of finish for approval.  
 
2.5 TRIM ACCESSORIES: 
 

A. Cornerbead and Edge Trim for Interior Installation:  Provide corner beads, edge trim and control 
joints which comply with ASTM C 1047; Sheet steel zinc-coated by hot-dip process. 
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 B. One-Piece Control Joint:  Formed with vee-shaped slot per Fig. 1 in ASTM C 1047, with slot 
opening covered with removable strip. 

 
2.6 GYPSUM BOARD JOINT TREATMENT MATERIALS: 
 

A. General:  Provide materials complying with ASTM C 475, ASTM C 840, and recommendations of 
manufacturer of both gypsum board and joint treatment materials for the application indicated. 

 
B. Joint Tape:  Paper reinforcing tape, unless otherwise indicated. 

 
C. Setting-Type Joint Compounds:  Factory-prepackaged, job-mixed, chemical-hardening powder 

products formulated for uses indicated. 
 
2.7 MISCELLANEOUS MATERIALS: 
 

A. General:  Provide auxiliary materials for gypsum drywall construction which comply with 
referenced standards and the recommendations of the manufacturer of the gypsum board. 

 
B. Fastening Adhesive for Wood:  ASTM C 557. 

 
C. Gypsum Board Screws:  ASTM C 1002. 

 
D. Concealed Acoustical Sealant: Paintable, gunnable per ASTM C-919. 

      Acceptable manufacturers: 
       1. USG Acoustical Sealant 
       2. Tremco Acoustical Sealant 

 
3.0 PART 3 - EXECUTION 
 
3.1 EXAMINATION: 
 

A. Examine substrates to which drywall construction attaches or abuts, preset hollow metal frames, 
cast-in-anchors, and structural framing, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of drywall construction.  Do not 
proceed with installation until unsatisfactory conditions have been corrected. 

 
3.2  PREPARATION: 
 

A. Ceiling Anchorages:  Coordinate installation of ceiling suspension system with installation of 
overhead structural systems to ensure that inserts and other structural anchorage provisions have 
been installed to receive ceiling anchors in a manner that will develop their full strength and at 
spacing required to support ceiling. 

 
B. Furnish inserts and other devices indicated, to other trades for installation well in advance of time 

needed for coordination with other construction. 
 
3.3  INSTALLATION OF STEEL FRAMING, GENERAL: 
 

A. Steel Framing Installation Standard:  Install steel framing to comply with ASTM C 754 and with 
ASTM C 840 requirements that apply to framing installation. 

 
B. Install supplementary framing, blocking and bracing at terminations in the work and for support of 

fixtures, equipment services, heavy trim, grab bars, toilet accessories, furnishings, and similar 
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construction to comply with details indicated and with recommendations of gypsum board 
manufacturer, or if none available, with "Gypsum Construction Handbook" published by United 
States Gypsum Co. 

 
C. Isolate steel framing from building structure to prevent transfer of loading imposed by structural 

movement, at locations indicated below to comply with details shown on Drawings: 
 

Where edges of suspended ceilings abut building structure horizontally at ceiling perimeters or 
penetration of structural elements. 

 
  Where partition and wall framing abuts overhead structure. 

 
Provide slip or cushioned type joints as detailed to attain lateral support and avoid axial loading. 

 
D. Do not bridge building expansion and control joints with steel framing or furring members; 

independently frame both sides of joints with framing or furring members or as indicated. 
 
3.4 INSTALLATION OF STEEL FRAMING FOR SUSPENDED AND FURRED CEILINGS: 
 

A. Screw furring members to wood framing. 
 

B. Secure hangers to structural support by connecting directly to structure where possible or other 
anchorage devices or fasteners as indicated. 

 
C. Do not attach hangers to metal deck tabs. 

 
D. Do not attach hangers to metal roof deck. 

 
E. Do not connect or suspend steel framing from ducts, pipes or conduit. 

 
F. Keep hangers and braces 2 inches clear of ducts, pipes and conduits. 

 
G. Sway-brace suspended steel framing with hangers used for support. 

 
H. Install suspended steel framing components in sizes and at spacings indicated but not less than that 

required by referenced steel framing installation standard. 
 

I. Wire Hangers:  0.1620 inch diameter (8 gage), 4 ft. on center. 
 

J. Carrying Channels (Main Runners):  1-1/2 inch, 4 ft. on center. 
 

K. Rigid Furring Channels (Furring Members):  16 inches on center. 
 

L. Installation Tolerances:  Install steel framing components for suspended ceilings so that cross 
furring members or grid suspension members are level to within 1/8 inch in 12 ft. as         
measured both lengthwise on each member and transversely between parallel members. 

 
M. Wire-tie or clip furring members to main runners and to other structural supports as indicated. 

 
N. Grid Suspension System:  Attach perimeter wall track or angle where grid suspension system 

meets vertical surfaces.  Mechanically join main beam and cross furring members to each        
other and butt-cut to fit into wall track. 
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3.5 INSTALLATION OF STEEL FRAMING FOR WALLS AND PARTITIONS: 
 

A. Install runners (tracks) at floors, ceilings and structural walls and columns where gypsum drywall 
stud system abuts other construction. 

B. Where studs are installed directly against exterior walls, install asphalt felt strips between studs and 
wall. 

C. Installation Tolerances:  Install each steel framing and furring member so that fastening surface do 
not vary more than 1/8 inch from plane of faces of adjacent framing. 

 
D. Extend partition framing full height to structural supports or substrates above suspended ceilings, 

except where partitions are indicated to terminate at suspended ceilings.  Continue framing      
over frames for doors and openings and frame around ducts penetrating partitions above ceiling to 
provide support for gypsum board. 

 
E. Install steel studs and furring in sizes and at spacings 24"on center.  

 
F. Install steel studs so that flanges point in the same direction and gypsum boards can be installed in 

the direction opposite to that of the flange. 
 

G. Frame door openings to comply with details indicated, with GA-219 and with applicable published 
recommendations of gypsum board manufacturer.  Attach vertical studs at jambs with screws 
either directly to frames or to jamb anchor clips on door frames; install runner track section (for 
cripple studs) at head and secure to jamb studs. 

 
H. Frame openings other than door openings to comply with details indicated, or if none indicated, in 

same manner as required for door openings; and install framing below sills of openings to       
match framing required above door heads. 

 
3.6 APPLICATION AND FINISHING OF GYPSUM BOARD, GENERAL: 
 

A. Gypsum Board Application and Finishing Standard:  Install and finish gypsum board to comply 
with ASTM C 840. 

 
B. Install sound attenuation blankets where indicated, prior to gypsum board unless readily installed 

after board has been installed. 
 

C. Locate exposed end-butt joints as far from center of walls and ceilings as possible, and stagger not 
less than 24 inches in alternate courses of board. 

 
D. Install ceiling boards across framing in the manner which minimizes the number of end-butt joints, 

and which avoids end joints in the central area of each ceiling.  Stagger end joints at least 24 
inches. 

 
E. Install wall/partition boards in manner which minimizes the number of end-butt joints or avoids 

them entirely where possible.   At stairwells and similar high walls, install boards horizontally     
with end joints staggered over studs. 

 
F. Install exposed gypsum board with face side out.  Do not install imperfect, damaged or damp 

boards.  Butt boards together for a light contact at edges and ends with not more than 1/16 inch 
open space between boards.  Do not force into place. 

 
G. Locate either edge or end joints over supports, except in horizontal applications where intermediate 
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supports or gypsum board back-blocking is provided behind end joints.  Position boards so that 
like edges abut, tapered edges against tapered edges and mill-cut or field-cut ends against mill-cut 
or field-cut ends.  Do not place tapered edges against cut edges or ends.  Stagger vertical joints 
over different studs on opposite sides of partitions. 

 
H. Attach gypsum board to steel studs so that leading edge or end of each board is attached to open 

(unsupported) edge of stud flange first. 
 

I. Attach gypsum board to supplementary framing and blocking provided for additional support at 
openings and cutouts. 

 
J. Spot grout hollow metal door frames for solid core wood doors, hollow metal doors and doors over 

32 inches wide.  Apply spot grout at each jamb anchor clip just before inserting board into   
frame. 

 
K. Form control joints and expansion joints at locations indicated, with space between edges of 

boards, prepared to receive trim accessories. 
 

L. Cover both faces of steel stud partition framing with gypsum board in concealed spaces (above 
ceilings, etc.), except in chase walls which are braced internally. 

 
M. Fit gypsum board around ducts, pipes, and conduits. 

 
N. Isolate perimeter of non-load-bearing drywall partitions at structural abutments.  Provide 1/4 inch 

to 1/2 inch space and trim edge with "U" bead edge trim.  Seal joints with acoustical sealant. 
 

O. Floating Construction:  Where feasible, including where recommended by manufacturer, install 
gypsum board over wood framing, with "floating" internal corner construction. 

 
P. Seal construction at perimeters, control and expansion joints, openings and penetrations with a 

continuous bead of acoustical sealant including a bead at both faces of partitions.  Comply with 
ASTM C 919 and manufacturer's recommendations for location of edge trim, and close off 
sound-flanking paths around or through construction, including sealing of partitions above          
acoustical ceilings. 

 
Q. Space fasteners in gypsum boards in accordance with referenced gypsum board application and 

finishing standard and manufacturer's recommendations. 
 
3.7 METHODS OF GYPSUM BOARD APPLICATION: 
 

A. Install gypsum wallboard as follows: 
  On ceilings apply gypsum board prior to wall/partition board application to the greatest extent 

possible. 
 

On partitions/walls apply gypsum board vertically (parallel to framing), unless otherwise indicated, 
and provide sheet lengths which will minimize end joints. 

 
B. Wall Tile Base:  Where drywall is base for thin-set ceramic tile and similar rigid applied wall 

finishes, install gypsum backing board. 
 

  In "dry" areas install gypsum backing board or wallboard with tapered edges taped and finished to 
produce a flat surface. 
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At "wet" areas install water- resistant gypsum backing board to comply with ASTM C 840 and 
recommendations of gypsum board manufacturer. 

 
C. On ceilings apply base layer prior to application of base layer on walls/partitions; apply face layers 

in same sequence. Offset joints between layers at least 10 inches.  Apply base layers at right 
angles to supports unless otherwise indicated. 

 
D. On partitions/walls apply base layer and face layers vertically (parallel to framing) with joints of 

base layer over supports and face layer joints offset at least 10 inches with base layer joints. 
 

E. On furring members apply base layer vertically (parallel to framing) and face layer either vertically 
(parallel to framing) or horizontally (perpendicular to framing) with vertical joints offset at least 
one furring member.  Locate edge joints of base layer over furring members.  

 
F. Single-Layer Fastening Methods:  Apply gypsum boards to supports as follows: 

1. Fasten with screws. 
  2. Fasten to concrete with adhesive at locations as shown on the drawings.  

 
3.8 INSTALLATION OF DRYWALL TRIM ACCESSORIES: 
 

A. General:  Where feasible, use the same fasteners to anchor trim accessory flanges as required to 
fasten gypsum board to the supports.  Otherwise, fasten flanges to comply with manufacturer's 
recommendations. 

 
B. Install corner beads at external corners. 

 
C. Install control joints at locations indicated, or if not indicated, at spacings and locations required by 

referenced gypsum board application and finish standard and approved by the Architect for visual 
effect. 

 
3.9 FINISHING OF DRYWALL: 
 

A. General:  Apply joint treatment at gypsum board joints (both directions); flanges of corner bead, 
edge trim, and control joints; penetrations; fastener heads, surface defects and elsewhere as 
required to prepare work for decoration. 

 
B. Surface Finish: Provide Level 5 finish on all exposed gypsum surfaces.  Provide Level 2 finish on 

all water-resistant gypsum backing board used as a substrate for tile.  Provide Level 4 finish on all 
surfaces that are scheduled to receive wall covering. 

 
C. Prefill open joints and rounded or beveled edges, if any, using setting-type joint compound. 

 
D. Apply joint tape at joints between gypsum boards, except where trim accessories are indicated. 

 
E. Finish interior gypsum wallboard by applying the following joint compounds in 3 coats (not 

including prefill of openings in base), and sand between coats and after last coat. 
 

F. Water-Resistant Gypsum Backing Board Base for Ceramic Tile: Comply with ASTM C 840 and 
manufacturer's recommendations for treatment of joints behind tile. 

 
3.10  INSTALLATION OF INSULATION:  Install insulation complying with manufacturer’s written 
  Recommendations. 
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3.11  PROTECTION: 
 

A. Provide final protection and maintain conditions, in a manner suitable to Installer, which ensures 
gypsum drywall construction being without damage or deterioration at time of Substantial 
Completion. 

 
END OF SECTION 09250 
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SECTION 09300 - CERAMIC TILE  
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

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

 
1.2 SUMMARY 
 

A. This Section includes: 
  1.   Unglazed Porcelain (Ceramic) floor and wall tile s 
  2.  Marble thresholds 
 
1.3 SUBMITTALS 
 

A. Submit samples of wall and floor tile showing size, color, and texture specified. 
 
1.4 QUALITY ASSURANCE 
 

A. Installer Qualifications:  Engage an experienced Installer who has successfully completed 
tile installations similar in material, design, and extent to that indicated for Project. 

 
1.5 PROJECT CONDITIONS  
 

A. Maintain environmental conditions and protect work during and after installation to comply 
with referenced standards and manufacturer's printed recommendations. 

 
PART 2 - PRODUCTS 
 
2.1 PRODUCTS, GENERAL 
 

A. ANSI Standard for Ceramic Tile:  Comply with ANSI A137.1 "American National Standard 
Specifications for Ceramic Tile" for types, compositions, and grades of tile indicated. 

B. Furnish tile complying with "Standard Grade" requirements unless otherwise indicated. 
C. ANSI Standard for Tile Installation Materials:  Comply with ANSI standard referenced with 

products and materials indicated for setting and grouting. 
 
2.2 MATERIALS: 
 A.  Porcelain Tile: 
  1.  Wearing surface: Textured, Unglazed tiles 
  2.  Nominal size: various - see plan for sizes 
  3.  Face: Plain. 
  4.  Mfr:    Dal-Tile. 
   Crossville Ceramics 
   Stonepeak Ceramics 
  5.  Product:  12”x12” - Crossville “Color Blox”  
  6.  Mosaic accent tile:  Daltile Stratford Place - 3" x 3" Square Mosaic Wall Tile - 

Unpolished Stone Visual 
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2. 3 MARBLE THRESHOLDS: 

 
A. Marble Thresholds: Provide marble thresholds complying with ASTM C 503 requirements 

for exterior use and for abrasion resistance where exposed to foot traffic, a minimum 
hardness of 10 per ASTM C 241. 

 
B. Provide white, honed marble complying with MIA Group "A" requirements for soundness.  

 
2.4 SETTING MATERIALS 
 

A. Thinset Cement Mortar Installation Materials:  Provide materials complying with ANSI 
A108.1.  

 
 B. Dry-Set Factory Mixed Mortars and Grouts: As recommended by tile manufacturer and tile 

installer for project applications. 
 
2.5 GROUTING MATERIALS 
 

A. Sand-Portland or Commercial Portland Cement Grout: ANSI A 108.10 and ANSI A 118.6, 
composed of white or gray cement and white or colored aggregate as required to produce 
color indicated. 

      1. Color:  As selected by Architect from manufacturer's standards. 
 

2.6 MIXING MORTARS AND GROUT 
 
A. Mix mortars and grouts to comply with requirements of referenced standards and 

manufacturers including those for accurate proportioning of materials, water, or additive 
content; type of mixing equipment, selection of mixer speeds, mixing containers, mixing 
time, and other procedures needed to produce mortars and grouts of uniform quality with 
optimum performance characteristics for application indicated. 

 
PART 3 - EXECUTION 
 
3.1 EXAMINATION 
 

A. Examine substrates and areas where tile will be installed, with Installer present, for 
compliance with requirements for installation tolerances and other conditions affecting 
performance of installed tile. 

B. Verify that substrates for setting tile are firm, dry, clean, and free from oil or waxy films and 
curing compounds. 

 C. Verify that installation of grounds, anchors, recessed frames, electrical and mechanical units 
of work, and similar items located in or behind tile has been completed before installing tile. 

 
3.2 INSTALLATION, GENERAL 

 
A. ANSI Tile Installation Standard:  Comply with parts of ANSI 108 series of tile installation 

standards included under "American National Standard Specifications for the Installation of 
Ceramic Tile that apply to type of setting and grouting materials and methods indicated. 

 
B. TCA Installation Guidelines:  TCA "Handbook for Ceramic Tile Installation"; comply with 

TCA installation methods indicated. 
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C. Extend tile work into recesses and under or behind equipment and fixtures to form a 

complete covering without interruptions except as otherwise shown.  Terminate work neatly 
at obstructions, edges, and corners without disrupting pattern or joint alignments. 

 
D. Accurately form intersections and returns.  Perform cutting and drilling of tile without 

marring visible surfaces.  Carefully grind cut edges of tile abutting trim, finish, or built-in 
items for straight aligned joints.  Fit tile closely to electrical outlets, piping, fixtures, and 
other penetrations so that plates, collars, or covers overlap tile. 

 
E. Jointing Pattern:  Unless otherwise sewn, lay tile in grid pattern.  Align joints when 

adjoining tiles on floor, base, walls, and trim are same size.  Lay out tile work and center tile 
fields in both directions in each space or on each wall area.  Adjust to minimize tile cutting.  
Provide uniform joint widths unless otherwise shown. 

 
F. For tile mounted in sheets, make joints between tile sheets same width as joints within tile 

sheets so that extent of each sheet is not apparent in finished work. 
 
3.3 WALL TILE INSTALLATION METHODS 
 

A. Install types of tile designated for wall application to comply with requirements indicated 
below for setting-bed methods, TCA installation methods related to subsurface wall 
conditions.   

 
3.5 CLEANING AND PROTECTION 
 

A. Cleaning:  Upon completion of placement and grouting, clean all ceramic tile surfaces so 
they are free of foreign matter. 

 
B. Unglazed tile may be cleaned with acid solutions only when permitted by tile and grout 

manufacturer's printed instructions, but no sooner than 14 days after installation.  Protect 
metal surfaces, cast iron, and vitreous plumbing fixtures from effects of acid cleaning.  Flush 
surface with clean water before and after cleaning. 

 
 C. Finished Tile Work:  Leave finished installation clean and free of cracked, chipped, broken, 

unbonded, and otherwise defective tile work. 
 

 D. Provide final protection and maintain conditions in a manner acceptable to manufacturer and 
installer that ensures that tile is without damage or deterioration at time of Substantial 
Completion. 

 
E. When recommended by tile manufacturer, apply a protective coat of neutral protective 

cleaner to completed tile walls and floors.  Project installed tile work-with kraft paper or 
other heavy covering during construction period to prevent staining, damage, and wear. 

F. Prohibit foot and wheel traffic from tiled floors for at least 7 days after grouting is 
completed. 

 
G. Before final inspection, remove protective coverings and rinse neutral cleaner from tile 

surfaces.   
 
 
END OF SECTION 09300 
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SECTION 09510 – ACOUSTICAL TILE CEILINGS 
 
PART 1 - GENERAL 
 
1.01 SUMMARY 

A. Provide acoustical ceilings and metal suspension system. 
1. Acoustical panel ceilings, exposed suspension, complete with moldings and trim. 

 
1.02 SUBMITTALS 

A. Submit for approval samples, product data, extra stock. 
 
1.03 QUALITY ASSURANCE 
 

A. Comply with governing codes and regulations.  Provide products of acceptable manufacturers 
which have been in satisfactory use in similar service for three years.  Use experienced 
installers.  Deliver, handle, and store materials in accordance with manufacturer's instructions. 

B. Obtain both acoustical ceiling panels and suspension system from the same manufacturer. 
 
1.04 WARRANTY 
 

A. Manufacturer shall warrant all components of the acoustical ceiling system against failure 
associated with humidity including sagging, warping, and rusting for a minimum period of 
thirty (30) years. 

 
PART 2 - PRODUCTS 
 
2.01 MATERIALS 
 

A. Acoustical panels: 
1. Acoustical Lay-in Tile Panels:  3/4" thick, wet-formed, fine fissured mineral fiber; 

white vinyl latex paint; Armstrong "Fine Fissured" High NRC; No. 1713 with 
HumiGuard Plus and BioBlock paint or approved equal. 
a) Panel size:  24" by 24". 
b) Panel edge: Square edge; flush mount with grid. 
c) Application:  Typical use.  Refer to drawings for scheduled locations. 

 
B. Exposed grid suspension system:  Hot dipped galvanized, intermediate duty painted steel, 

15/16" T-Grid, White. 
     
PART 3 - EXECUTION 
 

3.01 INSTALLATION 
 

A. Measure and layout to avoid less than 1/2 panel units. 
B. Install suspension by following manufacturer's instructions and recommendations and ASTM 

C636. 
C. Install materials and systems in accordance with manufacturer's instructions and approved 

submittals.  Coordinate with work of other sections. 
D. Adjust, clean, and touch-up all system components. 
E. Provide wrapped and labeled maintenance stock of new material equal to two percent (2%) 

of ceiling panels and suspension installed. 
 

END OF SECTION 09510 
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SECTION 09650 - RESILIENT FLOORING 
 
1.0 PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division 1 Specification sections, apply to work of this section. 

 
1.2 DESCRIPTION OF WORK: 
 

A. Extent of resilient flooring is shown on drawings. 
 

B. Type of resilient flooring:  
1. Luxury Vinyl Tile (LVT). 
2. Vinyl Base. 

  
1.3 QUALITY ASSURANCE: 
 

A. Manufacturer:  Provide each type of resilient flooring and accessories as produced by a 
single manufacturer, including recommended primers, adhesives, sealants, and leveling 
compounds. 
 

B. Fire Test Performance:  Provide resilient flooring which complies with the following fire 
test performance criteria as determined by an independent testing laboratory acceptable to 
authorities having jurisdiction. 

 
1. Flame Spread:  Not more than 75 per ASTM E 84. 
2. Smoke Developed:  Not more than 450 per ASTM E 84. 
3. Smoke Density:  Not more than 450 per ASTM E 662. 

 
C. Installer's Qualifications:  Engage Installer who is certified in writing by resilient flooring 

manufacturer as qualified for installation of sheet vinyl employing heat welded seams. 
 
1.4 SUBMITTALS: 
 

A. Product Data:  Submit manufacturer's technical data for each type of resilient flooring 
and accessory. 
 

B. Color samples: Submit color chart and two actual size tiles for each color selected by 
architect. 

 
C. Maintenance Instructions:  Submit 2 copies of manufacturer's recommended maintenance 

practices for each type of resilient flooring and accessory required. 
 

D. Shop Drawings:  For each type of floor tile.  Include floor tile layouts, edges, columns, 
doorways, enclosing partitions, built-in furniture, cabinets, and cutouts. 

1. Show details of special patterns. 
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1.5 PROJECT CONDITIONS: 
 

A. Maintain minimum temperature of not less than 68 degrees F (20 degrees C) or more than 
72 degrees F (22 deg C) in spaces to receive resilient flooring for at least 48 hours prior 
to installation, during installation, and for not less than 48 hours after installation. Store 
resilient flooring materials in spaces where they will be installed for at least 48 hours 
before beginning installation. Subsequently, maintain minimum temperature of not less 
than 58 degrees F (15 degrees C) or more than 72 degrees F (22 deg C) in areas where 
work is completed. 

B. Close spaces to traffic during floor tile installation. Close spaces to heavy traffic for 48 hours 
after floor tile installation and to light foot traffic for 24 hours after floor tile installation 

C. Install resilient flooring and accessories after other finishing operations, including painting, 
have been completed. Do not install resilient flooring over concrete slabs until the latter have 
been cured and are sufficiently dry to achieve bond with adhesive as determined by resilient 
flooring manufacturer's recommended bond and moisture test. 

 
2.0  PART 2 - PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS: 

 
A. Acceptable Manufacturer of Luxury Vinyl Tile:  

1. Vinyl Plank:  Centiva, Inc. 
2. Acceptable Manufacturers of Vinyl Wall Base: 

a) Azrock Floor Products Div., Azrock Industries, Inc. 
b) Flexco Div., Textile Rubber Co. 
c) Johnsonite Rubber Co., Inc. 
d) Burke-Mercer Plastics Co., Inc. 

 
2.2 RESILIENT FLOORING: 
 

A. Vinyl Plank : Contour Series  
   
2.3 ACCESSORIES: 
 

A. Wall Base:  Provide base complying with FS SS-W-40; either Type I rubber or Type II 
vinyl, with matching end stops and preformed or molded corner units, and as follows: 

1. Height:  4"  
2. Style:  Standard top-set cove. 
3. Finish:  Matte 
4. Note: Wall vinyl or rubber base susceptible to shrinkage will not be allowed.  

 
B. Resilient Edge Strips:  1/8" thick, homogeneous vinyl or rubber composition, tapered or 

bullnose edge, color to match flooring, or as selected by Architect from standard colors 
available; not less than 1" wide. 
 

C. Adhesives (Cements):  Waterproof, stabilized type as recommended by flooring 
manufacturer to suit material and substrate conditions. 

 
D. Concrete Slab Primer:  Non-staining type as recommended by flooring manufacturer. 
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E. Leveling and Patching Compounds:  Latex type as recommended by flooring 
manufacturer. 

 
3.0 PART 3 - EXECUTION 
 
3.1 INSPECTION: 
 

A. Require Installer to inspect subfloor surfaces to determine that they are satisfactory. A 
satisfactory subfloor surface is defined as one that is smooth and free from cracks, holes, 
ridges, coatings preventing adhesive bond, and other defects impairing performance or 
appearance. 
 

B. Do not allow resilient flooring work to proceed until subfloor surfaces are satisfactory. 
 
 

3.2 PREPARATION: 
 

A. Prepare subfloor surfaces as follows: 
 

B. Use leveling and patching compounds as recommended by resilient flooring 
manufacturer for filling small cracks, holes and depressions in subfloors. 

 
C. Follow Centiva, Inc. Installation guide, SubFloor Preparation 1.0 found at 

www.centiva.com. 
 

D. Remove substrate coatings and other substances that are incompatible with adhesives and 
that contain soap, wax, oil, or silicone, using mechanical methods recommended by floor tile 
manufacturer.  Do not use solvents. 

 
E. Broom clean or vacuum surfaces to be covered, and inspect subfloor. 

 
F. Apply concrete slab primer, if recommended by flooring manufacturer, prior to 

application of adhesive. Apply in compliance with manufacturer's directions. 
 

G. Moisture Testing:  Proceed with installation only after substrates pass testing according to 
floor tile manufacturer's written recommendations. 

 
3.3 INSTALLATION: 
 

A. INSTALLATION, GENERAL: 
 

1. Install resilient flooring using method indicated in strict compliance with 
manufacturer's printed instructions. Extend resilient flooring into toe spaces, door 
reveals, and into closets and similar openings.  
 

2. Scribe, cut, and fit resilient flooring/to permanent fixtures, built-in furniture and 
cabinets, pipes, outlets and permanent columns, walls and partitions. 

 
3. Maintain reference markers, holes, or openings that are in place or plainly 

marked for future cutting by repeating on finish flooring as marked on subfloor. 
Use chalk or other non-permanent marking devices. 
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4. Tightly cement resilient flooring to subbase without open cracks, voids, raising 
and puckering at joints, telegraphing of adhesive spreader marks, or other surface 
imperfections. Hand roll resilient flooring at perimeter of each covered area to 
assure adhesion. 

 
B. INSTALLATION OF TILE FLOORS: Lay tile from center marks established with 

principal walls, discounting minor offsets, so that tile at opposite edges of room are of 
equal width. Adjust as necessary to avoid using cut widths that equal less than one-half 
tile at perimeter. Lay tile square to room axis, unless otherwise shown. 

1. Match tiles for color and pattern by using tile from cartons in same sequence as 
manufactured and packaged if so numbered. Cut tile neatly around all fixtures. 
Broken, cracked, chipped or deformed tile are not acceptable.  

2. Lay tiles carefully, noting directional arrows on the back of tiles when present, 
with grain running in one direction or in pattern of colors and sizes indicated. 
Adhere tile flooring to substrates using full spread of adhesive applied in 
compliance with flooring manufacturer's directions. 

3. Some pre-blending may be required depending on color or shade variation, refer to 
section 2 of Installation instruction on Centiva website. 

 
3.4 INSTALLATION OF BASE: 

 
A. Apply wall base to walls, columns, pilasters, casework and other permanent fixtures in 

rooms or areas where base is required.  Install base in lengths as long as practicable, with 
preformed corner units, or fabricated from base materials with mitered or coped inside 
corners.  Tightly bond base to substrate throughout length of each piece, with continuous 
contact at horizontal and vertical surfaces. 
 

B. On masonry surfaces, or other similar irregular substrates, fill voids along top edge of 
resilient wall base with manufacturer's recommended adhesive filler material. 

 
C. Place resilient edge strips tightly butted to flooring and secure with adhesive. Install 

edging strips at edges of flooring which would otherwise be exposed. 
 

3.5  CLEANING AND PROTECTION: 
 

A. Perform following operations immediately upon completion of resilient flooring: 
1. Sweep or vacuum floor thoroughly. 
2. Do not wash floor- time period recommended by resilient flooring manufacturer 

has elapsed to allow resilient flooring to become well-sealed in adhesive. 
3. Damp-mop floor being careful to remove black marks and excessive soil after 48 

hours. 
4. Remove any excess adhesive or other surface blemishes, using appropriate 

cleaner recommended by resilient flooring manufacturers. 
 

B. Clean floor, not less than 48 hours after installation, with a Centi Clean Green neutral 
liquid cleaner or a neutral liquid cleaner, followed by Centi Maintain, per manufacturer’s 
directions. 

 
C. Apply protective floor polish to resilient flooring surfaces free from soil, excess adhesive 

or surface blemishes. Use commercially available metal cross-linked acrylic products 
acceptable to resilient flooring manufacturer. 
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D. Protect resilient flooring against damage from rolling loads for initial period following 
installation by covering with plywood or hardboard. Use dollies to move stationary 
equipment or furnishings across floors. 

 
E. Clean resilient flooring not more than 4 days prior to date scheduled for inspections 

intended to establish date of substantial completion in each area of project. Clean resilient 
flooring by method recommended by resilient flooring manufacturer. 

 
 
END OF SECTION 09650 
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SECTION 09680 - CARPETING 
 
 
1.0 PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division-1 Specification sections, apply to the work of this section. 

 
1.2 SUMMARY: 
 

A. Extent and location carpeting are indicated on drawings.  
 

B. Work of this section includes furnishing and installation of carpeting, adhesives and accessories. 
 
C.  This section includes: 
 1. Modular Carpet Tile  
 2. Modular Walk-off Carpet Tile 

 
1.3 DEFINITIONS: 
 

A. Commercial Carpet:  Carpet intended for use in commercial and public spaces, with construction, fire 
ratings, static control and appearance appropriate for this use. 

 
1.4 SUBMITTALS: 
 

A. Product Data:  Submit manufacturer's product literature.  
B. Samples for Verification Purposes:  Submit the following: 

 
  18" square samples of each type of carpet material required. 
 

1.5 QUALITY ASSURANCE: 
 

A. Fire Performance Characteristics:  Provide carpeting that is identical to that tested for the following fire 
performance requirements, according to test method indicated, by UL or other testing and inspecting 
agency acceptable to authorities having jurisdiction. 

 
Finish Classification: Class A, per Standard Building Code.  

     Flame Spread: Not more than 25. 
      Smoke Developed: Not more than 50. 
 
1.6 WARRANTY: 
 

A. Special Project Warranty:  Submit a written warranty, executed by the Contractor, Installer and the 
Manufacturer, agreeing to repair or replace carpeting which fails in materials or workmanship within the 
specified warranty period.  This warranty shall be in addition to and not a limitation of other rights the 
Owner may have against the Contractor under the Contract Documents. 

 
B. Warranty period is 2 years after the date of substantial completion. 

 
 
 
 



Admin-Classroom Building 
St. Mary Catholic School                              CARPETING                             09680-2 

 
2.0 PART 2 - PRODUCTS 
 
2.1 MATERIALS: 
  

A. Modular Carpet 
1. Carpet Tile “A” and “B”:  One of the following:  

i. Mannington "Palma 2” 
2. Or approved equal by:   

a. Interface  
b. Mohawk  
 

3. Modular Walk-Off Carpet Tile: 
i. Manufacturer: J+J Invision or equal 

ii. Style: Runway (7000) 
 

B. Adhesives:  Provide manufacturer's recommended adhesives, produced expressly for use with selected 
carpet cushion on substrate as shown on drawings.  Provide materials which are mildew resistant. 

 
C. Carpet Edge Guard, Non-metallic:  Extruded or molded heavy-duty vinyl or rubber carpet edge guard 

of size and profile indicated; minimum 2" wide anchorage flange.  
 

D. Installation Adhesive:  Water-resistant, non-staining as recommended by carpet manufacturer, which 
complies with flammability requirements for installed carpet. 

 
E. Seaming Cement:  Hot-melt seaming adhesive or similar product recommended by carpet 

manufacturer, for taping seams and butting cut edges at backing to form secure seams and preventing 
pile loss at seams. 

 
3.0 PART 3 - EXECUTION 
 
3.1 EXAMINATION: 
 

A. Examine substrates for moisture content and other conditions under which carpeting is to be installed.  
Notify contractor in writing of major conditions detrimental to proper completion of the work.  Do not 
proceed until unsatisfactory conditions have been corrected. 

 
3.2 PREPARATION: 
 

A. Repair minor holes, cracks, depressions, and rough areas using material recommended by carpet or 
adhesive manufacturer. 

 
 

B. Clear away debris and scrape up cementitious deposits from surfaces to receive carpeting; vacuum clean 
immediately before installation.  Check concrete surfaces to ensure no dusting through installed carpet; 
apply sealer where required to prevent dusting. 

 
3.3 INSTALLATION: 
 

A. Comply with manufacturer's recommendations for seam locations and direction of carpet; maintain 
uniformity of carpet direction and lay of pile.  Follow seaming diagram as submitted and approved.  At 
doors, center seams under doors; do not place seams in traffic direction at doorway. 

 
B. Extend carpet under open-bottomed obstructions and under removable flanges and furnishings, and into 
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alcoves and closets of each space. 
C. Provide cut-outs where required, and bind cut edges properly where not concealed by protective edge 

guards or overlapping flanges. 
 

D. Install carpet edge guard where edge of carpet is exposed; anchor guards to substrate. 
 

E. Glue-Down Installation: 
 
      Fit sections of carpet into each space prior to application of adhesive.  Trim edges and butt cuts with 

seaming cement. 
 
      Apply adhesive uniformly to substrate in accordance with manufacturer's instructions.  Butt carpet 

edges tightly together to form seams without gaps.  Roll entire carpet area lightly to eliminate air 
pockets and ensure uniform bond.  Remove any adhesive promptly from face of carpet by method 
which will not damage carpet face. 

 
3.4 CLEANING: 
 

A. Remove and dispose of debris and unusable scraps.  Vacuum carpet using commercial machine with 
face-beater element.  Remove spots and replace carpet where spots cannot be removed.  Remove any  
protruding face yarn using sharp scissors. 

 
3.5 PROTECTION: 
 

A. Provide protective methods and materials needed to ensure that carpeting will be without deterioration 
or damage at time of substantial completion. 

 
 
 
END OF SECTION 09680  
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SECTION 09900 - PAINTING 
 
1.0 PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions and 
Division 1 Specification sections, apply to this section. 

 
1.2 SUMMARY 
 

A. This Section includes surface preparation, painting, and finishing of exposed interior and exterior items 
and surfaces. 

 
 B. Surface preparation, priming, and finish coats specified in this section are in addition to shop priming 

and surface treatment specified under other sections.   
 

C. Paint exposed surfaces whether or not colors are designated in "schedules," except where a surface or 
material is specifically indicated not to be painted or is to remain natural.  Where an item or surface is 
not specifically mentioned, paint the same as similar adjacent materials or surfaces.  If color or finish is 
not designated, the Architect will select from standard colors or finishes available. 

 
D. Painting is not required on prefinished items, finished metal surfaces, concealed surfaces, operating 

parts, and labels. 
 
1.3 DEFINITIONS 
 

A. "Paint" includes coating systems materials, primers, emulsions, enamels, stains, sealers and fillers, and 
other applied materials whether used as prime, intermediate, or finish coats. 

 
1.4 SUBMITTALS 
 

A. Product Data:  Manufacturer's technical information, label analysis, and application instructions for each 
material proposed for use. 

 
B. List each material and cross-reference the specific coating and finish system and application.  Identify 

each material by the manufacturer's catalog number and general classification. 
 

C. Samples for initial color selection in the form of manufacturer's color charts. 
 
  After color selection, the Architect will furnish color chips for surfaces to be coated. 
 

D. Samples for verification purposes:  Provide samples of each color and material to be applied, with 
texture to simulate actual conditions, on representative samples of the actual substrate.  Define each 
separate coat, including block fillers and primers.  Use representative colors when preparing samples for 
review.  Resubmit until required sheen, color, and texture are achieved. 
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1.5 QUALITY ASSURANCE 
 

A. Single-Source Responsibility:  Provide primers and undercoat paint produced by the same manufacturer 
as the finish coats. 

 
B. Coordination of Work:  Review other sections in which primers are provided to ensure compatibility of 

the total systems for various substrates.  On request, furnish information on characteristics of finish 
materials to ensure use of compatible primers. 

 
1.6 JOB CONDITIONS 
 

A. Apply water-based paints only when the temperature of surfaces to be painted and surrounding air 
temperatures are within the manufacturer's recommendations.           

 
 
2.0 PART 2 - PRODUCTS 
 
2.1 MANUFACTURERS 
 

A. Manufacturer:  Subject to compliance with requirements, provide products of one of the following: 
 
    Devoe and Reynolds Co. (Devoe). 
    The Glidden Company (Glidden). 
    Benjamin Moore and Co. (Moore). 
   PPG Industries, Pittsburgh Paints (PPG). 
    Pratt and Lambert (P & L). 
    The Sherwin-Williams Company (S-W).  
 
 B.   See "Paint Schedule" at the end of this Section. 
 
3.0 PART 3 - EXECUTION 
 
3.1 EXAMINATION 
 

A. Examine substrates and conditions under which painting will be performed for compliance with 
requirements for application of paint.  Do not begin paint application until unsatisfactory            
conditions have been corrected. 

 
B. Start of painting will be construed as the Applicator's acceptance of surfaces and conditions within a 

particular area. 
 
3.2 PREPARATION 
 

A. General Procedures:  Remove hardware and hardware accessories, plates, machined surfaces, lighting 
fixtures, and similar items in place that are not to be painted, or provide surface-applied protection prior 
to surface preparation and painting.  Remove these items if necessary for complete painting of the items 
and adjacent surfaces.  Following completion of painting operations in each space or area, have items 
reinstalled by workers skilled in the trades involved. 

 
 B. Clean surfaces before applying paint or surface treatments.  Remove oil and grease prior to cleaning.  

Schedule cleaning and painting so that dust and other contaminants from the cleaning process will not 
fall on wet, newly painted surfaces. 
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C. Surface Preparation:  Clean and prepare surfaces to be painted in accordance with the manufacturer's 
instructions for each particular substrate condition and as specified. 

 
D. Provide barrier coats over incompatible primers or remove and re-prime.  Notify Architect in writing of 

problems anticipated with using the specified finish-coat material with substrates primed by others. 
 

E. Cementitious Materials:  Prepare concrete, concrete masonry block, cement plaster, and mineral-fiber-
reinforced cement panel surfaces to be painted.  Remove efflorescence, chalk, dust, dirt, grease, oils, 
and release agents.  Roughen as required to remove glaze.  If hardeners or sealers have been used to 
improve curing, use mechanical methods of surface preparation. 

 
F. Wood:  Clean surfaces of dirt, oil, and other foreign substances with scrapers, mineral spirits, and 

sandpaper, as required.  Sand surfaces exposed to view smooth and dust off. 
 

Scrape and clean small, dry, seasoned knots and apply a thin coat of white shellac or other 
recommended knot sealer before application of primer.  After priming, fill holes and imperfections in 
finish surfaces with putty or plastic wood filler.  Sand smooth when dried. 

 
Prime, stain, or seal wood to be painted immediately upon delivery.  Prime edges, ends, faces, 
undersides, and backsides of wood, including cabinets, counters, cases, and paneling. 

 
When transparent finish is required, back prime with spar varnish. 
Back prime paneling on interior partitions where masonry, plaster, or other wet wall construction occurs 
on backside. 

 
G. Ferrous Metals:  Clean non-galvanized ferrous-metal surfaces that have not been shop coated; remove 

oil, grease, dirt, loose mill scale, and other foreign substances.  Use solvent or mechanical cleaning 
methods that comply with recommendations of the Steel Structures Painting Council. 

 
H. Touch up bare areas and shop-applied prime coats that have been damaged.  Wire-brush, clean with 

solvents recommended by the paint manufacturer, and touch up with the same primer as the shop coat. 
 

I. Galvanized Surfaces:  Clean galvanized surfaces with non-petroleum-based solvents so that the surface 
is free of oil and surface contaminants.  Remove pretreatment from galvanized sheet metal fabricated 
from coil stock by mechanical methods. 

 
J. Materials Preparation:  Carefully mix and prepare paint materials in accordance with manufacturer's 

directions. 
 

K. Maintain containers used in mixing and application of paint in a clean condition, free of foreign 
materials and residue. 

 
L. Stir material before application to produce a mixture of uniform density; stir as required during 

application.  Do not stir surface film into material.  Remove film and, if necessary, strain material      
before using. 

 
M. Use only thinners approved by the paint manufacturer, and only within recommended limits. 

 
 N. Tinting:  Tint each undercoat a lighter shade to facilitate identification of each coat where multiple coats 

of the same material are applied.  Tint undercoats to match the color of the finish coat, but provide 
sufficient differences in shade of undercoats to distinguish each separate coat. 
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3.3 APPLICATION 
 

A. Apply paint in accordance with manufacturer's directions.  Use applicators and techniques best suited 
for substrate and type of material being applied. 

 
B. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions detrimental to 

formation of a durable paint film. 
 

C. Provide finish coats that are compatible with primers used. 
 

D. The number of coats and film thickness required is the same regardless of the application method.  Do 
not apply succeeding coats until the previous coat has cured as recommended by the manufacturer.  
Sand between applications where sanding is required to produce an even smooth surface in accordance 
with the manufacturer's directions. 

 
E. Apply additional coats when undercoats, stains, or other conditions show through final coat of paint 

until paint film is of uniform finish, color, and appearance.  Give special attention to ensure that 
surfaces, including edges, corners, crevices, welds, and exposed fasteners, receive a dry film thickness 
equivalent to that of flat surfaces. 

 
F. The term "exposed surfaces" includes areas visible when permanent or built-in fixtures, convector 

covers, covers for finned tube radiation, grilles, and similar components are in place.  Extend       
coatings in these areas as required to maintain the system integrity and provide desired protection. 

 
G. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces.  Paint 

surfaces behind permanently fixed equipment or furniture with prime coat only before final installation 
of equipment. 

 
H. Paint interior surfaces of ducts, where visible through registers or grilles, with a flat, nonspecular black 

paint. 
 

I. Paint back sides of access panels and removable or hinged covers to match exposed surfaces. 
 

J. Sand lightly between each succeeding enamel or varnish coat. 
 

K. Omit primer on metal surfaces that have been shop-primed and touch up painted. 
 

L. Scheduling Painting:  Apply first coat to surfaces that have been cleaned, pretreated, or otherwise 
prepared for painting as soon as practicable after preparation and before subsequent surface            
deterioration. 

 
  Allow sufficient time between successive coats to permit proper drying.  Do not recoat until paint has 

dried to where it feels firm, and does not deform or feel sticky under moderate thumb       pressure and 
where application of another coat of paint does not cause lifting or loss of adhesion of the undercoat. 

 
 M. Minimum Coating Thickness:  Apply materials at not less than the manufacturer's recommended 

spreading rate.  Provide a total dry film thickness of the entire system as recommended by the           
manufacturer. 

 
N. Prime Coats:  Before application of finish coats, apply a prime coat of material as recommended by the 

manufacturer to material that is required to be painted or finished and has not been prime coated by 
others.  Recoat primed and sealed surfaces where evidence of suction spots or unsealed areas in first 
coat appears, to assure a finish coat with no burn through or other defects due to insufficient sealing. 
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O. Transparent (Clear) Finishes:  Use multiple coats to produce a glass-smooth surface film of even luster.  

Provide a finish free of laps, cloudiness, color irregularity, runs, brush marks, orange peel, nail holes, or 
other surface imperfections. 

 
P. Provide satin finish for final coats. 

 
Q. Completed Work:  Match approved samples for color, texture, and coverage.  Remove, refinish, or 

repaint work not in compliance with specified requirements. 
 
3.4 CLEANING 
 

A. Cleanup:  At the end of each work day, remove empty cans, rags, rubbish, and other discarded paint 
materials from the site. 

 
B. Upon completion of painting, clean glass and paint-spattered surfaces.  Remove spattered paint by 

washing and scraping, using care not to scratch or damage adjacent finished surfaces. 
 
3.5 PROTECTION 
 

A. Protect work of other trades, whether to be painted or not, against damage by painting.  Correct damage 
by cleaning, repairing or replacing, and repainting, as acceptable to Architect. 

 
B. Provide "wet paint" signs to protect newly painted finishes. Remove temporary protective wrappings 

provided by others for protection of their work after completion of painting operations. 
 

C. At completion of construction activities of other trades, touch up and restore damaged or defaced 
painted surfaces. 

 
3.6  EXTERIOR PAINT SCHEDULE 
 

A. Wood: Alkyd Semi-Gloss Finish:  2 finish coats over primer with total dry film thickness not less than 
3.5 mils. 

 
 Primer:  PPG 6-6 Enamel Undercoater                
 First Coat:  PPG 20- Line Alkyd LO Luster Enamel 
 Second Coat:  Same as first                    

               
B.  Zinc-Coated Metal: 

 
    Primer:  PPG 6-209 Galvanized Primer                  
  First Coat:  PPG 6-252 Line Enamel                    
  Second Coat:  Same as first                         
 
 
3.7 INTERIOR PAINT SCHEDULE 
 

A. Wood shown to be painted: 
 
        First Coat: PPG 6-6 Enamel Undercoater 
        Second Coat: PPG 20 Line Alkyd Lo Luster Enamel 
      Third Coat: Same as second     
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 B.   Stained Wood: 
 
        First Coat:  Rez oil stain, Transparent 
        Second Coat: Rez 77-7 Satin Finish Varnish 
        Third Coat:  Same as second 
 

C.   Gypsum wall boards at walls and ceilings: 
 
        First Coat:  PPG 6-2 Sealer 
        Second Coat: PPG 6-70 Latex Flat 
        Third Coat:  Same as second 
 

D.   Ferrous Metals: 
 
        First Coat:  PPG 6-208 Metal Primer 
        Second Coat: PPG 20- Line LO Luster Enamel 
        Third Coat:  Same as second  
 
 
END OF SECTION 09900 
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SECTION 10100 – MARKER BOARDS 
 
 
PART 1 - GENERAL 
 
1.01 SUMMARY 
 

A. Provide markerboards as shown on the drawings.  
 
1.02 SUBMITTALS 
 

A. Submit for approval samples, shop drawings, product data, maintenance data. 
 
1.03 QUALITY ASSURANCE 
 

A. Comply with governing codes and regulations.  Provide products of acceptable 
manufacturers which have been in satisfactory use in similar service for three years.  Use 
experienced installers.  Deliver, handle, and store materials in accordance with 
manufacturer's instructions. 

 
 
PART 2 - PRODUCTS 
 
2.01 MATERIALS 
 

A. Porcelain-on-metal markerboards:  Enameling grade sheet steel with porcelain finish with 
gloss finish for use with liquid chalk markers, aluminum frame and trim, chalktray, map 
rail with hooks and clips, flag holder; Claridge Products and Equipment, Inc. or 
approved equal. 

  See drawings for sizes of markerboards.  
 
 

PART 3 - EXECUTION 
 
3.01 INSTALLATION 
 
 A. Take field measurements before fabrication where possible; do not delay progress. 
 
 B. Install materials and systems in accordance with manufacturer's instructions and 

approved submittals.  Install materials and systems in proper relation with adjacent 
construction and with uniform appearance. Coordinate with work of other sections.  
Mount markerboards and tackboards at heights indicated on drawings or as directed by 
Owner. 

 
 C. Tolerances:  +1/16" in 20' from true plumb, level and alignment.  Limit variation in 

"flush" between adjacent panels to 1/16".  Provide tight and closed gaps between panels 
unless detailed otherwise. 

 
 D. Restore damaged finishes.  Clean and protect work from damage. 
 

 
END OF SECTION 10100 
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SECTION 10440 – SPECIALTY SIGNS 
 
1.0 PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division-1 Specification sections, apply to the work of this section. 

 
1.2 DESCRIPTION OF WORK: 
 

A. Forms of specialty signs required are: 
 

1. Unframed Acrylic plaques  
 
1.3 QUALITY ASSURANCE:   
 

A. Uniformity of Manufacturer:  For each sign form and graphic image process indicated furnish 
products of a single manufacturer. 

 
1.4 SUBMITTALS: 
 

A. Shop Drawings:  Submit shop drawings showing size, material and message. 
 

1. Furnish full-size sample. 
 

B. Product Data:  Submit manufacturer's technical data and installation instructions. 
 
 
2.0 PART 2 - PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS: 
 

A. Manufacturers:  Subject to compliance with requirements, provide products of one of the 
following or approved equal: 

 
a. APCO Graphics Inc. 
b. ASI Sign Systems, Inc. 
c. Take form Architectural Graphics 

 
2.2 MATERIALS: 
 

A. Cast Acrylic Sheet:  Provide cast (not extruded or continuous cast) methyl methacrylate monomer 
plastic sheet, in sizes and thicknesses indicated, with a minimum flexural strength of 16,000 psi 
when tested in accordance with ASTM D 790, a minimum allowable continuous service temperature 
of 176 deg.F (80 deg.C), and of the following general types: 

 
 
 
 
 
 
 
 



Admin-Classroom Building 
St. Mary Catholic School                          Specialty Signs 10440-2 

       
2.3   FABRICATION: 
 

A. Unframed Acrylic Plaques:  Fabricate unframed panel signs with edges mechanically and 
smoothly finished; 5/8" raised letters, with Braille designations. 

 
1. Provide (5) unframed 8" x 8" plaques, with Braille and pictogram for 

restrooms: 
a. “Men” 
b. “Women” 

       
2. Provide (22) unframed 6" x 6" plaques, with braille. 

 Architect is to provide the names for these signs.   
    
3.0  PART 3 - EXECUTION 
 
3.1 INSTALLATION: 
 

A. General:  Install signs at locations as directed by the architect.  Use mounting methods in 
compliance with the manufacturer's instructions. 

 
Install sign units level, plumb and at the height indicated, with sign surfaces free from 
distortion or other defects in appearance. 

 
3.2 CLEANING AND PROTECTION: 
 

At completion of the installation, clean soiled sign surfaces in accordance with the 
manufacturer's instructions. Protect units from damage until acceptance by the Owner. 

 
 
END OF SECTION 10440 
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SECTION 10522 - FIRE EXTINGUISHERS, CABINETS, AND ACCESSORIES 
 
1.0 PART 1 - GENERAL 
       
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division-1 Specification sections, apply to work of this section. 

 
1.2  DESCRIPTION OF WORK: 
 

A. Extent of fire extinguishers, cabinets and accessories is indicated on drawings. 
 

B. Definition:  "Fire extinguishers" as used in this section refers to units which can be hand-
carried as opposed to those which are equipped with wheels or to fixed fire extinguishing 
systems. 

 
C. Types of products required include:   

 
1. Fire extinguishers with cabinets (3 each). 

          
1.3 QUALITY ASSURANCE:  
 

A. Single Source Responsibility:  Obtain products in this section from one manufacturer. 
 

B. Coordination:  Verify that fire extinguisher cabinets are sized to accommodate fire extinguishers 
of type and capacity indicated which will be provided by Owner under separate contract. 

 
C. UL-Listed Products:  Provide new portable fire extinguishers which are UL-listed and bear UL 

"Listing Mark" for type, rating, and classification of extinguisher indicated. 
 

D. FM Listed Products:  Provide new portable fire extinguishers which are approved by Factory 
Mutual Research Corporation for type, rating, and classification of extinguisher indicated and 
carry appropriate FM marking. 

 
1.4 SUBMITTALS: 
 

Product Data:  Submit product data for each type of product included in this section. For fire 
extinguisher cabinets include roughing-in dimensions and details showing mounting methods, 
relationships of box and trim to surrounding construction, door hardware, cabinet type and materials, 
trim style and door construction, and panel style and materials. 

 
2.0 PART 2 - PRODUCTS 
 
2.1 ACCEPTABLE MANUFACTURERS: 
 

A. Manufacturer:  Subject to compliance with requirements, provide products of one of the 
following: 

J.L. Industries 
Larsen's Mfg. Co. 

   Johnson-Lee, Division of W.F. Lee Corp. 
   Muckle Manufacturing, Division of Technico, Inc. 
   Watrous, Inc. 
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2.2 FIRE EXTINGUISHERS: 
 

A. General:  Provide fire extinguishers for each extinguisher cabinet and other locations indicated, in 
colors and finishes selected by Architect from manufacturer's standard which comply with 
requirements of governing authorities. 

 
B. Fill and service extinguishers to comply with requirements of governing authorities and 

manufacturer's requirements. 
 

C. Abbreviations indicated below to identify extinguisher types related to UL classification and 
rating system and not, necessarily to type and amount of extinguishing material contained in 
extinguisher. 

 
D. Multi-Purpose Dry Chemical Type:  UL-rated 2-A:10:B:C, 10 lb. nominal capacity, in enameled 

steel container, for Class A, Class B and Class C fires. 
 
2.3 FIRE EXTINGUISHER CABINETS: 
 

A. General:  Provide fire extinguisher cabinets where indicated or suitable size for housing fire 
extinguishers of types and capacities indicated. 

 
B. Construction:  Manufacturer's standard enameled steel box, with trim, frame, door and hardware 

to suit cabinet type, trim style, and door style indicated. Weld all joints and grind smooth. Miter 
and weld perimeter door frames. 

 
C. Cabinet Type: Recessed:  Cabinet box (tub) fully recessed in walls of sufficient depth to suit style 

of trim indicated. 
 

D. Finish:  Mil-finished aluminum  
 
3.0  PART 3 - EXECUTION 
 
3.1 INSTALLATION: 
 

A. Install items included in this section in locations and at mounting heights indicated, or if not 
indicated, at heights to comply with applicable regulations of governing authorities. 

 
B. Prepare recesses in walls for fire extinguisher cabinets as required by type and size of cabinet and 

style of trim and to comply with manufacturer's instructions. 
 

C. Securely fasten fire extinguisher cabinets to structure, square and plumb, to comply with 
manufacturer's instructions. 

 
D. Where exact location of surface-mounted cabinets and bracket-mounted fire extinguishers is not 

indicated, locate as directed by Architect. 
 
3.2 IDENTIFICATION: 
 

A. Identify existence of fire extinguisher in cabinet with lettering spelling "FIRE EXTINGUISHER" 
applied to door by Silk Screen Process.  

 
 
END OF SECTION 10522 



 
Admin-Classroom Building 
St. Mary Catholic School                    Toilet Accessories 10800-1 

SECTION 10800 – TOILET ACCESSORIES 
 
1.0 PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS: 
 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division-1 Specification sections, apply to work of this section. 

 
1.2 DESCRIPTION OF WORK: 
 

A.  Extent of each type of toilet accessory is indicated on drawings and schedules. 
 

B.  Types of toilet accessories required include the following: 
 

1. Paper towel dispenser and  
2. Trash receptacle (Rubbermaid) 
3. Toilet tissue dispenser - stainless steel  
4. Grab bars - stainless steel  
5. Robe hook - stainless steel 
6. Underlavatory guard 
7. Soap dispenser 
8. Custodial shelf/mop holder 

 
C.  Mirrors are specified in Section "Glass and Glazing". 

 
1.3 QUALITY ASSURANCE: 
 

A. Inserts and Anchorages:  Furnish inserts and anchoring devices which must be set in concrete or 
built into masonry; coordinate delivery with other work to avoid delay. 

 
B. Accessory Locations:  Coordinate accessory locations with other work to avoid interference and 

to assure proper operation and servicing of accessory units. 
 
1.4 SUBMITTALS: 
 

A. Product Data:  Submit manufacturer's technical data and installation instructions for each toilet 
accessory. 

 
B. Samples:  Submit full-size samples of units to Architect for review of design and operation. 

Acceptable samples will be returned and may be used in the work. 
 

C. Setting Drawings:  Provide setting drawings, templates, instructions, and directions for 
installation of anchorage devices and cut-out requirements in other work. 

 
2.0 PART 2 - PRODUCTS    
 
2.1 ACCEPTABLE MANUFACTURERS: 
 

A. Manufacturers:  Subject to compliance with requirements, provide toilet accessories by one of the 
following: 

 
A & J Washroom Accessories   American Specialties, Inc. 
Bobrick Washroom Equipment, Inc.  Bradley Corporation 
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Hallmack-Nutone/Div. Scovill   McKinney/Subsidiary Kidde, Inc. 
Parker-Scovill.    Watrous, Inc. 

 
2.2 MATERIALS, GENERAL: 
 

A. Stainless Steel:  AISI Type 302/304, with polished No. 4 finish, 22 gage (.034") minimum, unless 
otherwise indicated. 

 
3.0 PART 3 - EXECUTION 
 
3.1 INSTALLATION: 
 

A.    Install toilet accessory units in accordance with manufacturers' instructions, using fasteners 
which are appropriate to substrate and recommended by manufacturer of unit. Install units 
plumb and level, firmly anchored in locations and at heights indicated. 

 
3.2 ADJUSTING AND CLEANING: 
 

A. Adjust toilet accessories for proper operation and verify that mechanisms function smoothly. 
Replace damaged or defective items. 

 
B. Clean and polish all exposed surfaces after removing temporary labels and protective coatings. 

 
END OF SECTION 10800 
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SECTION 15100 - MECHANICAL GENERAL REQUIREMENTS 
 
 
PART 1 - GENERAL 
 
1.01 CONDITIONS AND REQUIREMENTS 
 

A. The General Conditions, Supplementary Conditions, and Division-1, General Requirements apply to this 
section. 

 
1.02 GENERAL PROVISIONS 
  

A. The contract drawings indicate the extent and general arrangement of the work.  The Contractor shall be 
responsible for installing the proposed systems as indicated, without violation of applicable codes, 
standards, or specification requirements. The Contractor is also responsible for coordinating the 
installation and operation of these systems with the other sections of this specification to provide a 
complete and operable system.  Equipment, piping, and ductwork arrangements shall fit the space as 
indicated and shall allow adequate and approved clearance for entry, servicing, and maintenance.  
Detailed drawings of any proposed departures due to actual field conditions shall be submitted to the 
Architect for approval.  All work shall conform to the requirements of the referenced publications and as 
specified herein.  

  
1.03 CONFORMANCE WITH AGENCY REQUIREMENTS   
 

A. Where materials or equipment are specified to conform to requirements of the Underwriters' 
Laboratories, Inc., Factory Mutual Systems, Air Conditioning and Refrigeration Institute, Air Diffusion 
Council, American Society of Heating, Refrigerating and Air Conditioning Engineers, or the Air Moving 
and Conditioning Association, Inc., the Contractor shall submit proof of such conformance.  The label or 
listing of the specified agency will be acceptable evidence.  In lieu of the label or listing, the Contractor 
may submit a written certificate from any approved, nationally recognized testing organization 
adequately equipped and competent to perform such services, stating that the items have been tested and 
that the units conform to the requirements, including methods of testing, of the specified agency.  Where 
equipment is specified to conform to requirements of the ASME Boiler and Pressure Vessel Code, the 
design, fabrication, and installation shall conform to the code in every respect.  

  
1.04 CAPACITIES   
 

A. Capacities of all equipment and material shall be not less than those indicated, nor exceed maximum 
values shown on the drawings.  Physical dimensions of equipment shall be verified against contract 
documents to ensure manufacturers maintenance space is available.  

 
1.05 EQUIPMENT INSTALLATION   
 

A. Necessary supports shall be provided for equipment, appurtenances, pipe, and ductwork as required.  
Isolation vibration units shall be provided to minimize the intensity of vibration transmission to the 
building structure where required.  
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1.06 ELECTRICAL WORK   
 

A. Electric-motor-driven equipment specified herein shall be provided complete with motors and controls.  
Electric equipment and wiring shall be in accordance with Division 16000, "Electrical Work".  Electrical 
characteristics shall be as indicated.  Each motor shall be of sufficient capacity to drive the equipment at 
the specified capacity without exceeding the nameplate rating of motor when operating at proper 
electrical system voltage.  Manual or automatic control and protective or signal devices required for the 
operation herein specified and any control wiring required for controls and devices, but not shown on the 
electrical plans, shall be provided under this section.  

  
1.07 APPROVAL OF MATERIALS AND EQUIPMENT   
 

A. After notice to proceed and before purchasing, the Contractor shall submit to the Architect for approval, 
in electronic format, a list of materials he proposes for the work.  Items to be submitted include, but are 
not limited to, the items listed in each individual section.  Partial submittals will not be acceptable and 
will be returned without review.  Submittals shall include the manufacturer's names, trade name, catalog 
model or number, nameplate data, size, layout dimensions, capacity, project specification and paragraph 
reference, applicable Federal, industry, and technical society publication references, and other 
information necessary to establish contract compliance of each item the Contractor proposes to furnish.  

    
1. Shop Drawings:  Drawings shall be a minimum of 8 1/2" x 11" in size, except as specified 

otherwise.  
     2. Manufacturer's Data:  Submittals for each manufactured item shall be manufacturer's descriptive 

literature of cataloged products, equipment drawings, diagrams, performance and characteristic 
curves, and catalog cuts. All equipment selections shall be clearly marked with name 
designations shown on drawings (i.e., AHU-1, HPU-2, etc.).  

  3. Delivery and Storage:  Equipment and materials shall be carefully handled, properly stored, and 
adequately protected to prevent damage before and during installation, in accordance with the 
manufacturer's recommendations and as approved by the Architect. Damaged or defective items, 
in the opinion of the Architect, shall be replaced.  

       4. Cataloged Products:  Materials and equipment shall be cataloged products of manufacturers 
regularly engaged in production of such materials or equipment and shall be manufacturer's 
latest design that complies with the specification requirements.  Materials and equipment shall 
duplicate items that have been in satisfactory commercial or industrial use at least 2 years prior 
to bid opening. Where two or more items of the same class of equipment are required, these 
items shall be products of a single manufacturer; however, the component parts of the items 
need not be the products of the same manufacturer.  

  
1.08 NAMEPLATES   
 

A. Each major item of equipment shall have the manufacturer's name, address, serial, and model numbers 
on a plate securely attached to the item.  

  
1.09 VERIFICATION OF DIMENSIONS   
 

A. The Contractor shall visit the premises to thoroughly familiarize himself with all details of the work and 
working conditions and verify all dimensions in the field and shall advise the Architect of any 
discrepancy before performing any work. The Contractor shall be specifically responsible for the 
coordination and proper relation of his work to the building structure and to the work of all trades.  
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1.10 DRAWINGS   
 

A. Because of the scale of the drawings, it is not possible to indicate all offsets, fittings, and accessories that 
are required. The Contractor shall carefully investigate the structural and finish conditions affecting his 
work and he shall furnish fittings, offsets, transitions, unions, etc., as may be required to meet such 
conditions at no additional cost to the Owner.  

  
1.11 CUTTING AND REPAIRING   
 

A. The work shall be carefully laid out in advance and no excessive cutting of construction will be 
permitted.  Damage to building, piping, wiring, or equipment as a result of cutting for installation shall 
be repaired by mechanics skilled in the trade involved at no additional expense to the Owner.  

 
1.12 SAFETY REQUIREMENTS   
 

A. Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and other rotating parts located so 
that any person can come in close proximity thereto shall be fully enclosed or properly guarded.  
High-temperature equipment and piping so located as to endanger personnel or create a fire hazard shall 
be properly guarded or covered with insulation of a type as specified herein.  Items such as catwalks, 
ladders, and guard rails shall be provided where required for safe operation and maintenance of 
equipment.  

  
1.13 MANUFACTURER'S RECOMMENDATIONS   
 

A. Where installation procedures or any part thereof are required to be in accordance with the 
recommendations of the manufacturer of the material being installed, printed copies of these 
recommendations shall be furnished to the Architect prior to installation.  Installation of the item will not 
be allowed to proceed until the recommendations are received.  Failure to furnish these 
recommendations can be cause for rejection of the material.  

  
1.14 PAINTING   
 

A. At the completion of all work, all equipment on this project shall be checked for damage, and any factory 
finished paint that has been damaged shall be repaired to match the adjacent areas.  Any metal or 
especially covered areas that have been deformed shall be replaced with new material and repainted to 
match adjacent areas.  Painting of new work shall be as specified herein.  

  
1.15 FINAL CLEAN UP   
 

A. At the completion of all work, all equipment on the project shall be checked and thoroughly cleaned, 
including coils, plenums, under equipment, and any and all other areas around or in equipment.  Any 
filters used during construction shall be replaced with new filters during final cleanup.  
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1.16 OPERATING AND MAINTENANCE INSTRUCTIONS   
 

A. Bound Instructions:  Three (3) complete sets of instructions containing the manufacturer's operating and 
maintenance instructions for each piece of equipment shall be furnished to the Architect before the 
contract is completed.  Each set shall be permanently bound and shall have a hard cover.  The following 
identification shall be inscribed on the covers:  The words "Operating and Maintenance Instructions", the 
name and location of the building, the name of the Contractor and the contract number.  Flysheet shall be 
placed before instructions covering each subject.  The instruction sheet shall be approximately 8 1/2" x 
11", with large sheets of drawings folded in.  The instructions shall include, but shall not be limited to, 
the following:  

  
1. Approved wiring and control diagrams, with data to explain the detailed operation and control of 

each component.  
2.  A control sequence describing start-up, operation and shutdown.   
3. Operating and maintenance instructions for each piece of equipment, including lubrication 

instructions.  
   4.  Manufacturer's bulletins, cuts and descriptive data.  
   5. Parts lists and recommended spare parts.  
 
 
 
END OF SECTION 15100 
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SECTION 15200 - TESTING AND BALANCING AIR DISTRIBUTION SYSTEMS 
 
 
PART 1 - GENERAL 
 
1.01 GENERAL REQUIREMENTS 
 

A. The General Conditions, Supplementary Conditions and Division 1, General Requirements, apply. 
 
1.02 QUALITY ASSURANCE 
 

A. Testing Agency: 
 

1. Submit name, address, and qualifications of testing agency to Architect for approval prior to 
start of testing. 

2. All system adjustments, test and balances are to be performed by a company regularly and 
exclusively engaged in this work.  Agency shall be a member in good standing of the Associates 
Air Balance Council (AABC). 

3. Procedures shall be as outlined in the AABC Publication “National Standards for Total System 
Balance,” 6th edition (2002). 

 
1.03 SUBMITTALS 
 

A. Test Reports:  After completion, submit three (3) certified copies of test and balance report to the 
Architect for review and as a project record document. 

 
1.04 JOB CONDITIONS 
 

A. Commencement of Test:  Do not begin balancing until the systems have been completed and are in full 
working order, or at the direction of the Architect, place any part thereof in operation for the purpose of 
balancing. 

 
B. Plans and Data:  Furnish the balance agency one (1) complete set of all approved up-to-date mechanical 

plans and shop drawings of all cooling, heating and air distribution equipment. 
 
1.05 FIELD QUALITY CONTROL 
 

A. Performance Data:  Record the following data and submit to the Architect. 
 

1. Leak test all duct systems and submit results to Architect.  Testing procedure shall conform to 
AABC and leakage rate shall not exceed their recommendations. 

2. Air Volumes and Velocities:  Determine and tabulate at each grille, diffuser, louver, outside air 
intake, etc., and adjust dampers, control devices and fan drives to obtain the indicated air 
quantities.  Adjust or modify each supply grille and diffuser distribution pattern as required to 
maintain air motion, noise level and temperature variations within acceptable limits throughout 
each space.  Clearly and permanently mark all dampers at final setting for reported air balance. 

3. System Component Capacity:  Record and calculate all data necessary to demonstrate capacity 
under actual operating conditions, and adjust dampers, valves, control valves and machine 
drives to obtain a suitable operating balance for each system.  Record data for each item of 
equipment simultaneously with data from all associated equipment together with coincident 
outside air dry bulb temperatures to permit evaluation of total system performance.  Data to 
include the following: 
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a. Supply, return and outside air quantities for each air conditioning and ventilation 
system. 

b. Air volumes and velocities for each fan, cooling coil and air cleaning assembly. 
c. Entering and leaving air dry bulb and wet bulb temperature for each cooling and heating 

coil.  Leaving dew point for each cooling coil. 
d. Static pressures for all air handling units and major fans. 
e. Actual voltage and current input for each motor. 
f. Test and adjust each diffuser grille, and register within 10 percent of design 

requirements.  Test and record temperature rise, voltage, and current across duct 
heaters. 

4. In readings and test diffusers, grilles and registers include required fpm velocity and test fpm 
velocity, and required cfm and test cfm after adjustments. 

 
1.06 TEMPERATURE CONTROLS 
 

A. Set adjustments of all controllers to operate as indicated.  Make four hour temperature traverse of each 
area or zone.  Provide testing agency personnel with instruments to verify reports to Architect. 

 
1.07 FINAL TEST 
 

A. At conclusion of testing agency's work, demonstrate to the Architect that the equipment is mechanically 
sound, that the systems deliver the rated output without objectionable noise, distress or vibration, and 
that the temperature controls are functioning properly. 

 
 
 
END OF SECTION 15200 
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SECTION 15400 - PLUMBING 
 
 
PART 1 - GENERAL 
 
1.01 SCOPE OF WORK 
 

A. The work to be performed under this section of the Specification shall include all labor, materials, 
equipment, transportation, construction, facilities, and incidentals necessary for the proper execution and 
completion of all Plumbing work as shown and indicated on the Contract Drawings, and/or specified 
herein with the intent that the installation shall be complete in every respect and ready for use.  

 
1.02 GUARANTEE 
 

A. All materials and equipment provided and/or installed under this section of the specifications shall be 
guaranteed for a period of one year from the date of acceptance of the work by the Owner.  Should any 
trouble develop during this period due to defective materials or faulty workmanship, the Contractor shall 
furnish all necessary labor and materials to correct the trouble without any cost to the Owner. 

 
1.03 CODES AND REGULATIONS 
 

A. All work performed under this section shall conform with all local governing regulations, and in case of 
conflicting requirements, the most stringent shall apply.  Minimum requirements shall be the Florida 
Plumbing Code.  All electrically operated equipment specified in this section shall comply with the 
National Electrical Code. 

 
B. Should it be found that any part of the work shown or specified is not in accordance with local 

regulations, the Architect shall be so advised at the time of bidding and all work installed as required to 
meet the local codes. 

 
C. The Contractor shall comply with the latest revisions of all county, district, municipal, or local building 

codes, interpretations, buildings permits to include but not be limited to: 
 

1. Florida Building Code – 2023 with all supplements 
2. Florida Mechanical Code – 2023 with all supplements 
3. Florida Plumbing Code – 2023 with all supplements 
4. Local Municipal Codes 
 

1.04 FEES AND PERMITS 
 

A. The Plumbing Subcontractor shall obtain and pay for all permits, fees for inspection, and other charges 
that may be necessary for fully completing the work.  The Plumbing Subcontractor shall make all 
necessary tests required by City, County, or State authorities, legal regulations, and/or the Architect, and 
return to the Architect any certificates of approval issued in this district for plumbing work, etc. signed 
by the inspector in charge of each particular part of the work. 
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1.05 RESPONSIBILITY OF BIDDER 
 

A. Each bidder shall visit the site of the proposed work and fully acquaint himself with conditions relating 
to the construction requirements so that he may fully understand the facilities, difficulties and 
restrictions contingent upon the execution of the work under this contract.  The failure or omission of 
any bidder to receive or examine any form, instrument, addendum or other document shall in no way 
relieve any bidder from his obligations with respect to his bid or the contract. The submission of a bid 
shall be taken as prima facia evidence of compliance with this paragraph and that he has included in his 
proposal every item of cost necessary for a complete installation of air conditioning, heating and 
ventilation operations strictly as planned, specified, and intended. 

 
1.06 PIPING 
 

A. Provide pipe sleeves through masonry construction, and install escutcheon plates around exposed piping 
in all rooms. 

 
B. Soil, waste, and vent lines shall be Schedule 40 PVC-DWV in accordance with Commercial Standards 

CS272-65 or ASTM Standards D2665-68.  Soil, waste, and vent lines penetrating a fire rated wall or 
floor shall be service weight cast iron at the point of penetration only. 

 
C. Piping within walls and below grade shall be Schedule 40 PVC-DWV in accordance with Commercial 

Standards CS272-65 or ASTM Standards D2665-68. 
 
D. All plastic pipe shall bear the NSF Seal of Approval, and such other markings as required by the 

aforementioned standards. 
 
E. Above slab cold water and hot water piping shall be Type "L" hard copper with sweated joints, using 

wrought fittings and non-corrosive flux.  Below slab cold water piping shall be type "K" soft copper 
tubing. 

 
1.07 PIPE SUPPORT 

 
A. Hangers: Support all suspended piping with clevis type hangers equal to Grinnell #260, 5'-0" o.c.  

Architect shall approve all methods of attachment of hangers to construction.  Hangers in contact with 
copper piping shall be copper, or copper plated. 

 
B. Vertical Support: Steel bar base clamped to pipe or grip strut channel with offset clamps.  Support 

members to be of same material as supported material where possible. 
 

1.08 PIPING PLACEMENT 
 

A. Place in most direct manner permitted by construction, free of unnecessary offsets.  Changes in direction 
by means of standard fittings. 

 
B. Grade 2" waste lines 1/4" per foot and 3" and 4" waste lines 1/8" per foot for positive flow.  Secure all 

piping to structure. 
 
C. Soil Pipe: Support to firm earth below floor slabs. 
 

1. Changes in direction of drainage pipe shall be made by means of suitable bends and branches of 
Y's and long sweeps.  Short radius quarter bends are prohibited. 

2. Connections to vertical soil pipe to all connections in horizontal soil pipe to be made by "Y" 
fittings. 
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3. Do not begin work until elevation of final connection point is verified and grading of entire 
system can be determined (even if final connection is specified under another section). 

 
D. Vent Pipes: 

 
1. Main soil pipe stacks to be extended up through the building full size with increaser through 

roof per code. 
2. Connect branch vents into main stacks with connections not less than 4 feet above the highest 

fixture. 
3. All vent stacks shall be connected at the bottom to main drainage system and all horizontal runs 

shall be graded so as to discharge all water or condensation. 
E. Water Piping: Place supply pipes as shown or as directed in neat arrangement and parallel or at right 

angles to walls, joists, etc. 
 

1. Place air chamber extensions 12" long on top of all risers and one pipe size larger than the riser. 
2. Place shock absorbers at each fixture group as recommended by manufacturer.  Shock absorbers 

shall be PDI certified. 
3. Place valves on all water pipe risers and branch lines at point where risers and branch lines 

connect to main water lines. 
 
 
PART 2 - PRODUCTS 
 
2.01 WATER PIPING 
 

A. All water piping, unless otherwise shown or specified shall be copper pipe Type L or K as specified 
having a wall thickness of not less than .035 inches.  It shall be clean, round, straight, and true to size, 
free from flaws and other defects. 

 
B. All fittings on copper pipe shall be copper.  The pipe and fittings shall be thoroughly cleaned before 

inserting into the joint and then soldered with lead free solder. 
 

2.02 UNIONS 
 

A. Unions shall be provided on inlet and outlet of all apparatus and equipment.  Where valves are adjacent 
to equipment, unions shall be on downstream side of valves. 

 
B. Unions in copper pipe shall be cast bronze, WOG pattern, ground joint, 150 psi type. 
 
C. Unions in steel pipe shall be malleable iron, WOG female pattern brass seat, ground joint, 150 psi type. 
 
D. Unions connecting dissimilar metals shall be dielectric type. 
 

2.03 TRAP PRIMER DISTRIBUTION UNIT 
 

A. Zurn Z1072 barrier trap seal or equal to be provided for all floor drains in lieu of trap primer. 
 

B. ProSet Systems Trap Guard or equal to be provided for all hub drains in lieu of trap primer. 
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2.04 VALVES AND COCKS 
 

A. Valves and cocks shall be installed where shown on the drawings, and/or where found to be necessary 
for proper operation of the system.  All branches from risers, all branches from mains, and all fixtures or 
equipment not having stops shall be provided with valves whether shown or not. 

 
B. Angle or straightway chromium plated stops on the supplies to all fixtures accessible from the same 

room in which the fixtures are located. 
 
C. All valves shall be the product of one manufacturer as cataloged by Milwaukee, Stockham, Crane, or 

Nibco. 
 
D. For water piping, valves shall be equal to 125 psi SWP/200 psi WOG Nibco as follows: 

1. Gate valves 1/2" to 3" = S-111. 
2. Ball valves 1/2" to 2" = S-585. 
3. Check valves 1/2" to 3" = S-413W. 

 
2.05 THERMAL INSULATION WORK 
 

A. All insulation work shall be performed by experienced insulation application mechanics thoroughly 
familiar with and experienced in the application of insulation materials.  All insulation materials shall be 
applied in accordance with manufacturer's published recommended methods.  Installation and finish of 
insulation materials shall meet with complete data for approval of materials and application methods as 
proposed for use.  All piping shall be pressure tested and all surfaces shall be thoroughly cleaned before 
covering is applied.  Insulation materials, including sealer, adhesive, finished, etc., shall meet NFPA 
Standards with regard to flame spread and support of combustion. 

 
B. All hot and cold water piping shall be covered with 1" thick heavy density fiberglass sectional pipe 

insulation equal to Owens Corning Fiberglass 25 ASJ/SSL, excluding piping below grade or chromium 
plated fixture connections. 

 
C. Fittings for the above shall be insulated with premolded fitting insulation of the same material and 

thickness as the adjacent insulation and shall be covered with a premolded plastic (PVC) vapor barrier 
and sealed with vapor barrier lagging adhesive.  Covering adjacent to unions and other points of 
termination shall be finished with the plastic material neatly beveled. 

 
D. It shall be the responsibility of the insulation subcontractor to coordinate hanger locations and prevent 

crushing or breaking finishes. 
 
E. Contractor shall insulate hot water supply assembly and P-Trap assembly with Armaflex 3/8" foam 

insulation kit on handicapped lavatories. 
 
F. Floor drain traps and horizontal piping above finished areas used for a/c condensate drainage shall be 

insulated with 1" thick blanketed insulation. 
 
2.06 FLOOR, WALL, AND CEILING PLATES 
 

A. Nickel plated floor, wall, and ceiling plates shall be provided on all pipes passing through floor, ceiling, 
or partition.  Nickel or chromium plated escutcheons shall be provided on all fixture supplies. 
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2.07 PLUMBING FIXTURES AND EQUIPMENT 
 

A. Provide roughing-in for and connect to supply lines, waste and vent lines, all equipment, fixtures, drains, 
etc., specified herein or in other sections of the specifications which require such connections. 

 
B. Provide stops in hot and cold water connections to each fixture, equipment items, etc.  Where not 

otherwise specified, stops shall be same as specified hereinbefore for ball valves.  Provide deep 
escutcheon on all sinks and lavatories where waste pipe goes into wall.  Anchor all supplies from wall 
securely within wall construction. 

 
C. Provide stops for all fixtures. Traps for all fixtures shall be 17- gauge chromium plated brass. 

 
D. Plumbing fixtures shall be equal to American Standard, Crane, Kohler, or Eljer.  No others will be 

accepted. 
 
E. Faucets shall be lead free, code compliant, and certified to NSF Standard 61, Section 9. 
 
F. Plumbing fixtures shall be as follows: 
 

P-1 WATER CLOSET: Kohler K-4350 elongated bowl with Sloan Royal 111 flush valve.  Provide 
with flexible riser with stop and Beneke 523 white open front seat less cover. 

 
P-1A WATER CLOSET (Handicapped): Kohler K-4368 17" high elongated bowl with Sloan Royal 

111 flush valve.  Provide with flexible riser with stop and Beneke 523 white open front seat less 
cover. 

 
P-2 LAVATORY: Kohler K-2005, 20" x 18" wall hung with Delta 520-DST faucet with grid waste. 

 Provide 1-1/4", 17-gauge P-Trap, flexible supplies equal to Eastman and feet supported 
concealed arm carrier equal to Zurn Z-1231.   

 
P-2A LAVATORY (Handicapped): Kohler K-2005, 20" x 18" wall hung with Delta 520-DST faucet 

with grid waste.  Provide 1-1/4", 17-gauge P-Trap, flexible supplies equal to Eastman and feet 
supported concealed arm carrier equal to Zurn Z-1231.  Provide trap wrap 500R protective kit 
by Brocar or equal.   

 
P-3 WATER COOLER (Handicapped): Elkay EZSTL8WSLK barrier free with bottle filling station, 

split level, wall hung type with 8 GPH capacity.  Provide 1-1/4", 17-gauge P-Trap, flexible 
supply equal to Eastman and carrier equal to Zurn Z-1225.  Install per ADA requirements. 

 
P-4 MOP SINK: Fiat Model TSB-100, 24” x 24” x 12” deep, floor mounted Terrazzo mop sink with 

strainer for 3” drain.  Provide 830-AA service faucet with vacuum breaker and pail hook, hose 
and hose bracket, and mop hanger. 

 
P-5 BREAKROOM SINK: Just USXF-1824-A, 18" x 24" x 10-1/2" deep stainless steel, single 

compartment, under counter mounted sink with Just J-901deck faucet with spray.  Provide Just 
J-35 grid strainer, 1-1/2" 17-gauge chromium plated tail piece, P-Trap, flexible supplies with 
stops equal to Eastman and garbage disposal equal to InSinkErator. 

 
P-6 ICE MAKER VALVE BOX: 9" x 6" full recessed, Guy Gray BIM875 with 1/2" FIP inlet x 1/4" 

O.D. outlet compression angle valve. 
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G. Floor Drains (All Locations):  Zurn ZN-415 Series with nickel bronze top and flashing collar.  Floor 
drains shall be provided with trap primer tap as indicated on plans.  Floor drain traps and horizontal 
piping above finished areas used for a/c condensate drainage shall be insulated with 1" thick blanketed 
insulation. 

 
2.08 CLEANOUTS 
 

A. Provide in cast iron sanitary piping at all changes in direction at ends of branches, at intervals not 
exceeding 40' on straight runs, and elsewhere as shown.  Cleanouts shall be full opening type completely 
accessible.  Size same as lines in which they occur, but not larger than 4".  Tees and extensions shall be 
of same weight as pipe.  Plugs shall be countersunk type.  Catalog numbers from Josam or approved 
equal. 
 

B. Outside cleanouts to grade shall be brought up flush with finished grade and installed in 12" x 12" x 6" 
concrete pad, cleanout plug shall be countersunk. 

 
C. In Outside Line: 58190 cast iron head and ferrule with cadmium plug.  Terminate at grade or pavement 

in 18" x 18" x 6" concrete pad with tooled edges. 
 
D. In Finished Walls: 58790 cast iron cleanout tee with cadmium plug and stainless steel wall plate cover.  

Where distance from plug to finish wall will exceed 4", provide 58710 extend cover from sanitary tee to 
bring plug within 4". 

 
2.09 ACCESS DOORS 
 

A. Provide Phillip Carrey, J.R. Smith, Zurn or equal Smith Model #4761, 12" x 16" chromium plated steel 
access panels where valves, trap primers, or shock absorbers occur in inaccessible walls or ceilings.  All 
doors and covers shall be completely removable from frames.  All hinges must be concealed type.  Steel 
frames shall be 16-gauge with 14-gauge steel doors.  Access doors installed in fire rated assemblies shall 
be UL fire rated type with automatic closures. 

 
2.10 ELECTRIC WATER HEATER 
 

A. Water heater shall have storage capacity and input KW as scheduled on the drawings.  Units shall meet 
or exceed the energy requirements of ASHRAE Standard 90, shall be UL listed, and shall bear the 
Underwriters’ Laboratories label.  Tanks shall be coated with a ceramic coating which shall be warranted 
for a period of five (5) years against defects in materials and workmanship. 

 
B. Thermostats shall be immersion type with low wattage density element of the screw-in type. 
 
C. Provide unit complete with ASME rated pressure and temperature relief valve, vacuum relief valve, hose 

bibb, and galvanized drain pan.  
 
D. Terminate blow-off from relief valve full outlet size to points indicated. 
 
E. Water heater shall be Rheem, Ruud, Bradford White or A. O. Smith and shall be commercial type as 

indicated.  Verify voltage from electrical plans. 
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PART 3 - EXECUTION 
 
3.01 COMPLETION OF WORK 
 

A. This Contractor shall arrange for the installation of all equipment in order that it progresses along with 
the general construction of the building, and in no case shall be hold  up other phases of the work due to 
the fact his equipment is not properly installed. 

 
3.02 TESTING 
 

A. General:  Perform all tests in the presence of the Architect or his representative.  Test shall conform to 
local code requirements.  File copies of all test reports in duplicate to physical plant. 

 
B. Soil, Waste, and Vent Systems: Plug all openings, fill entire system with water to point of overflow and 

hold for at least one hour before inspection.  System must remain full during the test without leakage.  
Each vertical stack with its branches may be tested separately, but any portion tested must have a 10' 
head.  Provide test tees and plugs for all tests as required. 

 
C. Water Supply System: Test and secure acceptance of entire system before the piping or hot water heaters 

are otherwise concealed.  Test as follows:  Disconnect and cap all outlets to plumbing fixtures and all 
other equipment not designed for the full test pressure.  Fill the system with water; apply 150 psi 
hydrostatic pressure and hold until inspection is completed.  All piping throughout shall be tight under 
test.  Water piping shall remain under normal water pressure during construction where freezing 
conditions do not exist. 

 
3.03 DISINFECTION 
 

A. Disinfect all domestic water piping in accordance with local health department guidelines. 
 
END OF SECTION 15400 
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SECTION 15510 - FIRE SPRINKLER SYSTEM 
 
 
PART 1 - GENERAL 
 
1.01 SCOPE OF WORK 
 

A. The Contractor shall furnish all labor, materials, tools, and equipment, and perform all work and services 
necessary for or incidental to the installation, complete, of the fire protection system which shall be 
completely coordinated with the work of all other trades.  All work shall be performed by an automatic 
sprinkler contractor licensed in the State of Florida who shall certify the complete installation. 

 
B. Although such work is not specifically shown or specified, all supplementary or miscellaneous items, 

appurtenances and devices incidental to or necessary for a complete and operable installation shall be 
furnished and installed as part of this work. 

 
C. The subcontractor for the fire sprinkler system shall include in the cost of the work, detail sprinkler 

system drawings, custom designed to the actual field conditions and the installation shall exactly match 
the drawings prepared.  Such sprinkler system design shall incorporate features to cause maximum 
insurance rating benefit to the Owner.  In addition, drawings shall be prepared per the requirements of 
NFPA 13.  Documents shall be signed and sealed by a professionally registered engineer in the State of 
Florida and submitted for permitting.  

 
D.  Shop drawings shall be suitable for permitting and signed and sealed by a professional engineer 

registered in the State of Florida. 
 
1.02 DESCRIPTION OF WORK 
 

A. Work included in this section of the specifications shall consist generally of, but is not limited to, the 
following major systems or categories of work: 

 
The work includes the hydraulic design and installation of an automatic wet pipe fire extinguishing 
sprinkler system for light hazard occupancy for the entire building.  Wet pipe protection shall be for all 
spaces located below the ceiling.  The wet piping shall be located as close to ceiling as possible to allow 
for ceiling insulation to cover wet pipe system.  The design, equipment, materials, installation and 
workmanship shall be in strict accordance with the required and advisory provisions of NFPA 13, except 
as modified herein.  System shall include all materials, accessories, and equipment necessary to provide 
an automatic system which is complete and ready to use.  Design and install system to give full 
consideration to lighting blind spaces, piping, electrical equipment, ductwork, and all other construction 
and equipment to afford complete coverage in accordance with prevailing code requirements.  Devices 
and equipment for fire protection service shall be of an approved make and type listed by the 
Underwriters' Laboratories, Inc., or approved by the Factory Mutual System. 

 
1.03 SPRINKLER CODES AND STANDARDS 
 

A. Entire system shall be installed in accordance with the following codes and standards for the occupancy 
hazards as hereinbefore specified. 

 
B. Standards of the National Fire Protection Association:  Sprinkler Systems No. 13. 

 
C. A new fire service main including excavation and connection where indicated. 

 
D. Any special requirements of the building's Insurance Underwriter or IRA. 
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E. Requirements of the fire inspection bureau having jurisdiction. 
 
F. Florida Building Code.  

 
1.04 INSTALLATION 
 

A. Furnish and install a complete fire protection system in accordance with this specification and as 
required by state and local governing codes.   

 
B. System shall consist of connection to water service, valves, piping, all underground piping to sprinkler 

system.  Provide sleeves at all floor and wall penetrations. 
 

C. The Contractor shall conduct a flow test to insure available flow and pressure at point of connection. 
 

D. The system classification shall be for light hazard occupancy to protect the facility.  Should particular 
areas of the facility be classified other than as indicated coordinate with Engineer. 

 
1.05 SUBMITTALS 
 

A. Submit a 1/8" = 1'-0" minimum scale reproducible shop drawing in accordance with NFPA #13 to the 
Architect. The Architect will forward copies to the Owner's insurance underwriter for approval and/or 
comments. Verify all clearances, lighting fixtures, piping, etc., at job site or from contract documents. 

 
B. Approval by Architect will be for general location only.  Approval by insurance carrier will be for 

specific recommendations which shall be strictly adhered to.  Where there is conflict between authority's 
recommendations and these drawings and specifications, recommendations by the authority shall govern. 
  

C. Submit to Architect for approval actual photographs or samples of all items of equipment which will be 
visible with the finished work.  Include such items as siamese connections, valves, flow switches, 
sprinkler heads, etc. 

 
 
PART 2 - PRODUCTS 
 
2.01 MATERIALS SPECIFICATIONS 
 

A. All material and equipment shall be furnished by an established and reputable manufacturer.  All 
material and equipment shall be new, unused, and of first class construction designed and guaranteed to 
perform the service required and shall be approved by NFPA and UL. 

 
B. Underground pipe shall be polyvinyl chloride (PVC) DR 18 pressure pipe, with push-on joint, thickness 

class 150 in accordance with AWWA C900.  Cast iron piping may be used as an alternative.  Coordinate 
materials and installation with the site utilities contractor. 

 
C. Above grade piping shall be black steel, Schedule 10 for sizes 2-1/2" and larger; ASTM A135.  Fittings 

shall be UL and FM approved mechanical couplings.  Piping 2" and smaller shall be Schedule 40 black 
steel with 175 lb. screw pattern fittings.  Provide thrust restraints where steel piping is connected to cast 
iron. 

 
D. All piping exposed to view shall be painted before final acceptance by Owner.  Remove all rust, scale, 

dirt, etc., and prime and finish with red pipeline enamel. 
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2.02 PIPE HANGERS 
 

A. Pipe hangers shall be spaced in accordance with requirements of NFPA.  Hangers, hanger rods, inserts 
and clamps shall be constructed as approved by same and have zinc or galvanized coating.  Hangers shall 
be same type as specified in plumbing section. 

2.03 DRAINS 
 

A. Install approved drains at low points of all piping and elsewhere as required to permit complete drainage 
of system without disconnection of any piping.  Drain and test connections on end of sprinkler branches 
shall be piped to exterior of building. 

 
2.04 VALVES 
 

A. Only approved OS&Y as required by Underwriters' Laboratories and NFPA shall be used.  Check valves 
shall be approved by NFPA.  Test and drain valves and hangers shall be approved and shall conform to 
requirements of NFPA.  All OS&Y valves used in fire protection system shall have provisions for 
padlocking and tamper switches.  (Tamper switches shall be furnished and installed by the fire protection 
contractor and wired by the electrical contractor.  Fire protection contractor shall coordinate power 
requirements of tamper switches with Electrical Engineer.) 

 
2.05 BALL DRIP 
 

A. Install ball drips at each location shown on plans or where required.  Ball drips to be 1/2" size, Elkhart 
No. 701 or equal.   

 
2.06 SIAMESE CONNECTIONS 
 

A. Provide and install as shown on drawings two-way siamese connection with a 4" x 2-1/2" x 2-1/2" cast 
brass angle body with chrome plated connections. On face of siamese shall be written the words 
"Automatic Sprinkler".  Automatic ball drip and check valve shall be UL and NFPA pamphlet No. 14 
approved.  Threads on each siamese shall meet local fire department requirements.  Siamese connections 
shall be provided for mounting on backflow preventer as indicated on Civil Drawings.  Provide brass 
plugs and chain with entire assembly chrome plated finish. Unit shall be Elkhart 156 with dependent 
drop clapper valves.  Acceptable manufacturers: Potter-Roemer and Croker-Standard. 

 
2.07 SPRINKLER HEADS 
 

A. Install all sprinkler heads as required by NFPA No. 13.  Heads shall be rated for various temperatures 
and flows as determined by National Fire Protection Association.  In no case shall they be rated at more 
than 165ΕF. 

 
B. Furnish spare sprinkler heads and wrench as required by NFPA and place in metal cabinet on job site 

where directed by Architect. 
 

C. All sprinkler heads shall be of type and operating temperature as required by specific location of 
installation.  All sprinkler heads in finished areas with ceilings shall be recessed type covered by white 
metal plates.  Sprinkler heads shall be equal to those manufactured by Grinnel, Automatic Sprinkler or 
Viking. 
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2.08 SPACE LIMITATIONS 
 

A. Route piping to avoid interferences with ducts, piping, lighting, etc.  Necessary offsets, crossover or 
other routing shall be provided to permit all systems to be installed in available space.  Offsets, 
crossovers, etc., are not shown on drawings.  Investigate mechanical, electrical, and architectural 
drawings to ascertain how work of other trades affect installation. 

 
2.09 FLOW SWITCHES 
 

A. Install UL approved flow switches and alarm devices where shown or required.  Flow switches shall be 
Autocall, Notifier with electrical rating for pilot duty only.  Switches shall be suitable for working 
pressures of 150 psi with adjusting screw to provide sensitivity.  Wiring from flow switches to fire alarm 
system provided under another section.  Coordinate power requirements and points of connection with 
electrical contractor.  Switch shall have contacts required for interconnection to the fire alarm system. 

 
2.10 POST INDICATOR 
 

A. Supervisor switch shall be weather proof, 24 volt, AC or DC.  Supervisory switch shall be tested and 
listed by UL and/or FM.  Coordinate installation with site utility contractor. 

 
2.11 BACKFLOW PREVENTER 
 

A. Shall be of the double check type assembly equal to Watts Series No. 709, 6" in size.  Coordinate 
installation with site utility contractor. 

 
 
PART 3 - EXECUTION 
 
3.01 TESTS AND INSPECTION 
 

A. Work included herein shall include all tests and inspections by State authority and/or local Fire Marshall 
and all permits or inspection fees connected therewith.  At completion of work and prior to acceptance 
by Owner, demonstrate complete operation of system including alarms. 

 
3.02 DRAWINGS 
 

A. Drawings are diagrammatic.  Field route all piping on job site.  All piping in finished spaces shall be run 
concealed. 

 
 
3.03 COORDINATION 
 

A. Sprinkler contractor shall coordinate with utility the requirements of pressure and water supply for 
satisfactory operation of this system. 

 
 
 
END OF SECTION 15510 
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SECTION 15800 - HEATING, VENTILATION AND AIR CONDITIONING 
 
 
PART 1 - GENERAL 
 
1.01 SCOPE OF WORK 
 
 A. The work consists of furnishing all labor, materials and incidentals necessary for a completely functional 

system.  In general, the work shall include, but not necessarily be limited to the following major 
components, products and materials. 

 
1. Ductwork, Grilles, Registers and Diffusers 
2. Temperature Controls 
3. Insulation Materials 
4. Split System Direct Expansion Heat Pump Units 
5. Fans (Exhaust) 
6. Dampers 
7. Air Purification Device 

 
1.02 CODES, FEES, PERMITS 
 
 A. The Contractor shall comply with all county, district, municipal, or local building code, interpretations, 

building permits and assessments of fees for building permits, and ordinances. 
 
 B. The Contractor shall obtain and pay for all required permits, inspections, and certificates of inspection.  

Certificates of inspection shall be delivered to the Architect upon completion of the job. 
 
 C. The Contractor shall comply with the latest revisions of all county, district, municipal, or local building 

codes, interpretations, buildings permits to include but not be limited to: 
 

1. ASHRAE, 2012 "HVAC Systems and Equipment" - Chapter 19, Duct Construction 
2. SMACNA Standards for Duct Construction 
3. Florida Building Code - 2023 
4. Florida Mechanical Code - 2023 
5. Florida Plumbing Code - 2023 
6. ASHRAE 90.1 - 2013 
7. ASHRAE 62.1-2013 
8. NFPA-90A (2015) - Installation of Air Conditioning and Ventilation Systems 
9. NFPA-101 (2015) - Life Safety Code 
10. Local Municipal Codes 

 
1.03 RESPONSIBILITY OF BIDDER 
 
 A. Each bidder shall visit the site of the proposed work and fully acquaint himself with conditions relating 

to the construction requirements so that he may fully understand the facilities, difficulties and restrictions 
contingent upon the execution of the work under this contract.  The failure or omission of any bidder to 
receive or examine any form, instrument, addendum or other document shall in no way relieve any 
bidder from his obligations with respect to his bid or the contract. The submission of a bid shall be taken 
as prima facia evidence of compliance with this paragraph and that he has included in his proposal every 
item of cost necessary for a complete installation of air conditioning, heating and ventilation operations 
strictly as planned, specified, and intended. 
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1.04 SUB-DIVISIONS OF WORK 
 
 A. Each sub-division of work includes furnishing and installing all materials to make that part of work 

complete, and shall comprise all auxiliaries, setting of equipment, sleeves through building construction 
where required and etc., all in complete coordination with General Contractor and in cooperation with 
other trades.  It is contemplated that all sub-divisions of work when completed will form a fully 
operational heating, air conditioning, and ventilation system for this project. 

 
1.05 DRAWINGS 
 
 A. The drawings for the Heating, Ventilating and Air Conditioning for this job are diagrammatic.  The 

Contractor shall make his own measurements at the site and in the building during construction and 
install the systems as the work progresses in such a manner that the equipment, piping, conduit, panels, 
and ductwork will fit into the finished space provided while maintaining headroom; and be neatly 
installed.  All equipment and its interconnecting piping, ductwork, conduit, etc., shall be provided. 

 
 B. Due to differences between various manufacturers, it is not practicable to show exact dimensions of 

units, nor to show or specify all minor details of equipment.  Contractor shall provide all valves, fittings 
and accessories as necessary for a complete installation, whether or not specifically mentioned or shown. 

 
 C. Equipment shall not be acceptable if operated in excess of the recommended and published ratings of the 

manufacturer. 
 
1.06 FOUNDATIONS 
 
 A. The Contractor shall furnish all special foundations and supports for equipment, ductwork and piping 

which he installs, and which are separate and distinct from building construction as shown by 
Architectural drawings. 

 
1.07 SAFETY PROVISIONS 
 
 A. Contractor shall be required at all times to perform his work in strict accordance with the Williams-

Steiger Occupational Health and Safety Act of 1970. 
 
 B. Equipment with any projecting or rotating parts shall be totally enclosed or properly guarded. 
 
1.08 NOISE AND VIBRATION 
 
 A. This Contractor shall be held responsible for elimination of all noises or vibrations transmitted to 

occupied areas from equipment which he may install.  This applies particularly to airborne noises in 
ductwork, vibration and noises in piping, and vibration from mechanical equipment transmitted through 
bases to building structure. 

 
 B. This Contractor shall furnish and install all flexible connectors for ductwork connected to motor driven 

equipment. 
 
 C. Contractor shall closely coordinate work for location of mechanical equipment and roof openings. 
 
1.09 CUTTING AND PATCHING 
 
 A. Mechanical subcontractors shall not do cutting and patching.  This work shall be performed only by the 

original contractor whose work is to be  cut or patched.  No structural members may be cut, patched or 
disturbed without approval of the Architect. 
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 B. The Contractor shall be responsible for blocking out and sleeving all openings in floors, walls, and 
ceilings for new piping, ductwork, etc., before concrete is poured. 

 
1.10 RELATED WORK 
 
 A. The following items of material and labor incidental to or related to the work will be provided as 

follows: 
 
  1. Concrete forming and pouring, custom metal fabrication, painting, and general corrosion 

proofing and any other collateral work made necessary by the requirements of this section shall 
be performed by persons who are qualified in and specialize in that type of work or trade. 

 
1.11 MOTORS AND STARTERS 
 
 A. This Contractor shall be responsible for the furnishing in place of all electric motors required for the 

operation of all heating, ventilating and air conditioning equipment.  Electrical Contractor to provide all 
power wiring and conduit required for the operation of electrical motors as specified.  Electric motors 
shall be selected in sizes as required to properly operate the equipment furnished but in no case smaller 
than those indicated on Equipment Schedules.  Verify all electrical characteristics from electrical 
drawings before releasing motors for shipment.  Electric motors shall have a service factor of 1.15 and 
power factor in accordance with ASHRAE 90-75. 

 
 B. This Contractor shall furnish all magnetic motor starters required to operate heating, ventilating, and air 

conditioning equipment and turn over to the Electrical Contractor for installation.  All motor starters 
shall be provided with: 

 
1. 1 thermal overload per phase leg. 
2. A 110 volt coil and a hand-off-automatic switch, if motors are subject to electrical interlock 

unless otherwise specified. 
 
 C. If equipment is provided with R.L.A. in excess of design conditions the Mechanical Contractor shall 

stand the expense of associated electrical changes. 
 
 D. It is the responsibility of the Mechanical Contractor to provide thermal overloads of the proper size as 

required by the actual motor nameplate amps.  Motor starters shall comply with the requirements of the 
latest edition of the National Electrical Code and the local utility service company. 

 
 E. Enclosures: Enclosures for starters and other controls equipment installed indoors may be NEMA 1.  

Outdoor enclosures shall be NEMA 4 or 4X of aluminum, stainless steel, or reinforced polyester resin 
construction. 

 
1.12 PAINTING 
 

A. All equipment furnished without factory paint or galvanized finish shall be thoroughly cleaned and given 
a prime coat, then a finish coat of paint in a color as selected by Architect/Engineer.  Any equipment 
finish that is damaged or chipped, shall be spot painted to match existing surface.  Any miscellaneous 
metals used by this Contractor that are not galvanized shall be given two coats of paint in color specified 
by Architect.  Any rusty or corroded finishes shall be thoroughly cleaned and painted two coats of paint - 
one prime and one finish coat. 
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1.13 TESTS AND GUARANTEES 
 
 A. After completion of his work, and when the building is ready for occupancy, this Contractor shall 

operate the air conditioning or heating system for a period of two days.  During the tests, the Contractor 
shall adjust controls, outlets, etc. 

 
B. The Contractor shall repeat operational sequence during heating and/or cooling season, whichever had 

not been subject to prior test period. 
 

1.14 SHOP DRAWINGS 
 
 A. Materials and equipment schedules shall be submitted as soon as practicable but not later than thirty (30) 

days after the date of award of contract, and before commencement of installation of any material or 
equipment.  A complete schedule of the material and equipment proposed for installation shall be 
submitted for approval.  The schedule shall include catalogs, cuts, diagrams, drawings, specifications and 
such other descriptive data as may be required by the Engineer.  All materials required to be submitted 
for approval under this section shall be submitted at one time. Partial submittals will not be considered.  
They will be returned as "not approved". 

 
 B. Shop drawings shall be submitted for approval on the following items of equipment:  Subject drawings 

shall include all data pertinent to the performance and installation of all equipment. 
 

1. Air Distribution Devices - Grilles, Diffusers, Registers 
2. Temperature Controls 
3. Insulation Materials 
4. Split System Direct Expansion Heat Pump Units 
5. Exhaust Fans 
6. Dampers 
7. Air Purification Device 

 
1.15 QUALITY OF MATERIALS AND EQUIPMENT 
 
 A. It is not the intent of these specifications to limit material and/or equipment selections to one 

manufacturer; however, the Engineer reserves the right to be the final and sole judge with regard to 
equals. 

 
 B. Approvals of equipment are based on capacities, equality of workmanship and components, or general 

and special construction features.  Approval of equipment does not relieve the Contractor of coordination 
responsibility with other trades.  Equipment shall fit within the physical space of equipment shown and 
have same general connection as that shown on drawings. Manufacturer’s required clearances shall be 
maintained for servicing and maintaining equipment. 

 
C. Where equipment submitted varies from the general arrangement of that specified, Contractor shall 

submit detailed sheet-metal and equipment brochures.  Shop drawings shall indicate any and all sheet-
metal, electrical, piping and structural changes required to facilitate change.  Any and all additional costs 
incurred by changes will be borne by this Contractor. 

 
1.16 PRODUCT DELIVERY, STORAGE & HANDLING 
 
 A. Deliver distribution devices in individual wrappings to prevent damage to finish surface of device.  Store 

in a dry, protected area until installed.  After installation of devices, clean soiled surfaces. 
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PART 2 – PRODUCTS 
 
2.01  SINGLE WALL LOW PRESSURE DUCTWORK 
 

A. The sizes, runs, and connections of ducts shall be as indicated.  Adhere to drawings as closely as 
possible.  The right is reserved, however, if required to meet structural or other interferences, to vary run 
and shape of ducts and offsets during progress of work, at no extra cost to the Owner.  Ductwork 
specified herein shall have rectangular cross section, unless otherwise indicated. 
 

 B. Materials - Methods of Construction: Details of construction and materials not specified herein shall be 
in accordance with SMACNA Low Velocity and ASHRAE "Guide" recommendations.  Fabricate 
ductwork in workmanlike manner with airtight joints presenting smooth surface on inside, neatly 
finished on outside.  Seal all duct joints airtight with approved tape or mastic before insulation is applied. 
Construct ductwork air extractors, spin-in taps with air scoops, turning vanes, splitter dampers, etc., to 
ease air flow and balancing of air.  The joint between the trunk duct and any air extractor or spin-in tap 
shall be sealed with approved tape or mastic.  Unless otherwise indicated, where square elbows have to 
be used, provide fixed deflectors.  Construct, brace and support ducts in manner that they will not sag or 
vibrate to any perceptible extent when fans are operating at maximum speed and capacity.  Ductwork 
shall be galvanized sheet steel unless otherwise specified.  Distance between joints of any size duct shall 
not exceed 8'. 

 
 C. Sheet metal gauges for rectangular duct construction shall be: 
 

Steel U.S. 
Std. Gauge 

Maximum Size 
Inches Type of Transverse Joint Conn. Bracing 

24 up to 12 S-Drive, pocket or bar clips on 
7"-10" centers None 

24 13 to 24 S-Drive, pocket or bar clips on 
7"-10" centers None 

24 25 to 30 A-Drive, pocket or bar clips on 
7"-10" centers 

1x1x1/8" 
angle 

20 30 and greater S-Drive, pocket or bar clips on 
7"-10" centers 

1x1x1/8" 
angle 

 
 D. Duct Support:  Support horizontal ducts with hangers spaced not more than 8' apart, place hangers at 

changes in directions.  Use metal   strap hangers for ducts up to 30" wide, angle hangers for ducts over 
30" wide.  Make strap hangers 1" by 16-gauge minimum, extended down both sides of duct and turn 
under bottom 2" minimum, fasten sides and bottom with sheet metal screws. 

  
D. Provide flexible duct connectors between ducts and air handler.  Connectors shall be constructed of 29 

ounce, fire resistant, neoprene-coated fiberglass approximately 6" wide, bordered by crimping to sheet 
metal and fastened to ducts with screws not more than 2" on centers.  Connection shall meet pressure 
classification of duct system used.  Acceptable manufacturers shall be Ductmate, DuroDyne, or FanAir. 
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  F. Flex duct runouts to air devices shall be the acoustical insulated type with mechanical lock helix. Flex 
duct shall have factory wrapped, fiberglass insulation and fire retardant, reinforced metalized aluminum 
vapor barrier.  Helix shall be corrosion resistant galvanized steel, formed and mechanically locked to 
fabric.  Flexible duct shall have a CPE inner film liner.  Ductwork shall be in accordance with UL 181.  
Flexible duct shall have a working pressure of up to 6" w.g. positive pressure (thru 16" diameter).  
Operating temperature shall be from -20 °F to 200 °F.  Flame spread shall be less than 25 and smoke 
developed rating shall be less than 50.  Ductwork shall have a minimum insulating value of R=6.0.  
Maximum length shall be limited to 8'-0". Where branch duct runouts exceed 8’0” in length install round 
snap-lock duct from trunk duct take-off to within 8’0” of air device as required for flex duct connection.  
Flexible duct shall be Flexmaster Type 9M or equal.  Fabric type duct supports are not acceptable. 

 
 G. Spin-in fittings for connecting flex duct run-outs to trunk duct shall be Air-Trac, Flexmaster, Ductmate, 

or approved equal.  Fitting shall have a balancing butterfly damper and air extractor.  Provide minimum 
22-gage spin-in and scoop with a 20-gage damper. Perimeter clearance of damper in spin-in shall not 
exceed 1/8". 

 
2.02 DAMPERS 
 
 A. Provide splitter and deflecting vanes for control of air volume and direction, and for balancing system 

where indicated, specified, directed or required. 
 
 B. Dampers shall be of same materials as duct, at least one gauge heavier than duct, reinforced where 

directed, and shall have an accessible location indicating quadrant, locking device for adjusting and 
locking dampers in position. 

 
 C. Stiffen duct at damper location, install damper in manner to prevent rattling. 
 
 D. Manual volume dampers shall be of the opposed blade type.  They shall be furnished in sizes shown on 

plans.  Frame and blades shall be 16-gauge galvanized steel with mill galvanized finish.  Frames shall be 
structurally equivalent to 13-gage U-channel.  Blades shall have horizontal orientation.  Provide with 2" 
hand quadrant standoff bracket for insulated ductwork.  Manual volume dampers shall be suitable for 
application in HVAC systems with velocities up to 1500 fpm.  Dampers shall be tested in accordance 
with AMCA 500.  Equal to Ruskin Model MD35. 

 
 E. Automatic (motorized) dampers shall be of the parallel blade type.  They shall be furnished in sizes 

shown on plans.  Frame and blades shall be 14-gage galvanized steel with mill galvanized finish.  Blades 
shall have horizontal orientation and be airfoil type for low pressure drop and low noise generation.  
Linkage and hardware shall be zinc plated steel.  Dampers shall be provided with solid stops for tight 
closing with sales on the blade edges and the sides of the damper frame which will stand a temperature 
of up to 200°F.  These stops shall be so assembled that they may be easily replaced if they become 
damaged.  Damper gasket shall be continuous 3/16" x 1/2" closed cell neoprene type.  Bearings shall be 
corrosion resistant oil tight stainless steel sleeve type.  Dampers shall be tight closing and shall be 
capable of less than 3.5% leakage based on an approach velocity of 1500 feet per minute when closed 
against a pressure of 4" w.g.  Submit leakage and flow characteristic data.  Motorized dampers shall be 
suitable for application in HVAC systems with velocities up to 2000 fpm.  Motorized dampers shall be 
equal to Ruskin No. CD60. 

 
 F. Manufacturers:  Dampers may also be manufactured by Air Balance, Arrow United Industries, 

Greenheck, Industrial Louvers, Louvers and Dampers, or Nailor-Hart. 
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2.03 ACCESS DOORS 
 
 A. Air duct access doors shall be steel of the double wall insulated type complete with hinges and camlock 

latches.  Insulation shall be 1" thick fiberglass with "K" factor of .26 at 75°F mean temperature.  Provide 
access doors at all fire dampers and where indicated.  Doors smaller than 8" shall have plexiglass 
window.  Coordinate access door locations with Architectural reflected ceiling plan (this contractor to 
furnish). 

   Duct Diameter   Access Opening 
   8" thru 10"       7" dia. 

11" thru 13"       10" dia. 
   14" thru 19"       13" dia. 
   20" and over       10" dia. 

B. For rectangular ducts, the nominal size of the access opening shall be: 
 
   When mounted on minor axis: 
   Minor Axis   Access Opening 
   8" thru 11"       8" x 12" 
   12" thru 13"       12" x 12" 
   14" and over       14" x 20" 
    
   When mounted on major axis: 
   Major Axis   Access Opening 
   8" thru 16"       8" x 12" 
   17" thru 24"       12" x 12" 
   25" and over       14" x 20" 
 
 C. When used with insulated ducts, the access sections shall have glazed covers to prevent condensation. 
 
2.04 GRILLES, REGISTERS, AND DIFFUSERS 
 
 A. Location of ceiling mounted type, sidewall type and floor mounted type air devices shall be as shown on 

plans.  Install and fasten air distribution devices per manufacturer's detailed drawings.  Use gaskets to 
make air-tight joints with adjoining construction.  All air devices shall be sized not to exceed a N.C. 
level of (25).   

 
 B. Ceiling diffusers shall be equal to Titus series TDC-AA- adjustable type with 24" x 24" lay-in panel with 

opposed blade balancing damper of size and capacity as indicated on drawings. Provide with square to 
round duct connection.  Round duct connection and face size shall be as shown on plans.  Delete panel 
for ceiling diffusers installed in rigid ceilings.  Ceiling surface mounted diffusers shall have a beveled 
drop face border type frame.  Finish shall be off-white color. 

 
 C. Ceiling mounted return and transfer air grilles shall be equal to Titus Series 50F.  Grilles shall be of 

aluminum construction with a 1/2"x1/2"x1/2" aluminum grid.  Grille shall have a 90% free area 
(minimum).  Provide with opposed blade damper (except for transfer/pressure relief).  Border shall have 
countersunk screw holes for a neat appearance.  Sizes shall be as indicated on plans.  Finish shall be off-
white color. 

 
 D. Sidewall supply grilles shall be equal to Titus 272RS with opposed blade balancing damper.  Blades 

shall be double deflection type with the blades parallel to the short dimension.  Blades shall be spaced at 
3/4" on center.  Grilles shall be of aluminum construction.  Border shall have countersunk screw holes 
for a neat appearance. 
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 E. Sidewall return air grilles shall be equal to Titus 4FL with opposed blade damper (unless otherwise noted 
on the architectural drawings).  Blades shall be fixed deflection type with blades parallel to the long 
dimension.  Blades shall be at a 45° deflection angle.  Grilles shall be of aluminum construction.  Border 
shall have countersunk screw holes for a neat appearance. 

 
 F. Location of ceiling mounted air distribution devices shall be coordinated with the architectural reflected 

ceiling plan. Install and fasten ceiling diffuser and return air grilles as per manufacturer's detailed 
drawings, use gaskets to make airtight joints with adjoining construction, join neatly with adjoining 
finished surface. 

 
G. Acceptable manufacturers are Carnes, Nailor, Greenheck, Metal-aire, Titus, Price, or an approved equal. 

 
2.05 INSULATION 
 

A. General:  All insulation work shall be done by workmen thoroughly competent in this trade and 
employed by a full-time insulation contractor.  Failure to finish work neatly, failure to vapor proof joints, 
ragged edges, failure to cover all fittings, valves, dents on surface, etc., shall be proper cause to reject 
this work.  This Contractor shall call same to the attention of the Architect before such work has 
progressed beyond the point of economical correction. 

 
 B. All material used shall be new and of first line quality and shall be as recommended by the manufacturer 

for the service intended.  All insulation materials, including sealer material, adhesive, finishes, etc., shall 
be non-combustible.  Complete installation shall be in accordance with manufacturer's requirements. 

 C. This Contractor shall be responsible for the removal from the site of all excess materials, cartons, scrap, 
etc.  He shall protect equipment installed by others, cleaning such equipment should mortar, plaster, 
adhesive, etc., fall on same. 

 
 D. The following service shall be insulated with the listed thickness of materials: 

 

SERVICE INSULATION 
MATERIAL THICKNESS FINISH 

Condensate Drain Piping 
& Refrigerant Piping Armaflex Type ER 3/4" 

Paint with acrylic 
protective paint 

where exposed to 
sun 

Rectangular Supply, 
Return, Exhaust, and 

Outside Air Ductwork 

1 lb. density blanket type 
fiberglass duct wrap 
(minimum R=6.0) 

2” Reinforced 
aluminum foil 

 
 E. All Armaflex insulation shall be slipped over piping with all butt joints and seams brushed with 

manufacturer’s recommend adhesive and sealed with an approved exterior grade mastic. 
 
 F. All insulation shall be installed as per material manufacturer's printed instructions.  
  
 G. Where piping insulation for condensate drain lines and/or refrigerant piping is exposed to the sun, the 

Contractor shall paint the insulation with two (2) coats of acrylic protective paint for UV protection.  The 
first coat shall be white and the second coat shall be gray.   
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 H. Insulation subcontractor shall submit complete product data brochures on insulation materials, jackets, 
finishes, mastics, cements, etc., for approval along with complete installation brochures for all materials 
used on this project.  Installation methods shall be in accordance with printed instructions from material 
manufacturers. 

 
I. It shall be the responsibility of the insulating subcontractor to coordinate hanger locations and prevent 

crushing or breaking of finishes. 
 
 J. All insulation materials, jackets, adhesives, coatings, etc., shall meet the Underwriters' Laboratories fire 

hazard classification (UL 723), for flame spread rating of 25, smoke developed rating of 50, and fuel 
contributed rating of 50. 

 
 K. Duct wrap insulation shall be applied to the outside surface of all heating, air conditioning and exhaust 

ductwork for a 100% coverage in accordance with SMACNA Standards. Insulation shall be constructed 
of glass fiber and shall be 1.0 pound density, 2" thick and comply with NFPA Bulletins 90A and 90B 
(minimum R value = 6).  Insulation shall be secured with duct bands.  All joints in insulation shall be 
butted together and brushed with adhesive.  Insulation shall be by Owens Corning, Knauf, Pittsburg 
Corning, or equal. 

 
2.06 REFRIGERANT PIPING 
 
 A. Piping shall be type "K" hard drawn copper, ASTM Spec. B280, and shall be mill cleaned, dried, and 

capped. 
 
 B. Fittings shall be extra heavy wrought copper in accordance with ANSI B9.1 with joints soldered using a 

high content silver alloy solder. 
 
 C. Installation shall be in accordance with unit manufacturer's requirements with all piping secured to walls 

and suspended above ceilings with approved galvanized hangers and clamps.  Entire installation shall be 
in accordance with ANSI Standard B31.5 for refrigerant piping. 

 
 D. Insulate refrigerant suction line with 3/4" wall foamed plastic insulation slipped over tubing and all joints 

thoroughly sealed.  Paint insulation with two coats of acrylic protective paint where insulation is exposed 
to weather.  The first coat shall be white; the second coat shall be dark gray.  Protect insulation with 
metal saddles and shields at all hanger points. 

 
 E. Suspend overhead piping and pipe runs above ceiling as detailed on the drawings with trapeze hangers at 

4'-0" on center. 
 
 F. If field piping is used, piping diagrams shall be submitted by unit manufacturer showing pipe sizes, 

traps, service valves, etc., required for proper operation of equipment.  Pre-charged tubing may be used 
at Contractor's option. 

 
 G. Test refrigerant system at 300 psi before charging system where units are to be field charged.  System is 

to be thoroughly purged and evacuated before charging with refrigerant in accordance with 
manufacturer's recommendations.  If factory pre-charged tubing is used, unit shall be checked and 
monitored for proper charge and efficient operation. 

 
2.07 SPLIT SYSTEM HEAT PUMP CONDENSING UNIT 
 
 A. Units shall be completely factory assembled, wired, and statically tested.  Units shall be ARI certified 

and rated in accordance with the latest ARI Standard for Heat Pump Units. 
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 B. Construction shall be heavy gage galvanized steel with a weather resistant powder finish. Unit shall have 
a corrosion and weatherproof base. 

 
 C. Condenser coil shall be copper tube type with aluminum fins mechanically bonded to the tubes.  If all 

aluminum coils are provided, manufacturer shall provide five-year warranty for the coil.  Condenser coil 
shall be protected on all four sides by louvered panels. 

 
 D. Condenser fan shall be propeller type, vertical discharge with vinyl coated fan guard.  Fan shall be 

electronically balanced to eliminate vibration and noise.  Fan motor shall be direct drive, inherently 
protected with sealed ball bearings. Provide coil coating for sea coast application.  

 
 E. Compressors shall be designed for split system direct expansion use. 
 
 F. Compressors shall be sealed hermetic type with external vibration isolating mounts. Compressors shall 

have crankcase heaters to prevent oil dilution.  Compressor section to contain filter drier and 
accumulator. Compressors shall have factory-mounted suction and discharge line service valves.  
Manufacturer shall provide five-year warranty on compressors and file warranty with Architect. 

 G. Controls shall be factory mounted and wired in an accessible enclosure within the compressor 
compartment.  System controls shall have a fully automatic defrost cycle for heating operation.  Safety 
controls shall consist of high-low pressure cut-out and compressor overload protection. Cabinet shall be 
set standard of quality in appearance and construction.  Cabinet shall be of zinc coated sheet steel and 
finished with epoxy paint.  Compressor section shall have a large access panel for ease of service. 

 
 H. Unit shall be provided with the following options: 
   

1. Anti-short cycle timer 
2. Evaporator defrost control 
3. Indoor fan delay 
4. Seacoast coil coatings and hardware kit 
5. Low ambient kit 
6. Rubber isolators 

 
 I. Unit shall have capacities as per schedule on drawings and shall be Trane, Carrier, Lennox, York, or an 

approved equal.  EER (or SEER) and COP shall meet minimum requirements of heat pump unit schedule 
on the drawings. 

 
2.08 SPLIT SYSTEM HEAT PUMP AIR HANDLING UNIT 
 
 A. Unit shall be completely factory assembled with direct expansion coil, insulated drain pan, fan and 

toolless filter section.  Units shall be designed for vertical mounting as shown on the plans. 
 
 B. Evaporator coil shall be direct expansion, R-410A, copper tube with aluminum fins mechanically 

bonded.  Thermal expansion valves shall have bypass line and check valve installed for heat pump use.  
Minimum tube size shall be 1/2" o.d 

 
 C. Evaporator fan shall be forward curved double inlet mounted on a common shaft with permanently 

lubricated ball bearings.  Fan shall be statically and dynamically balanced for smooth operation.  
Evaporator fans shall have V-belt drives with adjustable pitch pulley or direct driven fans with multiple 
speed taps for adjustment. 

 
 D. Cabinet shall be constructed of hot dip galvanized sheet steel a minimum thickness of 18-gauge.  Interior 

panels and top shall be covered with insulation to prevent heat gain and noise transmission.  Drain pan 
shall be coated to prevent condensation and corrosion. 
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 E. Filter shall be of standard size throwaway and not less than 1" thick.  Filter section shall be toolless 
accessible from front of unit.  Filters shall be a minimum of MERV 7 per ASHRAE 52.2. 

 
 F. Units shall have capacity as per schedule on drawings and shall be Trane, Carrier, Lennox, York, or an 

approved equal. 
 
 G. Electric heaters shall be UL listed and factory installed as an integral part of the air handler with timed 

defrost control.  See section Electric Heaters hereinafter specified. 
 
2.09 DRAIN CONNECTIONS 
 
  A. Ground Supported Elevated Frame Mounted A/C Equipment: Provide drain connection with 3" deep seal 

trap for all air conditioning units.  Drain piping shall be schedule 40 PVC pipe with drainage pattern 
fittings and fusion welded type joints.   

 
2.10 CEILING MOUNTED EXHAUST FANS 
 

A. Ceiling cabinet type fans shall have 1/2” thick acoustical lined steel housing, direct drive centrifugal fan, 
backdraft damper, integral aluminum white powder coated ceiling grille, integral disconnect switch and 
speed controller.  No plastic grilles will be acceptable.  Fans shall be designed for ceiling mounting with 
exhaust duct termination where indicated. Fans shall have capacities as scheduled on drawings and shall 
be controlled as indicated. Fans shall be equal to Greenheck SP Series, Loren Cook GC Series, Twin 
City or an approved equal.  

 
2.11 A/C CONTROL OPERATIONS 
 
 A. General space temperature shall be controlled by wall mounted thermostats located within the spaces as 

indicated on drawings.  Thermostats shall be 7-day programmable (auto change over) and have battery 
back-up with night low and high limit settings. Thermostats shall have auxiliary output signal for control 
of a motorized damper in the outdoor air. 

 
 B. All controls including thermostats, humidistats and subbases shall be furnished by the a/c equipment 

manufacturer and installed by Mechanical Contractor.  
 
 C. Wiring:  All control wiring external to the heat pump equipment shall be installed by the Controls sub-

contractor under the direct supervision of the HVAC subcontractor.  Control wiring shall be installed in 
conduit (see below) and shall be color coded to match system wiring diagrams and shall be installed in 
accordance with the electrical section of the project specifications. 

 
  *NOTE:  All power wiring required for equipment operations shall be by the Electrical contractor.  This 

contractor shall also provide all conduits as required for control wiring. 
 
 D. Test all units for two (2) 8-hour days under the supervision of manufacturer's representative, who shall 

make all necessary adjustments and instruct designated operating personnel in operation and 
maintenance of equipment and controls. 
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2.12 AIR CONDITIONING FILTRATION 
 

A. Air Conditioning Systems Filtration Notes:  It is the mechanical contractors responsibility to ensure the 
inside of each air handling unit with associated air distribution system is kept cleaned and not allow 
construction dust to infiltrate the system.  Should the system become contaminated as determined by 
Architect, Engineer or Owner, the mechanical contractor shall be responsible for cleaning.  The 
mechanical contractor shall take any precautions necessary to prevent construction dust from entering 
the system which shall include as a minimum: 

 
B. Prior to activating the air conditioning system for building finish work, all filters shall be installed in 

each air handling unit. 
 
 C. The mechanical contractor shall maintain clean filters at all times.  Regular filter replacement is 

recommended. 
 
 D. Prior to the Owner taking possession of the building, all filters in each air handling unit shall be replaced 

new.  One complete set of replacement filters for each air handling unit shall be turned over to Owner for 
future installation. 

 
 E. At no time are any air handling units to be operated without air filters.  Return grilles are to be covered 

with filter media during construction when units are in operation. 
 
2.13  AIR PURIFICATION DEVICE (Bi-polar Ionization) 

 
A. Quality Assurance: 

 
1. The air purification system shall be a product of an established manufacturer in the USA. A 

qualified representative from the manufacturer shall be available to inspect the installation of the 
air purification system(s) to ensure installation in accordance with the manufacturer's 
recommendation. Technologies that do not address gas disassociation such as UV lights, 
powered particulate filters, and/or polarized media filters shall not be allowed.  Uni-polar ion 
generators or plasma particulate filters shall not be allowed. 

2. This project is designed in accordance with ASHRAE Standard 62 IAQ Procedure and shall 
require the manufacturer to provide Indoor Air Quality calculations using the formulas within 
ASHRAE 62.1-2007 to validate acceptable indoor air quality at the quantity of outside air 
scheduled with the technology submitted. 

3. The air purification system shall be tested by UL or ETL to prove conformance to UL 867-2007 
including the ozone chamber testing and peak ozone test for electronic devices.  Manufacturers 
that achieve UL 867 prior to December 21, 2007 and have not been tested in accordance with 
the newest UL 867 standard with the ozone amendment shall not be acceptable.  All 
manufacturers shall submit independent UL 867 test data with ozone results to the engineer 
during the submittal process.  All manufacturers shall submit a copy with their quotation.  
Contractors shall not accept any proposal without the proper ozone testing documentation. 

4. The maximum allowable ozone concentration per the UL 867-2007 chamber test shall be 0.007 
PPM.  The maximum peak ozone concentration per the UL 867-2007 peak test as measured 2 
inches away from the electronic air cleaner's output shall be no more than 0.0042 PPM.  
Manufacturers with ozone output exceeding these ozone values shall not be acceptable. 
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B. Submittals: 
 

1. Submit manufacturer's technical product data for ion generators including: 
2. Schedule of plasma generators indicating unit designation, number of each type required for 

each unit/application. 
3. Data sheet for each type of plasma generator, and accessory furnished; indicating construction, 

sizes, and mounting details. 
4. Performance data for each type of plasma device furnished. 
5. Indoor Air Quality calculations using the formulas within ASHRAE 62.1-2007 to validate 

acceptable indoor air quality at the quantity of outside air scheduled. 
6. Product drawings detailing all physical, electrical, and control requirements. 
7. Copy of UL 867 independent ozone test. 

 
C. Delivery, Storage, & Handling:  
 

1. Deliver in factory shipping containers.  Identify on outside of container type of product and 
location to be installed.   Avoid crushing or bending.  Store in original cartons and protect from 
weather and construction work traffic.  Store indoors and in accordance with the manufacturer's 
recommendation for storage. 

 
D. Warranty:  

 
1. Equipment shall be warranted by the manufacturer against defects in material and workmanship 

for a period of 2 years after shipment.  Labor to replace equipment under warranty shall be 
provided by the installing contractor. 

 
E. General: 

 
1. The air purification system(s) shall be of the size, type, arrangement, and capacity indicated and 

required by the unit furnished and shall be of the manufacturer (or listed equal) specified. 
2. All other suppliers of comparable products requesting prior approval shall submit for prior 

approval in accordance with the requirements of Section 15100.  In addition, supplier shall 
provide their ASHRAE 62.1-2007 calculations that prove conformance to the ASHRAE 
Standard with the reduction of outside air to the scheduled values.  A letter on the 
manufacturer's letterhead requesting prior approval must accompany the request for prior 
approval stating their calculations are ASHRAE compliant. A third party validation study 
performed on a previous installation of the same application shall also be included.  Provide 
independent test data from ETL or UL showing ozone levels produced during the UL 867 ozone 
chamber test.  Manufacturers without this test data shall not be acceptable. 

 
F. Design & Performance Criteria: 

 
1. Each piece of air handling equipment, so designated on the plans, details, equipment schedules, 

and/or specifications shall contain a plasma generator with bi-polar ionization output as 
described herein. 

2. The bi-polar ionization system shall be capable of: 
a. Effectively killing microorganisms downstream of the bi-polar ionization equipment 

(mold, bacteria, virus, etc.). 
b. Controlling gas phase contaminants generated from human occupants, building 

structure and furnishings. 
c. Capable of reducing static space charges. 
d. Increasing the interior ion levels, both positive and negative, to a minimum of 800 

ions/cm^3 measured 5 feet from the floor. 
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3. The bi-polar ionization system shall operate in a manner such that equal amounts of positive and 
negative ions are produced.  Uni-polar ion devices shall not be acceptable. 

4. Air exchange rates may vary through the full operating range of a constant volume or VAV 
system.  The quantity of air exchange shall not be increased due to the requirements of the air 
purification system. 

5. The air purification device shall not have maximum velocity profile. 
6. Plasma generators shall not require preheat protection when the relative humidity of the entering 

air exceeds 85%.  Relative humidity from 0-100% condensing shall not cause damage, 
deterioration, or dangerous conditions within the air purification system.  Air purification 
system shall be capable of wash down duty. 

 
G. Equipment Requirements:  

 
1. Electrode specifications: 

a. Each Plasma generator with bi-polar ionization output shall include the required number 
of electrodes and power generators sized to the air handling equipment capacity.  Unit 
shall be capable of treating total airflow scheduled on plans.  Bi-polar ionization tubes 
manufactured of glass and steel mesh shall not be allowed due to replacement 
requirement, maintenance, performance reduction over time, ozone production and 
corrosion. 

b. Electrodes shall be energized when the main unit disconnect is turned on and the fan is 
operating.  Electrodes shall be made from carbon fiber to prevent oxidation over time. 

c. Electrode pair shall provide a minimum of 140 million ions per cubic centimeter, both 
positive and negative ions in equal quantities.  Devices providing less than the rated ion 
densities shall not be acceptable. 

2. Air Handler Mounted Units:  Where so indicated on the plans and/or schedules, plasma 
generators shall be provided and installed.  The mechanical contractor shall mount the plasma 
generator and wire it to the AHU control power (24 VAC) as instructed by the air purification 
manufacturer's instructions or line voltage subject to power available.  Each unit shall be 
designed with in integral illuminated LED and dry contacts to prove ion output is operating 
properly.  The dry contacts shall close to prove the ion generator is working properly and may 
be daisy chained in series such that only one dry contact per AHU is required to interface to the 
BAS or the optional DDC controller.  Dry contacts proving power has been applied in lieu of the 
ion output is actually operating are not acceptable. 

3. Plenum/Duct Mounted Units:  Where so indicated on the plans and/or schedules, plasma 
generators shall be provided and installed.  The generator shall be installed through the duct wall 
and into the airstream with the external power head in a convenient location for visual indication 
of power, removal and servicing, by the mechanical contractor.  The dry contacts shall close to 
prove the ion generator is working properly and may be daisy chained in series such that only 
one dry contact per duct is required to interface to the BAS or the optional DDC controller. 

4. Ionization Requirements: Plasma generators with bi-polar ionization output shall be capable of 
controlling gas phase contaminants and shall be provided for all equipment listed above. 
a. The bi-polar ionization system shall consist of bi-polar plasma generator and power 

supply.  The bi-polar system shall be installed where indicated on the plans or specified 
to be installed and powered by 24 VAC. 

b. The ionization output shall be controlled such that an equal number of positive and 
negative ions are produced.  Imbalanced levels shall not be acceptable. 

c. Ionization output from each electrode shall be a minimum of 140 million ions/cc when 
tested at 1" from the ionization generator. 
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5. All manufacturers shall provide documentation by an independent NELEC accredited laboratory 
that proves the product has minimum kill rates for the following pathogens given the allotted 
time and in a space condition: 
a. MRSA - >96% in 30 minutes or less 
b. E.Coli - >99% in 15 minutes or less 
c. TB - >69% in 60 minutes or less 
d. C.diff - >86% in 30 minutes or less 

6. Manufacturers not providing the equivalent space kill rates shall not be acceptable.  All 
manufacturers requesting prior approval shall provide to the engineer independent test data from 
a NELEC accredited independent lab confirming kill rates and time meeting the minimum 
requirements stated above.  Products tested only on Petri dishes to prove kill rates shall not be 
acceptable. 

7. The operation of the electrodes or bi-polar ionization units shall conform to UL 867-2007 with 
respect to ozone generation.  There shall be no ozone generation during any operating condition, 
with or without airflow. 
 

H. Electrical Requirements:   
 

1. Wiring, conduit, and junction boxes shall be installed within housing plenums in accordance 
with NEC NFPA 70.  The contractor shall coordinate electrical requirements with the air 
purification manufacturer during submittals. 

2. Control Requirements: 
3. All plasma generators shall have internal short circuit protection, overload protection, and 

automatic fault reset. 
4. Integral airflow sensing shall modulate the plasma output as the airflow varies or stops.  A 

mechanical airflow switch shall not be acceptable as a means to activate the plasma device due 
to high failure rates and possible pressure reversal.  

5. The installing contractor shall mount and wire the plasma device within the air handling unit 
specified or as shown on plans.  The contractor shall follow all manufacturer IOM instructions 
during installation.  

6. All plasma devices shall have a means to interface with the BAS system.  Dry contacts shall be 
provided to prove there are ions being produced.  Systems providing indication that power is 
applied to the plasma device, but not directly sensing the power at the ion output shall not be 
acceptable. 

7. Plasma systems that use multiple modules with ion output alarm wires wired to the same 
terminal such that all ion modules must fain to show an alarm status shall not be acceptable. 

 
I. Execution: 

 
1. The Contractor shall be responsible for maintaining all air systems until the Owner accepts the 

building. 
2. All equipment shall be assembled and installed in a workman like manner to the satisfaction of 

the Owner, Architect, and Engineer. 
3. Any material damaged by handling, water, or moisture shall be replaced by the mechanical 

contractor at no cost to the Owner. 
4. All equipment shall be protected from dust and damage on a daily basis throughout construction. 
5. Provide the manufacturer's recommended electrical tests. 
6. A manufacturer's authorized representative shall provide start-up supervision and training of 

Owner's personnel in the proper operation and maintenance of all equipment. 
7. Acceptable manufacturers shall be Top Product Innovations, Global Plasma Solutions, or 

approved equal. 
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PART 3 - EXECUTION 
 
3.01 TESTING AND BALANCING 
 
 A. Reference Specification Section 15200. 
  
3.02 GUARANTEE 
 
 A. The Contractor shall guarantee, in writing, the entire system when completed to be free from any and all 

defects and shall guarantee the entire system, controls, and other equipment against defective materials 
and workmanship for a period of one (1) year from date of completion and acceptance. 

 
 B. Upon receipt of notice from the Owner of the failure or any part of the guaranteed equipment during the 

guarantee period, the affected part or parts shall be promptly repaired or replaced with new parts by and 
at the expense of the Contractor. 

 
 C. Under the guarantee clause, the Contractor shall include free routine maintenance for a period of one (1) 

year from the date of final acceptance.  At the end of one year of operation, the mechanical contractor 
shall inspect and repair any problems which may exist.  Contractor shall lubricate bearings, adjust or 
replace belts, replace filters, and provide all necessary preventative and corrective maintenance required. 
 Contractor shall provide Engineer with a table identifying each air handler unit model and serial 
number, quantity and size of filters, filter manufacturer and efficiency, belt manufacturer and size, motor 
HP, frame, and power supply. 

 
3.03 CLEANING VENTILATING SYSTEMS 
 
 A. All ducts shall be thoroughly cleaned and blown out to prevent any debris from damaging fan wheels or 

discharging through diffusers before  systems are placed in operations.  All temporary connections 
required for blowing out the system, cheesecloth for all duct openings, and any other equipment or labor 
for cleaning shall be provided by the heating and ventilating subcontractor.  All filters shall be renewed 
after ventilating systems have been cleaned.  The cost of renewal shall be borne by the General 
Contractor. 

 
 
END OF SECTION 15800 
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SECTION 16100 - ELECTRICAL 
 
 
PART 1 - GENERAL  
 
1.01  RELATED DOCUMENTS  
 
 A. The General and/or Special Conditions Sections are a part of this specification and the Contractor 

shall consult them in detail for instructions pertaining to this work.  Section 16 is sub-divided for 
convenience only. 

 
1.02    SCOPE 
 
            A. Furnishing of all labor, material, equipment, supplies, and services necessary to construct and install 

the complete electrical systems as shown on the drawings and specified herein.  Work shall include 
but is not necessarily limited to the following items: 

 
1. Demolition  
2. Service 
3. Grounding 
4. Surge Protection Device (SPD) 
5. Interior Distribution/Branch Circuits  
6. Lighting 
7. Equipment Connections  
8. Fire Alarm 
9. Telecommunication Systems 

  
1.03     JOB CONDITIONS 
 
            A.  Site Inspections:  Before submitting proposals, each bidder should visit the site and should become 

familiar with all job conditions and shall be fully informed as to the extent of the work.  No 
consideration will be given after bid opening date for alleged misunderstanding as to the 
requirements of work involved in connecting to the utilities, as to requirements of materials to be 
furnished, or as to the extent of demolition required. 

 
B.   Existing Conditions:  All utilities, existing systems, and conditions shown on the plans as existing 

are approximate, and the Contractor shall verify before any work is started. 
 

C. Scheduled Interruptions: Planned interruptions of utilities service, to any facility affected by this 
contract, shall be carefully planned and approved by the Architect at least ten (10) days in advance 
of the requested interruption.  The Contractor shall not interrupt services until specific approval has 
been granted by the Architect.  The request shall indicate services to be affected, date and time of 
interruption and duration of outage.  Request for interruption of service will not be approved until all 
equipment and material required for the completion of that particular phase of work are on the job 
site.  The work may have to be scheduled after normal working hours. 

 
D. Maintaining Service: Any existing service (or operating system) which must be interrupted for any 

length of time shall be supplied with a temporary service as necessary for continuation of the normal 
operation of this facility. 
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E  Removal of Existing Work:  here noted or indicated on the drawings, or specified herein, existing 
electrical materials and equipment shall be removed from the building.  All materials designated to 
be removed by the Contractor, and not required to be reinstalled, including scrap, shall become the 
property of the Contractor, and shall be promptly removed from the site.  Hazardous materials shall 
be disposed of in approved hazardous material disposal facility. Existing items required to be 
removed temporarily in order to properly install new work shall be replaced in a satisfactory manner 
upon completion. 

 
1.04  TEMPORARY POWER 
 
 A. Furnish and maintain temporary wiring system for light and power for use during construction by all 

trades.  Use solidly grounded system.  Limit over-current protection to 20 amperes on No. 12 
conductors.  Pay for all charges incurred while furnishing power for construction.  Verify whether 
charges for electrical power consumption are specified in Division One; if so, payment of bills for 
power consumption are not included under this section.  

 
 B. Accidental Interruptions: All excavation and/or remodeling work required shall be performed with 

care so as not to interrupt other existing services (water, gas, electrical, sewer, sprinklers, etc.). If 
accidental utility interruption resulting from work performed by the Contractor occurs, service shall 
be immediately restored to its original condition without delay, by and at the expense of the 
Contractor, using skilled workmen of the trade required. 

 
1.05     CODES, PERMITS AND INSPECTIONS 
 
 A. The installation shall comply with all local, state, and federal laws and ordinances applicable to 

electrical installation and with the regulations of the latest published edition of the National 
Electrical Code (N.E.C.) where such regulations do not conflict with those laws and ordinances.  The 
Contractor shall obtain and pay for all permits and inspection fees, and after completion of the work, 
shall furnish the Architect a certificate of final inspection and approval from the applicable local 
inspection authorities.  Any charges by a utility for providing service as shown shall be included in 
the bid and paid by the Contractor. 

 
1.06  DRAWINGS AND SPECIFICATIONS  
 
 A. The drawings and these specifications are complimentary each to the other.  What is called for by 

one shall be as binding as if called for by both. Where the drawings and/or specifications differ as to 
quantity or quality, the greater quantity or higher quality shall be provided. Omissions from the 
drawings and specifications of details of work which are evidently necessary to carry out the intent 
of the drawings and specifications, or which are customarily performed, shall not relieve the 
Contractor from performing such work. In any case of discrepancy in the figures or catalog numbers, 
the matter shall be submitted to the Architect, who shall promptly make a determination in writing. 
Any adjustment by the Contractor shall be at the Contractor's own risk and expense.  Electrical 
drawings are diagrammatic only.  Do not scale these drawings. All equipment shall be installed in 
accordance with manufacturer's recommendations and any conflicting data shall be verified before 
bidding. 

 
1.07  STANDARDS OF MATERIALS AND WORKMANSHIP 
 

A. Materials: All materials shall be new and shall be listed and approved by the Underwriters' 
Laboratories, Inc., in every case where a standard has been established for a particular type of 
material in question.  All work shall be executed in a workmanlike manner and shall present a neat 
appearance. 
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B.   Prior Approvals: Equipment and materials of the same type or classification and used for the same 
purpose, shall be products of the same manufacturer.  It is the intention of these specifications to 
indicate a standard of performance and quality for all materials incorporated in this work.  
Manufacturer's names and catalog numbers are used to designate the item of equipment or material 
as a means of establishing grade and quality. Where several manufacturers are named, only those 
named manufacturers' products will be considered and the Contractor's bid shall be on their products.  
The first named of several manufacturers is the manufacturer whose product was used in engineering 
the project.  Other named manufacturers, although acceptable as manufacturers, shall guarantee that 
their product will perform as specified and will meet space requirements.  Where performance 
characteristics of such equipment differs from the equipment scheduled on the drawings, the 
Architect shall reserve the right to reject it.  Where use of such equipment requires different quantity 
or arrangement of foundations, supports, ductwork, piping, wiring, conduit and any other equipment, 
the Contractor shall furnish said changes and additions and pay all costs for all changes to the work 
and the work of others affected by using such equipment. 

 
C. For approval of products other than those specified, bidders shall submit to the Architect, a request 

in writing, at least ten (10) days prior to bid date.  Requests received after this time will not be 
reviewed or considered regardless of cause.  Requests shall clearly define and describe the product 
for which approval is requested.  Requests shall be accompanied by manufacturer's literature, 
specifications, drawings, cuts, performance data, model numbers, list of references or other 
information necessary to completely describe the item.  Approval will be in the form of an 
Addendum to the specifications issued to all prospective Prime Contract Bidders on record.  The 
Addendum will indicate the additional products which are approved for this project. 

 
D. If a bidder proposes to use substitute materials or equipment for the following items, he shall obtain 

a minimum of ten (10) days before Bid "Prior Approval" or longer as described in "Instructions to 
Bidders" for the items indicated below: 

 
1. Low voltage switchboards. 
2. Busway. 
3. Panelboards. 
4. Emergency generator units. 
5. Automatic transfer switches. 
6. Dry type transformers. 
7. Enclosed circuit breakers. 
8. Safety switches. 
9. Motor starters. 
10. Lighting controls. 
11. Lighting fixtures. 
12. Fire alarm system. 

 
E. Approval on other items shall be handled in the normal manner, as described in "Instructions to 

Bidders", under the heading "Approval of Materials". 
 

F. Substitutions: Reference to a particular product by manufacturer, trade name, or catalog number 
establishes the quality standards of material and equipment required for this installation and is not 
intended to exclude products equal in quality and similar design.  The Architect reserves the sole 
right to decide the equality of materials proposed for use in lieu of these specified.  It shall be the 
Contractor's responsibility to furnish the information and data sufficient to establish the quality and 
utility of the items in question, including furnishing samples if required.   
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G. Shop Drawings:  The Contractor shall submit a list of items proposed for use.  He shall also submit 
catalog data and shop drawings on proposed systems and their components, panelboards, safety 
switches, starters and contactors, transformers, lighting fixtures, and wiring devices.  Where 
substitutions alter the design or space requirements, the Contractor shall defray all items of cost for 
the revised design and construction including costs to all allied trades involved.  Data shall be 
submitted within ten (10) calendar days after the contract is awarded.  Provide six (6) copies of shop 
drawings unless a greater number of copies is required by the General Conditions.  Each submittal 
data section shall be covered with an index sheet listing Contractor, Sub-Contractor, Project Name, 
and an index to the enclosed submittals. 

 
H. Each major section of submittals such as power, equipment, lighting equipment, fire alarm, etc., 

shall be secured in a booklet or stapled with a covering index which lists the following information: 
 

1. General contractor with phone number and project manager. 
2. Subcontractor with phone number and project manager. 
3. Supplier of equipment with phone number and person responsible for this project. 
4. Index of each item covered in submittal and model number as proposed in the attached. 
5. Any deviation from contract documents shall be specifically noted on submittal cover index 

and boldly on specific submittal sheet. 
 
1.08  TYPE OF PERMANENT ELECTRICAL SERVICE 
 
 A. Electrical service shall be 208/120Y volts, 3-phase, 4-wire served from an underground utility 

service. Contractor shall verify all details of electrical service with the serving utility company prior 
to bid.  Contractor shall include any and all costs associated with the service in his bid price and 
shall pay these costs to the serving utility company. 

 
1.09  DOCUMENTATION 
 

A. Operating and Maintenance Manuals: At completion of the work, furnish three (3) copies of written 
operation instructions which shall include manufacturer's descriptive bulletins, operating and 
maintenance manuals and parts lists of all equipment installed.  Also include in such instructions, the 
specified size and capacity ratings of all equipment installed.  Each set of instructions shall be 
assembled into a suitable looseleaf type binder and presented to the Architect for delivery to the 
Owner. 

 
B. Record Drawings: Maintain one extra set of black-line, white print drawings for use as record 

drawings.  Records shall be kept daily, using colored pencil.  As the work is completed, relevant 
information shall be transferred to a reproducible set, and copies made to be given to the Architect. 

 
C. Comply with the following for all work specified in this document.  As-built information shall be 

shown to scale, using standard symbols listed in the legend.  As a minimum, show the following: 
1. Location of stub-outs dimensioned from permanent building lines. 

  2. Location and depth of under-slab and in-slab raceways. 
  3. All routing of raceways. 
  4. Corrected panelboard and equipment schedules. 
  5. Corrected circuit numbers as they appear on panelboard directories. 
  6. Corrected motor horsepower and full load amperages. 
  7. Number, size, type of insulation, and number of wires in each conduit or multiconductor 

cable whether in conduit or exposed. 
  8. Location of junction boxes and splices. 
  9. Location of access panels. 
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1.10  INTERFACE WITH OTHER CONTRACTS 
 

A. It shall be the responsibility of the Contractor to cooperate with all other crafts working on this 
project.  All cutting, trenching, backfill, and structural removals to permit entry of the electrical 
system components shall be done by this Contractor.  All patching and finishing shall be done by the 
General Contractor. 

 
B. This Contractor shall furnish and install all conduit and pull strings for control wiring provided 

under other contracts. Control wire conduit requirements shall be coordinated with the proper trade.  
 
1.11 EQUIPMENT FURNISHED UNDER OTHER SECTIONS  
 
 A.  This Contractor shall furnish and install complete electrical roughing-in and connection to all 

equipment furnished under other sections as indicated on drawings.  All such equipment shall be set 
in place as work of other sections. 

 
1.12 EQUIPMENT CONNECTIONS 
 

 A. In general, provide electrical power and control systems connections to all equipment shown on 
drawings. Included are wiring raceways, disconnects, starters, and other devices shown.  Excluded 
are devices furnished integrally with the manufacturer's package and work specified in other sections 
of these specifications. 

 
 B. Residential appliances are furnished with cords, cord caps, and will be set in place by contractors 

performing work under other divisions of specifications.  Packaged air conditioning units are all with 
starters and contactors.  Provide disconnecting means and connect.  Low voltage control of these 
devices is specified for installation in Division 15. 

 
1.13 GROUNDING 
 
 A. Provide grounding and bonding systems in strict accordance with the latest published edition of 

N.E.C., except where more stringent requirements are specified herein. Inter-connection of neutral 
and ground is not permitted except at service entrance equipment.  Install grounding conductors to 
permit shortest and most direct path to ground. Concealed joints shall be made by Cadweld method. 
Where grounding conductors are in raceway, bond conductor and raceway at both ends.  Grounding 
and bonding fittings used shall be UL listed and be compatible with metals used in system.  Sheet 
metal type strap are not acceptable. 

 
 B. Service entrance ground electrode system shall consist of driven electrodes, connection to water 

piping, and building grounding grid, as required by NEC Article 250-50.  Unless otherwise shown 
on drawings, each driven electrode shall consist of one 3/4 inch diameter 10 ft. long copperweld 
steel rod.  Rod made of wrought iron may be used in lieu of copperweld at option of contractor.  
Water pipe connection shall be made to a minimum one inch diameter metallic cold water pipe.  
Extend grounding conductor to main telephone equipment space.  Interconnect conduits entering and 
leaving service entrance equipment using grounding bushing and copper.   

 
 C. A green insulated ground conductor shall be run in all branch circuit and feeder conduit with phase 

and/or neutral conductors.  Ground conductor shall be sized per NEC or as noted on drawings.  
Minimum size #12 AWG.  Conduit box to device strap or yoke screw connection is not sufficient.  
Provide an insulated grounding jumper for receptacle circuits. 

 
 



 
Admin-Classroom Building 
St. Mary Catholic School       Electrical    
 

16100-6 

1.14 GUARANTEE AND SERVICE 
 A. Upon completion of all tests and acceptance, the Contractor shall furnish the Owner of a written 

guarantee covering the electrical work done for a period of one (1) year from date of acceptance.  
Guarantee includes equipment capacity and performance ratings specified without excessive noise 
levels.  Upon notice from the Architect or the Owner, the Contractor shall, during the guarantee 
period, rectify and replace any defective material or workmanship and repair any damage caused 
thereby without additional cost. 

 
PART 2 - PRODUCTS  
 
2.01  GENERAL  
 
 A. All equipment and materials shall have ratings established by the recognized independent agency or 

laboratory.  The Contractor shall apply the items used on the project within the ratings and subject to 
any stipulations or exceptions established by the independent agency or laboratory.  Use of 
equipment or materials in applications beyond that certified by the agency or beyond that 
recommended by the manufacturer shall be cause for removal and replacement of such misapplied 
items. 

 
2.02 LOW VOLTAGE SWITCHBOARD 
 
 A. General - The Contractor shall furnish and install, where indicated, a free-standing, dead-front type 

low-voltage distribution switchboard, utilizing group mounted circuit protective devices as specified 
herein, and as shown on the contract drawings.  The low-voltage distribution switchboards and all 
components shall be designed, manufactured and tested in accordance with the latest applicable 
following standards:  

  
  1.        NEMA PB-2 
  2.        UL Standard 891.  
 
   The manufacturer of the assembly shall be the manufacturer of the circuit protective devices 

within the assembly.  The low-voltage switchboard shall be UL labeled. 
 
 B.   Ratings - The assembly shall be rated to withstand mechanical forces exerted during short-circuit 

conditions when connected directly to a power source having available fault current as 
shown on the drawings. Voltage rating to be as indicated on the drawings. 

 
 C.        Construction  
  

1. Switchboard shall consist of the required number of vertical sections bolted together to form 
a rigid assembly. The sides and rear shall be covered with removable bolt-on covers. All 
edges of front covers or hinged front panels shall be formed. Provide adequate ventilation 
within the enclosure. 

2. All sections of the switchboard shall be rear aligned with depth as shown on the drawings.  
3. All protective devices shall be group mounted. Devices shall be front removable and load 

connections front accessible enabling switchboard to be mounted against a wall. 
4. The assembly shall be provided with adequate lifting means. 
5. The switchboard shall utilize the components herein specified and as shown on the 

drawings. 
6. The switchboard shall be suitable for use as service entrance equipment and be labeled in 

accordance with UL requirements. 
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 D. Bus 
 

1. All bus bars shall be silver-plated copper. Bus sizing shall be based on NEMA standard 
temperature rise criteria of 65 degrees C over a 40 degrees C ambient (outside the 
enclosure). 

2. Provide a full capacity neutral bus. 
3. A copper ground bus (minimum 1/4 x 2 inch), shall be furnished firmly secured to each 

vertical section structure and shall extend the entire length of the switchboard. 
4. All hardware used on conductors shall be high-tensile strength and zinc-plated. All bus 

joints shall be provided with conical spring-type washers. 
 E. Wiring/Terminations 
 

1. Small wiring, necessary fuse blocks and terminal blocks within the switchboard shall be 
furnished as required. Control components mounted within the assembly, such as fuse 
blocks, relays, pushbuttons, switches, etc., shall be suitably marked for identification 
corresponding to appropriate designations on manufacturer's wiring diagrams. 

2. Mechanical-type terminals shall be provided for all line and load terminations suitable for 
copper cable rated for 75 degrees C of the size as indicated on the drawings. 

3. Lugs shall be provided in the incoming line section for connection of the main grounding 
conductor. Additional lugs for connection of other grounding conductors shall be provided 
as indicated on the drawings. 

   
 F. Circuit Breakers - Where indicated, provide circuit breakers UL listed for application at 100% of 

their continuous ampere rating in their intended enclosure. 
 
 G. Nameplates 
 

1. Engraved nameplates, mechanically fastened on the face of the assembly, shall be furnished 
for all main and feeder circuits as indicated on the drawings. Nameplates shall be laminated 
plastic, white characters on black background. Characters shall be 3/16-inch high, minimum. 
Nameplates shall give item designation and circuit number as well as frame ampere size and 
appropriate trip rating. Furnish master nameplate giving switchboard designation, voltage 
ampere rating, short-circuit rating, manufacturer's name, general order number, and item 
number. 

2. Control components mounted within the assembly, such as fuse blocks, relays, pushbuttons, 
switches, etc., shall be suitably marked for identification corresponding to appropriate 
designations on manufacturer's wiring diagrams. 

 
 H. Finish - All exterior and interior steel surfaces of the switchboard shall be properly cleaned and 

provided with a rust-inhibiting phosphatized coating. Color and finish of the switchboard shall be 
ANSI 61 light gray. 

 
2.03  BUSWAY 
 

A. General - The low-voltage busway and all components shall be designed, manufactured and tested in 
accordance with the latest applicable following standards of ANSI and NEMA: 

 
1. NEMA BU.1 
2. ANSI/UL 857 

 
B. All components shall be of the same manufacturer as the busway. 
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C. Ratings  
 

1. The busway shall be Cutler-Hammer type Pow-R-Way III:3-phase, 4-wire with 100% 
neutral, 50% housing and 50% internal ground with voltage and current ratings as indicated 
on the contract drawings. 

2. The busway shall, have a minimum of 6-cycle short-circuit rating of 85 kA RMS 
symmetrical for ratings through 800A, 100 kA RMS symmetrical for ratings through 1350A, 
125 kA RMS symmetrical for ratings through 1600A, 150 kA RMS symmetrical ratings 
through 2500A, and 200 kA RMS symmetrical for ratings through 5000A. 

 
D. Construction - The busway and associated fittings shall consist of copper conductors totally enclosed 

in a 2-piece extruded aluminum housing. Outdoor feeder and indoor feeder busway shall be 
interchangeable at the same rating without the use of adapters or special splice plates. The busway 
shall be capable of being mounted flatwise, edgewise, or vertically without derating. The busway 
shall consist of standard 10-foot sections with special sections and fittings provided to suit the 
installation. Horizontal runs shall be suitable for hanging on 10-foot maximum centers. Vertical runs 
shall be suitable for mounting on 16-foot maximum centers. Provide one (1) hanger for every ten 
(10) feet of horizontally mounted duct. On vertical runs provide one adjustable hanger per floor. 

 
E. Bus 
 

1. Bus bars shall be fabricated from high strength, 98% conductivity copper and suitably plated 
at all electrical contact surfaces.  

2. Bus bars shall be insulated over their entire length, except at joints and contact surfaces, 
with a UL listed insulating material consisting of epoxy applied by fluidized bed process. 
Tape or heat-shrink sleeve insulation, or any other method of insulation which can allow air-
gaps or insulation breakdown, shall not be acceptable. 

3. The busway shall be capable of carrying rated current continuously without exceeding a 
temperature rise of 55 degrees C based on a 40 degrees C ambient. 

 
F. Busjoints - Each busway section shall be furnished complete with joint hardware and covers. The 

busway joints shall be a single-bolt, non-rotating, removable bridge design. All bridge joints shall be 
furnished with torque-indicating double head joint bolts and Belleville washers. 

 
G. Housing  
 

1. The busway housing shall be a 2-piece design fabricated from extruded aluminum. The 
busway enclosure finish shall be ANSI 61 gray baked epoxy powder paint applied by an 
electrostatic process. 

2. Outdoor feeder busway housing shall be identical to indoor feeder busway housings and 
shall be UL listed for outdoor use. Busway shall be completely weatherized at the factory 
and designed such that only protective joint covers are required for outdoor application. 

 
2.04 PANELBOARDS  
 

A. General  
 

1. The Contractor shall furnish and install the panelboards as specified and as shown on the 
contract drawings. 

2. The panelboards and all components shall be designed, manufactured and tested in 
accordance with the latest applicable standards of NEMA and UL as follows: 
a. UL 67 -- Panelboards 
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b. UL 50 -- Cabinets and boxes 
c. NEMA PB1 
d. Fed. Spec. W-P-115C 
e. Circuit breaker -- Type I class I 

  3. The manufacturer of the panelboard shall be the manufacturer of the major components 
within the assembly, including circuit breakers and fusible switches. 

 
B. Ratings - Panelboards shall be fully rated to the short-circuit rating indicated on the drawings. 
 
C. Construction 
 

1. Interiors shall be completely factory assembled devices. They shall be designed such that 
switching and protective devices can be replaced without disturbing adjacent units and 
without removing the main bus connectors. 

2. Trims for lighting and appliance panelboards shall be supplied with a hinged door over all 
circuit breaker handles. Doors in panelboard trims shall not uncover any live parts. Doors 
shall have a semiflush cylinder lock and catch assembly. Doors over 48 inches in height 
shall have auxiliary fasteners. 

3. Distribution panelboard trims shall cover all live parts. Switching device handles shall be 
accessible. 

4. Surface trims shall be same height and width as box. Flush trims shall overlap the box by 3/4 
of an inch on all sides. 

5. A directory card with a clear plastic cover shall be supplied and mounted on the inside of 
each door. 

6. All locks shall be keyed alike. 
 

D. Bus 
 

1. Main bus bars shall be plated copper sized in accordance with UL standards to limit 
temperature rise on any current carrying part to a maximum of 65 degrees C above an 
ambient of 40 degrees C maximum. 

2. A bolted ground bus shall be included in all panels. 
3. Full-size (100%-rated) insulated neutral bars shall be included for panelboards shown with 

neutral. Bus bar taps for panels with single-pole branches shall be arranged for sequence 
phasing of the branch circuit devices. Neutral busing shall have a suitable lug for each 
outgoing feeder requiring a neutral connection. 

 
E. Circuit Breakers 

 
1. Molded case circuit breakers shall provide circuit overcurrent protection with inverse time 

and instantaneous tripping characteristics. Ground fault protection shall be provided where 
indicated. 

2. Circuit breakers shall be operated by a toggle-type handle and shall have a quick-make, 
quick-break over-center switching mechanism that is mechanically trip-free. Automatic 
tripping of the breaker shall be clearly indicated by the handle position. Contacts shall be 
nonwelding silver alloy and arc extinction shall be accomplished by means of arc chutes. A 
push-to-trip button on the front of the circuit breaker shall provide a local manual means to 
exercise the trip mechanism.  

3. Provide shunt trips, bell alarms, and auxiliary switches as shown on the contract drawings. 
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F. Enclosure shall be at least 20 inches wide made from galvanized steel. Provide minimum gutter 
space in accordance with the National Electric Code. Where feeder cables supplying the mains of a 
panel are carried through its box to supply other electrical equipment, the box shall be sized to 
include the additional required wiring space. At least four interior mounting studs with adjustable 
nuts shall be provided.  Enclosures shall be provided with blank ends. 

 
G. Nameplates - Provide a mechanically fastened engraved phenolic nameplate for each panel section. 
 
H. Finish - Surfaces of the trim assembly shall be properly cleaned, primed, and a finish coat of gray 

ANSI 61 paint applied. 
 
2.05 SURGE PROTECTIVE DEVICES (SPDs) 
 

A. General - This section describes the quality, performance, and installation of AC Power, Panel Type, 
Surge Protective Devices (SPDs).   

 
B. Quality Assurance: All Surge Protective Devices (SPDs) shall be tested and listed to ANSI/UL 1449-

2006 (UL 1449 3rd Edition) and Complimentary Listed to UL 1283 by an independent testing 
agency, with the experience and capability to conduct the testing indicated, that is a member 
company of the International Electrical Testing Association or is a Nationally Recognized Testing 
Laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to authorities 
having jurisdiction. This agency must comply with ANSI/IEEE C62.45 test procedures for all 
categories established in C62.41 (1991). “Manufactured in accordance with UL 1449” is not 
equivalent to being listed to ANSI/UL 1449-2006 and does not meet the intention of this 
specification. The UL 1449 suppression voltage ratings (SVR) label shall be permanently affixed to 
the APD unit.   

 
C. Codes and Standards: 
 

1.  ANSI/IEEE Std C62.41.1™-2002, IEEE Guide on the Surge Environment in Low- Voltage 
(1000 V and Less) AC Power Circuits 

2.  ANSI/IEEE Std C62.41.2™-2002, IEEE Recommended Practice on Characterization of 
Surges in Low-Voltage (1000 V and Less) AC Power Circuits 

3.   ANSI/IEEE Std C62.45™ -2002, IEEE Recommended Practice on Surge Testing for 
Equipment Connected to Low-Voltage (1000 V and Less) AC Power Circuits 

4.  ANSI C84.1, American National Standard for Electric Power Systems and Equipment – 
Voltage Ratings (60 Hertz) 

5.   ANSI/IEEE Standard 1100-2005, IEEE Recommended Practice for Power and Grounding 
Electronic Equipment (Emerald Book) – Clause 8.6.1 

6.  National Fire Protection Association (NFPA) 70 (N.E.C.) – 2002 – Article 285 
7.   ANSI/UL Standards 1449-2006 Listed (UL 1449 Third Edition), UL 1283 Listed, CUL 

Listed & CE compliant “low-voltage directive.” 
8.  IEEE Standard C62.72™ - 2007 – IEEE Guide for the Application of Surge-Protective 

Devices for Low-Voltage (1000 V or less) AC Power Circuits 
 

D. Manufacturer Qualifications: 
 

1. All SPDs at the service entrance, distribution panels, and sub-panels shall be from the same 
manufacturer. 
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2. All surge suppression devices shall be manufactured by an ISO 9001-2000 certified 
company normally engaged in the design, development, and manufacture of such equipment, 
with at least 10 years of engineering experience in the design and manufacture of 
permanently connected SPD devices. 

3. Subject to compliance with specification requirements, provide products equivalent to Surge 
Suppression Incorporated. 

     
E. Warranty: 

 
1. All SPD devices shall be warranted to be free from defects in materials and workmanship 

under normal use in accordance with the instructions provided for a period not less than Ten 
(10) years from date of substantial completion.  

2. Any SPD device that shows evidence of failure or incorrect operation, including damage as 
the result of lightning strikes, during the warranty period shall be replaced as a complete unit 
(not just modules, subassemblies, or components) by the manufacturer at no charge to the 
owner.   

 
F. Enclosures: Unless otherwise noted, provide NEMA 1 or better enclosure for indoor mounting and 

NEMA 4 enclosure or better for all outdoor locations.  
 

G. Maintenance Restrictions: No suppression unit shall be supplied which requires scheduled 
preventive maintenance or replacement parts. Units requiring functional testing, special test 
equipment, or special training to monitor surge protection device (SPD) status are not acceptable. 
SPD shall require NO routine maintenance. 

 
H. Installation: 

 
1. SPDs located integral within the switchboard or panelboard(s) shall expressly meet or 

exceed ALL parameters of this specification for the SPDs. These SPDs shall be individually 
tested and Listed to ANSI/UL 1449-2006 according to their type and not be listed solely as 
part of the larger assembly. Externally mounted SPDs shall be located immediately adjacent 
to the switchboard or panelboard being protected. 

2. Do not energize or connect service entrance equipment and panelboards to their sources 
until SPDs devices are properly installed and connected.  

3. Do not perform insulation resistance tests of the distribution wiring equipment with the SPD 
installed.   

4. Install the SPD with #10 AWG minimum conductors to dedicated 30-amp breaker(s) in 
panel per manufacturer’s installation instructions and close to the Neutral Bus. The 
dedicated breaker shall serve as a means of service disconnect for the SPD so that the 
electrical panel remains energized during SPD servicing. The installer may rearrange 
breaker locations to ensure the shortest and straightest leads to the SPD. If a dedicated 
breaker is not provided, an SPD with internal 30-amp fuse or a UL Listed fused disconnect 
switch shall be installed as a minimum. The conductors serving the SPD shall be twisted 
together (one twist per 12” of wire) to reduce the SPD system input impedance and shall be 
kept at the minimum length. The SPD shall be installed in strict accordance with the 
manufacturer’s recommended practices and in compliance with N.E.C. requirements, State, 
and Local Codes. 

5. If any lead lengths exceed 18”, the Contractor responsible for installation must contact the 
specifying electrical engineer and the surge suppression manufacturer or distributor for 
installation assistance. 
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6. The electrical contractor shall verify the proper application of the SPD (i.e., voltage, phases, 
etc.). The electrical contractor shall ensure that all Neutral conductors are bonded to the 
system Ground at the service entrance or the serving isolation transformer prior to 
installation of the associated SPD. The electrical contractor will ensure that neutral-to-
ground bonds do not exist at locations that are not service entrances or newly derived power 
sources. 

7. The SPD installation shall be certified by a licensed electrician that the installation is in 
accordance with the manufacturer’s recommendations, applicable electrical code 
requirements and the requirements of the specification above.  Any deficiencies noted shall 
be corrected by the Contractor.  Provide written documentation of this inspection as part of 
the closeout documentation. 

 
2.06 SAFETY SWITCHES 
 

A. General - The Contractor shall furnish and install the low-voltage fused and non-fused switches as 
specified herein and as shown on the contract drawings.  

 
B. Provide heavy duty switches as shown on drawings, with the following ratings: 
 

1. 30 to 1200 amperes 
2. 250 volts AC, DC; 600 volts AC (30A to 200A 600 volts DC)  
3. 2, 3, 4, and 6 poles  
4. Fusible and non-fusible  

 
5. Copper/aluminum standard mechanical lugs.  

 
C. Construction - Switch blades and jaws shall be plated copper.  Switches shall have a handle that is 

easily padlockable in the OFF position.  Switches shall have defeatable door interlocks that prevent 
the door from opening when the handle is in the ON position.  Switch assembly and operating handle 
shall be an integral part of the enclosure base.  Switches rated 100A to 600A shall have reinforced 
fuse clips.  Switch blades shall be readily visible in the OFF position.  Switch Operating mechanism 
shall be non-teasible, positive quick-make/quick-break type. 

 
D. Enclosures. - All enclosures shall be NEMA 1 general purpose unless otherwise noted.  
 
E. Nameplates - Nameplates shall be phenolic type, front cover mounted, contain a permanent record of 

switch type, ampere rating, and maximum voltage rating. Nameplates shall be mechanically 
fastened. 

 
2.07  DRY-TYPE TRANSFORMERS 
 

A. General: Dry-type distribution transformers for non-linear loads with three-phase primary and 
secondary voltages of 600 volts or less and capacity ratings of 15-750kva.   
 

B. Standards: The transformers and all components shall be designed, manufactured, and tested in 
accordance with the latest applicable standards of the following:  

 
  1. Transformers 750 kVA and smaller shall be UL listed. 
  2. Transformers shall conform to the requirements of ANSI/NFPA 70. 
  3. Transformers are to be manufactured and tested in accordance with NEMA ST20. 
  4. Transformer losses shall conform to NEMA TP1 requirements. 
  5. Transformer losses shall be tested in accordance with NEMA TP2 procedures. 



 
Admin-Classroom Building 
St. Mary Catholic School       Electrical    
 

16100-13 

  6. Transformers shall be labeled in accordance with NEMA TP3 requirements. 
 

C. Ratings: 
 

1. KVA and voltage ratings shall be as shown on the drawings. 
2. Transformers shall be designed for continuous operation at rated kVA for 24 hours a day, 

365 days a year operation, with normal life expectancy as defined in ANSI C57.96.  
3. Transformer sound levels shall not exceed  

a. Up to 9 kVA 40 db. 
b. 10 to 50 kVA 45 db 
c. 51 to150 kVA 50 db 
d. 151 to 300 kVA 55 db 
e. 301 to 500 kVA 60 db 
f. 501 to 700 kVA 62 db 
g. 701 to 1000 kVA 64 db 

4. Transformer insulation system shall exceed NEMA ST20 standards and be rated at 220 
degrees C, for full load operation at a maximum temperature rise of 115 degrees C. Required 
performance shall be obtained without exceeding the above indicated temperature rise in a 
40 degrees C maximum ambient. Provide continuous emergency overload capability for 15 
percent on 115 degree C rise. Taps shall be two (2) steps above and four (4) steps below 
nominal voltage in 2.5% increments. 

5. Transformers shall be low loss type with minimum efficiencies per the table below when 
operated at 35% of full load capacity. Efficiency shall be tested in accordance with NEMA 
TP-2. 

 
 

{TABLE ON NEXT PAGE} 
 

Single-Phase Three-Phase 
 kVA % Efficiency kVA % Efficiency 
15.0 97.7 15.0 97.0 
25.0 98.0 30.0 97.5 
37.5 98.2 45.0 97.7 
50.0 98.3 75.0 98.0 
75.0 98.5 112.5 98.2 
100.0 98.6 150.0 98.3 
167.0 98.7 225.0 98.5 
250.0 98.8 300.0 98.6 
333.0 98.9 500.0 98.7 
- - 750.0 98.8 
Table per NEMA TP-1 and Energy Act of 2005 (US Public Law 
109-58) 

 
6. The transformer coils shall be copper and of continuous wound construction and shall be 

impregnated with non-hydroscopic, thermosetting varnish and cured to reduce hot spots and 
seal out moisture. The cores shall be constructed with low hysteresis and eddy current 
losses. Magnetic flux densities are to be kept well below the saturation point to prevent core 
overheating. The completed assembly shall be bolted to the base of the enclosure, but 
isolated by means of rubber vibration-absorbing mounts. There shall be no metal-to-metal 
contact between the core and coil and the enclosure except for a flexible safety ground strap. 
Sound isolation systems requiring the complete removal of all fastening devices will not be 
acceptable.  
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7. All transformers shall be equipped with a wiring compartment suitable for conduit entry and 
large enough to allow convenient wiring.  

 
D. The core of the transformer shall be visibly grounded to the enclosure by means of a flexible 

grounding conductor sized in accordance with applicable UL and NFPA 70 standards. 
 

E. The transformer enclosure shall be ventilated heavy gauge, sheet steel construction. It shall be 
degreased, cleaned, and phosphatized, followed by electrostatic deposition of polymer polyester 
powder coating and baking cycle. The coating shall be UL listed for outdoor use. Provide NEMA 2 
drip-proof, with lifting holes. The maximum temperature of the enclosure shall not exceed 90 
degrees C. 

 
F. Provide a 4” thick housekeeping pad under all floor mounted transformers. The pad shall extend 6” 

beyond the dimensions of the transformer on all sides. 
 
G. Acceptable producers: 
 
1. Eaton, General Electric, Square D, Siemens  
2. Approved manufacturers shall be registered firms in accordance with ISO 9001: 1994 SIC 3612 

(US), which is the design and manufacturer of low voltage dry-type power, distribution, and 
specialty transformers. 

 
2.08  HARMONIC MITIGATING TRANSFORMERS 
 

A. General:  Division 16 – Dry Type Transformers sections apply to work in this section. 
 

B. Ratings: 
 

1. Transformer insulation system shall exceed NEMA ST20 standards and be rated at 200 
degrees C, UL-component-recognized, insulation system for full load operation at a 
maximum temperature rise of 130 degrees C. Required performance shall be obtained 
without exceeding the above indicated temperature rise in a 40 degrees C maximum 
ambient. Taps shall be two (2) steps above and four (4) steps below nominal voltage in 2.5% 
increments. 

2. The transformer(s) shall supply a phase shift of -15°, 0°, +15°, or 30°. 
3. Zero sequence impedance for transformers with zigzag secondaries must not exceed 20% of 

the positive/negative sequence impedance. 
4. Transformers shall have a minimum reactance of 2% in order to help reduce neutral current 

when supplying loads with large amounts of third harmonic current. 
5. Transformers shall be low loss type with minimum efficiencies per the table below when 

operated at 35% of full load capacity. Efficiency shall be tested in accordance with NEMA 
TP-2. 

 
Three-Phase 

 kVA % Efficiency kVA % Efficiency 
15.0 97.0 150.0 98.3 
30.0 97.5 225.0 98.5 
45.0 97.7 300.0 98.6 
75.0 98.0 500.0 98.7 
112.5 98.2 750.0 98.8 
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2.09 WIRING METHODS 
 

A. Conduit Systems:  Acceptable types of conduit: 
 

1. Hot dipped galvanized rigid steel (GRS) - Shall be galvanized steel, protected inside and 
outside. 

2. Electrical Metallic Tubing (EMT) - Shall be steel, protected inside and outside by a coating 
of approved corrosion-resistant material such as zinc or cadmium.  

3. Rigid Nonmetallic - Shall be polyvinyl chloride (PVC), schedule 40 or schedule 80, as 
indicated on the drawings. 

4. Flexible Metallic Conduit (1/2" min. trade size) (FLEX) - shall be galvanized steel, 
protected inside and outside. 

5. Liquid Tight Flexible Metallic Conduit (½" min. trade size) (LQFLEX) - shall be galvanized 
steel, protected inside and outside with an extruded outer liquid tight, non-metallic, sunlight 
resistant jacket.  Use with standard liquid tight fittings. 

 
B. Raceway Fittings: 

 
1. Rigid Metal Conduit - Shall have threaded fittings, galvanized steel or threadless 

compression galvanized steel or threadless compression cadmium plated malleable iron.  
Fittings shall be rain tight/concrete tight. 

2. Electrical Metallic Tubing (EMT) - Material of steel or malleable iron is acceptable.  
Couplings and connectors shall be concrete and rain tight, with connectors having insulated 
throats.  Use gland and ring compression type couplings and connectors for conduit sizes 2” 
and smaller.  Use set screw type couplings with four set screws each for conduit sizes over 
2”.  Use set screws of casehardened steel with hex head and cup point to firmly seat in wall 
of conduit for positive grounding.  Indent type connectors or couplings are prohibited.  Die-
cast or pressure-cast zinc-alloy fittings or fittings made of “pot metal” are prohibited. 

3. Rigid Non-Metallic Conduit - shall have polyvinyl chloride (PVC) fittings suited for the 
purpose and joined together by a method approved for the purpose.  Schedule 80 conduit 
sections may be joined together with threaded fitting connectors. 

4. Flexible Metal Conduit - fittings shall be zinc plated steel or cadmium plated malleable iron 
screw type with insulated throat and angular wedge fitting between convolutions of conduit.  

5. Liquid tight Flexible Metal Conduit - fittings shall be cadmium plated, malleable iron or 
steel with compression type steel ferrule and neoprene gasket sealing rings, with insulated 
throat. 

6. Wireway fittings shall be steel with rust resistant undercoat and finish coat to match the 
wireway.  The fittings shall be so designed that the sections can be electrically and 
mechanically fitted together to form a complete system.  Dead ends shall be closed. 

7. Couplings and Unions shall be galvanized steel, tapered thread standard conduit couplings 
for intermediate metal conduit and rigid metal conduit.  PVC couplings for rigid non-
metallic conduit shall use approved adhesive, and threaded couplings shall be used for 
schedule 80 conduit. Split couplings shall be galvanized steel.  Unions shall be ground joint 
type galvanized steel. 

 
C. Conduits installed concealed in earth fill, concrete or, solid masonry structures shall be PVC 40, 3/4” 

minimum. PVC shall not be installed in any exposed locations. All exposed exterior conduits shall 
be GRS. Any GRS installed below grade or in concrete shall have two coats of bitumastic applied 
prior to installation. See paragraph “E” for EMT requirements. 
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D. Conduits used for connection to recessed lighting fixtures shall be FLEX not over 6 feet in total 
length.  Conduits for connection to motors or vibrating equipment shall be LQFLEX not less than 
18" long and not over 60" long. 

 
E. Conduits run concealed in the hollow space of non-masonry walls or, above suspended/hard ceilings 

shall be EMT. Exposed conduits shall be run at right angles to or parallel with building lines and 
exposed structure. In all cases, conduit runs shall be grouped together where possible and shall be 
supported from the building structure, not from any suspended ceiling support system. 

 
F. PVC 80 shall not be used unless specifically indicated on the drawings. Where approved for 

installation, install conduits passing through building sidewalls or through beams below grade with 
expansion/deflection fittings.  Install expansion fittings where conduit crosses an expansion joint.  
Where conduit penetrates damp-proofing membranes, cut the membrane carefully around the 
conduit and seal the joint with pressure sensitive tape. 

 
G. Support raceways securely with pipe straps, wall brackets, conduit hangers or ceiling trapeze.  

Fastenings shall be by wood screws or screw type nails to wood, by toggle bolts to concrete block, 
expansion bolts on concrete or brick, and beam clamp types on steel or bar joists.  Raceways shall 
not be fastened to suspended ceiling supports but must have independent support from the structure.  
Supporting devices shall be of materials having corrosion protection at least equal to the raceway.  A 
support shall be provided as close as practical to, and not exceeding 18" from an unsupported box or 
from change of direction.  In horizontal runs, this support may be omitted if the box is independently 
supported and the box connection is not made with chase nipple or threadless box connector.  In 
vertical runs, load produced by weight of the raceway and conductors shall not be carried by the 
raceway terminal, but must be carried entirely by conduit supports.  Install conduit supports in strict 
accordance with the following table, except as required by support for boxes and changes in 
direction: 

 
 
 
 

{TABLE ON NEXT PAGE} 
 
 
 
  MAXIMUM SUPPORT 
  TRADE SIZE   LOCATION OF RUNS   SPACING 
  1/2, 3/4    Exposed, Horizontal   7 feet 
  1 and larger   Exposed, Horizontal   10 feet 
  All sizes   Concealed, Horizontal   10 feet 
  1/2, 3/4    Exposed, Vertical   7 feet 
  1, 1 1/4    Exposed, Vertical   8 feet 
  1 1/2 and larger   Exposed, Vertical   10 feet 
  All sizes   Concealed, Vertical   10 feet 
 

H. For conduit runs that are not sized on drawings, the maximum conduit fill shall be computed using 
the requirements for Type THW conductors although the actual wiring is with Type THWN or other 
type of conductors having smaller cross-sections.  This requirement is made to provide spare conduit 
capacity. 

 
I. Install all required sleeves for conduits passing through concrete slabs.  Fire proof space between 

conduit and sleeve after installation using mineral wool. 
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J. Bushings: Shall be provided at the end of all conduits prior to pulling cables to protect the insulation 
of the conductor.  Provide grounding bushings for metal raceways, boxes, and cabinets to ensure that 
all metallic surfaces are effectively grounded.  Metallic raceway may be bonded to cabinets, boxes 
and panelboards by double locknut and bushing to ensure the metallic parts are all effectively 
grounded. 

 
K. Expansion Joints: 
 

1. Conduits 3” and larger, that are secured to the building structure on opposite sides of a 
building expansion joint, require expansion and deflection couplings. Install couplings in 
accordance with the manufacturer’s recommendations. 

2. Provide conduits smaller than 3” with junction boxes on both sides of the expansions joint. 
Connect conduits to junction boxes with sufficient slack of flexible conduit to produce 5” 
vertical drop midway between ends. Flexible conduit shall have a green copper ground-
bonding jumper installed. In lieu of this flexible conduit, expansion and deflection couplings 
as specified above for three inches and larger conduits are also acceptable for conduits 
smaller than 3”. 

3. Expansion fittings shall be provided for raceways to compensate for thermal expansion and 
contraction in conduit runs 200ft or greater and at building expansion joints. Bonding 
jumpers shall be provided for electrical continuity of the raceway system at the expansion 
fittings. 

 
L. Conductors:  All conductors shall be installed in conduit.  Conductors for building wiring shall have 

THHN/THWN, 600-volt insulation and shall be soft-drawn copper of standard American Wire 
Gauge (AWG) size.  Minimum size shall be No. 12.  20-amp branch circuits more than 100 feet in 
length shall be upsized to No. 10.  Provide individual neutral conductors for all single-pole branch 
circuits. Tied breaker handles are not acceptable. All wire No. 8 and larger shall be stranded.  All 
branch circuits No. 10 and smaller shall be wired with color-coded wire with the same color used for 
a system throughout the building.  Power feeders and branch circuits larger than No. 10 shall either 
be fully color coded or shall have black insulation and be similarly color coded with tape or paint in 
all junction boxes and panels.  Where tape or paint is used to identify conductors, apply at all 
terminations, junction boxes, pull boxes and wireways.  Apply tape, butt lapped, or paint for a 
minimum distance of 2" and, where applied to ends of conductors, start at cut end of the conductor 
insulation.  Tape shall not cover manufacturers conductors shall be color coded or labeled as 
necessary for clear identification.  Color coding of all conductors shall be as follows: 

  Grounding      Bare or Green 
  208Y120 volt Three Phase (wye)  
  Phase Conductors:    φA-Black, φB-Red, φC-Blue 
  Neutral:     White 
     
2.10 JUNCTION AND PULL BOXES 
 

A. Junction and pull boxes shall meet requirements of National Electrical Code.  Standard 
manufactured boxes shall be listed by Underwriters' Laboratories, Inc.  Where custom designed and 
fabricated boxes are needed, they shall meet the construction standards of Underwriters' 
Laboratories, Inc. and the N.E.C. 

 
B. Junction and pull boxes shall be installed where required by National Electrical Code and where 

necessary to facilitate pulling of wire or cable.  Considerations are sizes of wire and cable, number 
of bends in raceway, and conductor support requirements in vertical raceways.  Maximum distance 
between terminations at junction or pull boxes, cabinets, or other points of termination shall not 
exceed 250 feet for straight horizontal runs.  This length shall be decreased 50 feet for each 90̊ bend. 
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C. Junction boxes for exposed work shall be FS or FD type.  Boxes shall be threaded, cadmium-plated 
iron with weatherproof stainless-steel cover and neoprene cover gaskets. 

 
2.11 OUTLETS 
 
 A. Outlet boxes shall be one piece or projection welded, galvanized stamped steel for gang sizes 

required.  Where several devices are located on drawings in the same general location, use multi-
gang boxes.  Sectional boxes are not acceptable.  Boxes shall be sized in accordance with National 
Electrical Code.  Boxes required for communications systems, mechanical control devices, etc., shall 
be installed under this section of the specifications.  Verify outlet box locations and sizes required 
for systems other than electrical power from shop and manufacturer's drawings and install outlets as 
per those requirements. 

 
 B. Boxes for wall and ceiling outlets shall finish flush and straight.  Wall outlets in exposed concrete 

block, masonry, and tile walls shall be installed with extra deep square corner boxes or with standard 
boxes and square cornered tile wall covers so that conduit offsets are not required.  Openings in 
concrete blocks or masonry walls shall be saw cut with an opening tolerance of 1/8" on all sides, the 
opening shall have bottom of box at nearest masonry joint to dimension indicated.  For other wall 
finishes, boxes shall be installed with plaster or device type covers as required.  No outlets shall be 
installed back-to-back.  Where outlets occur in stud walls back to back on opposite sides, they shall 
be isolated by a stud between them. 

 
 C. Floor Boxes (at grade) shall be four-compartment cast iron combination box equal to Wiremold 

Catalog No. RFB4-CI-1, complete with two CIHT-D internal duplex receptacle brackets and two 
CILT-2AB communication brackets.  Provide brass-colored flanged activation kit (cover), UL listed 
for use on tile, terrazzo, carpet, and wood floors, equal to Wiremold Catalog No. S36BBTCBS. 

 
 D.  Floor Boxes (above grade) shall be poke-through type, UL listed as suitable for use on tile and 

terazzo floor applications, equal to Wiremold RC3ATCAB, complete with a 20A prewired duplex 
receptacle. 

 
 E. Multi-Outlet Assemblies (Horizontal Mounting) shall be electrically pre-wired steel raceways with 

receptacles mounted 24' on center, equal to Wiremold Catalog No. V4000HR1024, equipped with 
two-circuit power wiring, and ready to accommodate Pass & Seymour activation inserts. 

 
 F.  Multi-Outlet Assemblies (Vertical Mounting) shall be electrically pre-wired steel raceways  with 

receptacles mounted 24" on center, equal to Wiremold Catalog No. V4000TD8, equipped with two-
circuit power wiring, and ready to accommodate Pass & Seymour activation inserts. 

 
2.12 WIRING DEVICES 
 

A. Colors:  Wiring device and wall plate colors shall be selected by Architect for individual rooms from 
one of the following colors (unless another color is noted): Almond, black, brown, white, gray, 
ivory, light almond, or stainless steel. 

 
B. Receptacles: Duplex receptacles shall be specification grade, 20 amps,125 volts with grounding 

terminal.  
 
C. Switches: Switches shall be specification grade, 20 amps, 120/277 volts A-C only, single pole, three-

way or four-way as shown, single throw with screw terminals arranged for side wiring. 
 
D. Device Plates: Shall be of the constructed of polycarbonate. 
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E. Ground Fault Receptacles: Furnish and install receptacles with ground fault circuit interrupters as 

indicated on plans. Receptacles shall be NEMA 5-20R configuration with 120V ac 20 amperes 
circuit rating.  All receptacles shall be such depth as to permit mounting in outlet boxes 1 1/2" or 
greater in depth without the use of spacers.  Units shall have line and load terminals such that 
connection to load terminals will provide ground fault protection for other receptacles.  All 
receptacles shall accept standard duplex wall plates.  All receptacles shall be noise suppressed and 
shall be UL listed.   

 
F. Isolated Ground (IG) Receptacles: Furnish and install specification grade type IG receptacles, orange 

in color.  Plates for these devices shall also be stainless steel, compatible with the receptacle type. 
 
G. Automated Lighting Controls:  Where indicated on the drawings, provide occupancy sensors, time 

switches, control relays and wiring for automatic control of lighting fixtures.  Controls shall be as 
manufactured by Watt-Stopper, Crestron, Lutron, nLight, Sensorswitch, Philips, or Leviton. 

 
2.13 THERMOSTATS 
 

A. Thermostats for HVAC equipment shall be provided as part of that equipment, connected up by the 
electrical subcontractor, and be tested by the HVAC subcontractor. Coordinate with HVAC 
subcontractor for wiring requirements. 

 
2.14 LIGHTING FIXTURES 
 

A. Provide wired, cleaned, and with lamps specified, all fixtures designated on drawings.  Contractor 
shall verify the ceiling construction for correct trim and support arrangement of lighting fixtures; 
corrosion resistant plaster frames are required in plaster ceilings.  Shop drawing submittals shall 
consist of properly identified copies of manufacturer's catalog pages showing all features and 
accessories specified. 

 
B. Secure mounting and support of all lighting fixtures shall be accomplished under this section of 

these specifications. Lighting fixtures shall be installed plumb, square, and level with the ceiling, 
wall, and in alignment with adjacent lighting fixtures. Mounting heights indicated shall be to the 
bottom of the fixture for ceiling-mounted fixtures and to center of fixture for wall-mounted fixtures. 
Lay-in troffer fixtures shall be supported with a minimum of 4 ceiling support wires per fixture and 
not more than 6 inches from each corner of the fixture. For fixtures smaller in size than the ceiling 
grid, provide a minimum of four wires per fixture. Do not support fixtures by ceiling acoustical 
panels. All concealed fixture mounting accessories shall be securely tied to structure. Flexible 
connections to fixtures shall not exceed 6 feet in length. Fixtures shall be solidly grounded to 
raceway system. 

 
C. In areas where the reflected ceiling plan is shown, all work shall be in conformance with this plan.  

If the ceiling grid is installed other than shown on the electrical plan, it shall be the responsibility of 
the installer of the lighting fixtures to call this fact immediately to the attention of the Architect and 
Contractor, and work shall not proceed until Architect's decision in the matter is obtained. 
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D.  Fluorescent ballasts shall be electronic type, class A noise rating, class P safety standards, high 
power factor greater than .98, programmed start, auto restart, 10% total harmonic distortion or less, 
42 kHz – 54 kHz hertz ballast frequency, .85 or greater ballast factor, less than 1.7 lamp current crest 
factor, meeting the requirements of ANSI/IEE C62.41 & C82.11, FCC Part 18 (RFI & EMI), CBM, 
UL, Public Law No. 100-357, and NAECA.  All ballasts shall include internal fusing. Ballast shall 
be compatible for use with energy saving lamps.  For outdoor applications ballast shall be rated for 
zero degrees Fahrenheit starting temperature. 

 
E.  High Intensity Discharge (HID) lamp ballasts shall be high power factor type greater than .98, 

protected by in-line fuse, UL 1029, UL class P, ANSI C82.4, 15% total harmonic distortion or less, 
100 kHz – 200 kHz ballast frequency, end-of-life detection and shutdown.  Ballasts in fixtures for 
interior spaces shall be encapsulated in a Class H potting compound to provide a Class A noise 
rating.  Ballasts in fixtures installed outdoors shall be weatherproof. Provide 0 degrees Fahrenheit 
starting temperature for HID below 250W. Provide -20 degrees Fahrenheit starting for HID 250W 
and above. 

 
F. LED drivers shall be highly efficient, class A noise rating, 0.9 or greater power factor, power 

supplies rated for the wattage requirements of the fixture. THD at full load shall be <10% at 120v 
and <20% at 277v. <3% line regulation, <1W stand-by power. LED power up time to be <1 sec. 
Load regulation <5%. Provide over voltage protection, non-latching output short circuit protection, 
current reduction LED load temperature protection. Ambient operating temperature range -30 
degrees Celsius to 50 degrees Celsius at 85% non-condensing relative humidity. Driver shall meet 
ANSI C62.41 Cat.A 2.5kv transient protection. Power supply shall be field programmable with 1mA 
resolution. Programmer shall not require the power supply to be powered up or connected to AC line 
voltage while programming. Provide integrated configurable LED thermal protection. Drivers shall 
be universal voltage input. Power supply shall be UL Class 2. LED dimming drivers shall provide 
continuous flicker-free dimming from 100%-1%. 

 
G. All lamps shall be the product of one manufacturer and shall be as manufactured by General Electric 

Osram/Sylvania, or Phillips. HPS lamps shall comply with the current published ANSI standards. 
 

2.15 PRODUCT DELIVERY, STORAGE AND HANDLING 
 

A. Protections:  Take necessary precautions to protect all material, equipment, apparatus, and work 
from damage.  Failure to do so to the satisfaction of the Architect will be sufficient cause for the 
rejection of the material, equipment, or work in question.  Contractor is responsible for the safety 
and good condition of the materials installed until final acceptance by the Owner. 
 

B. Cleaning:  Conduit openings shall be capped or plugged during installation.  Fixtures and equipment 
shall be tightly covered and protected against dirt, moisture, chemical, and mechanical injury.  At the 
completion of the work, the fixtures, material and equipment shall be thoroughly cleaned and 
delivered in condition satisfactory to the Architect. 
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PART 3 - EXECUTION 
 
3.01  EXCAVATION, TRENCHING AND BACKFILLING 
 

A. Trenches for all underground conduits shall be excavated to the required depth.  The bottom of 
trenches shall be tamped hard.  Before backfilling the excavation shall be cleaned of trash and 
debris.  Backfill shall consist of excavation or borrow of sand, gravel, or other approved material 
free of trash, lumber, sawdust or other debris.  Backfill shall be placed in 9” thick moistured and 
hand or machine tamped layers.  Backfill shall be brought to suitable elevation above ground to 
provide for anticipated settlement and shrinkage.  All paving broken up shall be repaired and 
returned to the original condition. 

 
3.02  PAINTING 
 

A. Contractor shall touch-up or refinish all items of electrical equipment furnished with a factory finish 
coat of paint and which may have been damaged regardless of cause.   

 
3.03  TESTING AND BALANCING 
 

A. Balance all single-phase loads connected to all panelboards to ensure an approximate equal division 
on these loads on main power supply serving building.  All tests shall be made in accordance with 
the latest standards of the IEEE and the NEC.  The installation shall be tested for performance, 
grounds and insulation resistance.  “Megger” type instruments shall be used.  Contractor shall 
perform circuit continuity and operational tests on all equipment furnished or connected by 
Contractor.  The tests shall be made prior to final inspection.  The Contractor shall provide all testing 
equipment and all costs shall be borne by him.  Written reports shall be made of all tests.  These 
reports shall be turned over to the Architect at time of final inspection.  All faults shall be corrected 
immediately.   

 
3.04 CLEANING UP 
 

A. The Contractor shall remove all oil, grease, or other stains resulting from his work performed in the 
building or the exterior thereof. 

 
 
 
END OF SECTION 16100 
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Mr. Danny Grundhoefer 
Quina Grundhoefer Architects 
400 West Romana Street 
Pensacola, Florida 32502 
     
Subject:  Geotechnical Engineering Report 
  ST. MARY CATHOLIC SCHOOL EXPANSION 
    Fort Walton Beach, Okaloosa County, Florida 
    GCGI Project Number GCGI25-019 
 
Dear Mr. Grundhoefer: 
 
Gulf Coast Engineering Inc. (GCGI) has completed Scope of Services authorized for the proposed 
expansion to the St. Mary’s school campus in Fort Walton Beach, Florida.  Our work on this project 
was as described in our Proposal Number 2025-026, dated December 25th, 2025. The primary 
objectives of this work were to perform a geotechnical exploration within the proposed structure and 
Stormwater Management System (SMS) basin areas, and to assess these findings as they relate to 
geotechnical aspects of the planned site development. The authorized geotechnical engineering 
services included a site reconnaissance, soil test borings and sampling, engineering evaluation of the 
field and laboratory data, and the preparation of this report. 
 
GCGI appreciates being a part of the Design Team for this project. If you have any questions, or if 
we may be of further assistance, please do not hesitate to contact us. 
 
Sincerely, 
Gulf Coast Engineering, Inc. 
 
           
 
 

 
 
 
 
 
 
 
 
 
William L. Lawrence, P.E. 
President 
Florida P.E. No. 60147 

Digitally 
signed by 
William L 
Lawrence 
Date: 
2026.01.26 
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1.0 SUMMARY OF FINDINGS 
 

Based on the boring results, the encountered subsurface conditions present beneath the proposed 
structure footprint appear to be adaptable for supporting the proposed structure while maintaining 
tolerable settlements (typically, 1 inch of total settlement, with half that being differential).  The 
existing retention basin should be re-designed as a wet-dry hybrid given the presence of very low 
permeability sandy peat above groundwater.  The table provided below summarizes the conclusions 
provided in the subsequent sections of this report. 
 

SUMMARY TABLE 
SITE PREPARATION  

Recommended Compaction of Exposed 
Subgrade (post-stripping) 

98% of Modified Proctor (ASTM D-1557),  
via non-vibratory methods 

Additional Site Preparation Considerations  
and/or Concerns 

All compaction efforts for this project should be 
accomplished via non-vibratory methods, given 
the presence of abutting structures. 

BUILDING FOUNDATION DESIGN OPTIONS 
Allowable Design Soil Bearing Pressure Allowable design soil bearing pressure following 

successful compaction of the planned wall footing 
system as recommended herein = 1,500 psf. 

STORMWATER MANAGEMENT SYSTEM 
Wet-Dry Hybrid or Wet Pond 
SMS Design Considerations 

Avg. Depth to Stabilized GW Table = 3½ feet 
Est. Depth to SHGW Table = 2 feet 
Est. Depth to SLHW Table = 5 feet 

 
2.0 PROJECT INFORMATION 

 
Our understanding of this project is based on discussions with the Client and the Design Team, 
review of the provided site plan, a site reconnaissance during boring layout, and our experience with 
similar projects in the greater Fort Walton Beach, Florida area.  
 
2.1 PROJECT SITE 
 

At the time of our field exploration, the proposed structure footprint within the existing 
school campus was observed to be a grassed courtyard. The existing retention basin was 
located in the extreme northwestern corner of the overall campus, and the dry pond bottom 
was observed to be vegetated with short grasses. 
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2.2 PROPOSED DEVELOPMENT 
 
GCGI understands that a new single-story slab-on-grade structure is planned as part of the 
school campus expansion, preferably to be supported by a perimeter wall foundation system. 
A re-design of an existing stormwater retention pond is also planned to treat and dispose of 
stormwater attributed to the planned property improvements. 
 
Structural details and loadings were provided by the Design Team. We understand that a 
±12-inch-wide perimeter wall footing is planned for this structure, with a maximum loading 
that will not exceed 1 kip per lineal foot. 

 
Site Grading 
 
Based on our discussions with the Design Team, we understand that achieving the desired 
finished floor elevation for this structure will require not more than 1 foot of fill above 
current site grade elevations. The re-designed retention basin is anticipated to remain on 
the order of 2 feet to 3 feet in depth. 

 

3.0 SUBSURFACE EXPLORATION 
  

3.1 FIELD EXPLORATION 
 

Our field exploration was conducted between January 12th and January 13th, 2026, and 
included performing: 
 
 Three 25-foot-deep Standard Penetration Test (SPT) borings (referenced as Borings B-

1, B-2 and B-3 in the attached Appendix) within the proposed building footprint.  
 Two 4½-foot-deep auger borings (R-1 and R-2) within the proposed SMS basin. 

 
The boring locations were staked in the field by GCGI, and ground surface elevations were 
not obtained for the boring locations.  
 
The Boring Logs in Appendix B present the soil conditions encountered in the borings.  
These records represent our interpretation of the subsurface conditions based on visual 
examination of the recovered soil samples and generally accepted geotechnical engineering 
practices.  The depth designations represent approximate boundaries between various 
subsurface strata, and actual transitions between the encountered strata will be gradual and 
could be variable with respect to depth. 
 
The groundwater levels reported on the Boring Logs represent measurements made at the 
completion of each test boring, following a suitable stabilization period.  The test borings were 
subsequently backfilled with soil cuttings from the drilling process for safety concerns. 
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 SPT Borings 
 

The structure borings were performed using the guidelines of ASTM Designation D-1586, 
"Penetration Test and Split-Barrel Sampling of Soils". A mud rotary drilling process was 
used to advance the borings once groundwater was encountered.  At regular intervals, soil 
samples were obtained with a standard 1.4-inch I.D., 2.0-inch O.D., split-tube sampler.  The 
sampler was first seated six inches and then driven an additional foot with blows of a 140-
pound hammer falling 30 inches.  The number of hammer blows required to drive the sampler 
the final foot is designated the "Penetration Resistance".  
  
Auger Borings 
 
The borings were performed using the guidelines of ASTM Designation D-1452.  A 
mechanically advanced 4-inch diameter auger was utilized, with disturbed samples 
acquired within each stratum break for the full depth of each boring. Representative 
portions of the encountered soil strata, obtained from the auger bucket, were placed in 
sealed containers and transported to our laboratory for further evaluation and potential 
laboratory testing.   

 
3.2 LABORATORY TESTING 

 
Following completion of the field work, soil samples obtained in the field were returned to 
our office for classification of the subsurface materials relative to the Unified Soil 
Classification System (USCS). Additional laboratory testing was not performed. The soil 
samples will be discarded 30 days following the submittal of this report, unless you request 
otherwise. 

 
3.3 SUBSURFACE CONDITIONS 

 
The following paragraph provides a generalized description of the subsurface profiles and 
soil conditions encountered in the borings conducted during this study. The Boring Logs 
provided in the Appendix should be reviewed to provide detailed descriptions of the 
conditions encountered at each boring location. Conditions may vary at other locations. The 
structural borings encountered different soil conditions relative to the SMS borings, and 
therefore they are discussed separately below. 
 
The structural borings (B-1, B-2 and B-3) generally encountered loose to medium dense 
slightly silty sand fill (USCS classification of SP/SM) to a depth of about 1½ feet below 
existing grade (BEG) underlain by very loose to dense sands (SP) with varying degrees of 
organic stain to the maximum depth explored of roughly 25 feet BEG.  We note that the 
upper 1½ feet of fill material noted above at the Boring B-1 location contained buried debris 
(observed to include pieces of brick, asphalt and concrete), and Boring B-2 encountered a 
buried pavement section consisting of asphalt over a thin sand/clay base material just beneath 
this fill zone. 
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Beneath approximately 3 inches of topsoil, the SMS borings (R-1 and R-2) generally 
encountered slightly silty sand (SP/SM) to depths of about 1 foot to 1½ feet BEG underlain 
by sandy peat (PT) to roughly 4½ feet BEG, where the boreholes collapsed due to 
groundwater intrusion. 
 
Groundwater Conditions 
 
Groundwater in the Gulf Coastal Plain typically occurs as an unconfined aquifer condition. 
Recharge is provided by the infiltration of rainfall and surface water through the soil 
overburden. More permeable zones in the soil matrix can affect groundwater conditions. The 
groundwater table is expected to be a subdued replica of the original surface topography. 
Groundwater levels vary with changes in season and rainfall, construction activity, surface 
water runoff and other site-specific factors.  Groundwater levels in the Okaloosa County area 
are typically lowest in the late fall to winter and highest in the early spring to mid-summer 
with annual groundwater fluctuations by seasonal rainfall; consequently, the water table may 
vary at times. 
 
A stabilized groundwater table was encountered in the test borings at depths varying between 
about 3½ feet to 5 feet BEG during our field exploration, which occurred during a period of 
relatively normal seasonal rainfall.  
 
Based on comparisons of current annual monthly rainfall data to historical rainfall data 
extending back 50+ years in time, we estimate that the normal permanent seasonal high 
groundwater (SHGW) and seasonal low groundwater (SLGW) tables for this site will occur 
within about 1½ feet above and below the measured depths to groundwater at the boring 
locations at the time of drilling, during the wet season. 
 

4.0 RECOMMENDATIONS 
 

4.1 SITE PREPARATION 
 
Based on our discussions with the Design Team, we understand that achieving the desired 
finish floor elevation for this structure will require not more than 1 foot of fill above current 
site grade elevations.   
 
Prior to proceeding with construction, all topsoil and vegetation, trees and/or associated root 
systems, existing structures and substructures scheduled for demolition as part of this project, 
and any other deleterious non-soil materials found to be present should be stripped from the 
proposed structure and expanded retention basin footprints. Clean topsoil may be stockpiled 
and subsequently re-used in landscaped areas. Debris-laden materials should be excavated, 
transported, and disposed of off-site in accordance with appropriate solid waste rules and 
regulations.  All existing utility locations should be reviewed to assess their impact on the 
proposed construction and relocated/grouted in-place as appropriate. 
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The soils exposed at the stripped grade elevation should be compacted via non-vibratory 
methods (due to the presence of abutting structures on this property) to a minimum soil 
density of at least 98 percent of the maximum dry density as determined by the Modified 
Proctor test method (ASTM D-1557).  Any observed zones of soft, weak, or excessively wet 
fill or in-situ soils present at the time of construction should be undercut and replaced with 
structural fill or stabilized in-place by scarifying and re-densifying.   
 
A geotechnical engineer should carefully evaluate all subgrades prior to building foundation 
construction to confirm compliance with this report; evaluate geotechnical sections of the 
plans and specifications for the overall project; and provide any additional recommendations 
that may be required based on the observed conditions of the site.    
 
Groundwater Control 

 
As noted above, a stabilized groundwater table was encountered in the test borings at depths 
of about 3½ feet to 5 feet BEG during our field exploration. Based on our understanding of 
the proposed construction and assumed maximum fill heights of up to 1 foot above current 
grades within the proposed structure footprint, we do not anticipate that significant 
groundwater control issues will develop during mass grading and foundation construction.  
 
We note that groundwater levels are subject to seasonal, climatic, and other variations and 
may be different at other times and locations.  
 

4.2 FILL PLACEMENT 
 
Fill Suitability 
 
Fill materials should be relatively clean sands with less than 12 percent fines (material 
passing the No. 200 sieve, SP and SP/SM soils), and free of non-soil materials and rock 
fragments larger than 3 inches in diameter.  Soils with fines contents between 13 and 25 
percent (generally, SM and SM/SC soils) may also be used as fill soils for this project, but 
we note that strict moisture control would be required at the time of placement for these 
moisture-sensitive soils.  
 
Based on the boring results as well as limited laboratory soil testing, the native near-surface 
slightly silty sand (SP/SM) soils encountered above groundwater in the test borings appear 
to be suitable for re-use as structural fill and backfill materials, provided any embedded 
debris is removed prior to placement.   
 
Prior to construction, bulk samples of all proposed fill materials (both imported and native 
to the project site) should be laboratory tested to confirm their suitability.  Organic and/or 
debris-laden materials are not suitable for re-use as structural fill. Topsoil, mulch, and 
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similar organic materials can be wasted in architectural areas.  Debris-laden materials 
should be excavated, transported, and disposed of off-site in accordance with appropriate 
solid waste rules and regulations, or the debris may be screened out. 
 
Soil Compaction 
 
Fill soils should be placed in thin, horizontal loose lifts (maximum 12-inch) and compacted 
via non-vibratory methods to a minimum soil density of at least 98 percent of the Modified 
Proctor maximum dry density (ASTM D-1557), and subsequent footing excavations 
should also be compacted to at least 98 percent.   
  
Soil moisture content should be maintained within 3 percent of the optimum moisture 
content.  We recommend that the grading contractor have equipment on site during 
earthwork for both drying and wetting fill soils.   
 
Field tests, using thin-wall tube, nuclear or sand cone testing methods (ASTM D-2937, D-
6938, or D-1556 respectively) should be performed by an approved materials testing 
company.  One compaction test per 2,500 square feet of building footprint should be 
specified at the stripped grade elevation and in each lift of fill. 

 
4.3 BUILDING FOUNDATION 

 
General 
 
GCGI understands that a new single-story slab-on-grade structure is planned as part of the 
planned school campus expansion, preferably to be supported by a perimeter wall foundation 
system. Structural details and loadings were provided by the Design Team. We understand 
that a ±12-inch-wide perimeter wall footing is planned for this structure, with a maximum 
loading that will not exceed 1 kip per lineal foot. If these design assumptions are found to 
be incorrect or are revised, GCGI should be contacted immediately so that additional 
analyses can be performed to determine if the recommendations presented herein will need 
to be modified. 
 
Based on the boring results, the encountered subsurface conditions present beneath the 
proposed structure footprint appear to be adaptable for supporting the proposed structure 
while maintaining tolerable settlements (typically, 1 inch of total settlement, with half that 
being differential).   
 
Shallow Foundation System 
 
Design: After the recommended site and subgrade preparation and fill placement has been 
completed, it is our opinion that the desired shallow foundation system can be used to 
support the proposed structure. A shallow foundation system bearing on densified existing 
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soils and/or compacted structural fill, as recommended in this report, may be designed 
employing a maximum allowable soil bearing pressure of 1,500 pounds per square foot 
(psf).  
 
We recommend a value of 0.35 can be employed as the coefficient of friction (sliding 
resistance) between foundations and the underlying residual or fill soils. Footings should 
be a minimum of 12 inches in width for ease of construction and to reduce the possibility 
of localized shear failures.  Isolated exterior and interior footing bottoms should be 
established at least 16 inches below finished surrounding exterior grades. 
 

4.4 STORMWATER MANAGEMENT SYSTEM 
 

Based on conversations with the Design Team, we understand that the project will include 
re-designing an existing stormwater retention basin to treat and dispose of stormwater 
runoff associated with the planned property improvements. We anticipate that the 
expanded basin will remain on the order of 2 feet to 3 feet in depth, relative to existing site 
grades. Based on the results of the SMS test borings, the subsurface conditions encountered 
beneath the desired SMS basin appear to poorly suited for employing a conventional 
shallow dry pond concept due to the presence of very low permeability sandy peat above 
groundwater.  The expanded retention basin should be re-designed as a wet-dry hybrid or 
possibly a wet pond, using the groundwater level estimates provided below. 

 

 
The provided seasonal high groundwater level estimate provided in the tables above is 
based on our experience with projects in this locale; the soil strata encountered in our 
borings; the groundwater levels measured at the site; and the published information by the 
“Web Soil Survey” National database, NRCS division of the United States Department of 
Agriculture (USDA). 
 

 
 
 
 
 
 

Table 1 - SMS Soil Design Parameters, Wet or Wet-Dry Hybrid Detention Basin 

Corresponding Soil Boring Test Locations R-1 and R-2 

Measured Average Depth to Stabilized GW table, BEG 3½ feet 

Estimated Depth to Normal Permanent SHGW table, BEG 2 feet 

Estimated Depth to Normal Permanent SLGW table, BEG 5 feet 
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5.0 LIMITATIONS 
 
The findings, conclusions and recommendations presented in this report represent our professional 
opinions concerning subsurface conditions at the site. The opinions presented are relative to the 
date of our site work and should not be relied on to represent conditions at significantly later dates 
or at locations not explored. The opinions included herein are based on information provided to 
us, the data obtained at specific locations during the study and our experience. If additional 
information becomes available that might impact our geotechnical opinions, it will be necessary 
for GCGI to review the information, reassess the potential concerns, and re-evaluate our 
conclusions and recommendations. 
 
Regardless of the thoroughness of a geotechnical exploration, there is the possibility that 
conditions between test locations will differ from those encountered at specific test locations, that 
conditions are not as anticipated by the designers and/or the contractors, or that either natural 
events or the construction process have altered the subsurface conditions. These variations are an 
inherent risk associated with subsurface conditions in this region and the approximate methods 
used to obtain the data. These variations may not be apparent until construction.  
 
This report is intended for the sole use of Quina Grundhoefer Architects for the above noted 
project. The scope of work performed during this study may not satisfy other user’s requirements.  
Use of this report or the findings, conclusions or recommendations by others will be at the sole risk 
of the user. GCGI is not responsible or liable for the interpretation by others of the data in this report, 
nor their conclusions, recommendations or opinions. Our professional services have been 
performed, our findings obtained, our conclusions derived and our recommendations prepared in 
accordance with generally accepted geotechnical engineering principles and practices in the State 
of Florida.  This warranty is in lieu of all other statements or warranties, either expressed or 
implied. 



AAPPENDIX 



N
LEGEND BORING LOCATION PLAN - NOT TO SCALE

R-x = SMS Auger Borings (4.5 ft.) Project: St. Mary Catholic School Expansion
B-x = Structure SPT Borings (25 ft.) Date Drawn: 1/26/2026

Drawn By: WLL
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Geotechnical-Engineering Report
Important Information about This

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes. 

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.

The Geoprofessional Business Association (GBA) 
has prepared this advisory to help you – assumedly 
a client representative – interpret and apply this 
geotechnical-engineering report as effectively as 

exposure to problems associated with subsurface 
conditions at project sites and development of 
them that, for decades, have been a principal cause 
of construction delays, cost overruns, claims, 
and disputes. If you have questions or want more 
information about any of the issues discussed herein, 
contact your GBA-member geotechnical engineer. 
Active engagement in GBA exposes geotechnical 
engineers to a wide array of risk-confrontation 

everyone involved with a construction project.

Understand the Geotechnical-Engineering Services 
Provided for this Report
Geotechnical-engineering services typically include the planning, 
collection, interpretation, and analysis of exploratory data from 
widely spaced borings and/or test pits. Field data are combined 
with results from laboratory tests of soil and rock samples obtained 
from field exploration (if applicable), observations made during site 
reconnaissance, and historical information to form one or more models 
of the expected subsurface conditions beneath the site. Local geology 
and alterations of the site surface and subsurface by previous and 
proposed construction are also important considerations. Geotechnical 
engineers apply their engineering training, experience, and judgment 
to adapt the requirements of the prospective project to the subsurface 
model(s).  Estimates are made of the subsurface conditions that 
will likely be exposed during construction as well as the expected 
performance of foundations and other structures being planned and/or 
affected by construction activities.

The culmination of these geotechnical-engineering services is typically a 
geotechnical-engineering report providing the data obtained, a discussion 
of the subsurface model(s), the engineering and geologic engineering 
assessments and analyses made, and the recommendations developed 
to satisfy the given requirements of the project. These reports may be 
titled investigations, explorations, studies, assessments, or evaluations. 
Regardless of the title used, the geotechnical-engineering report is an  
engineering interpretation of the subsurface conditions within the context 
of the project and does not represent a close examination, systematic 
inquiry, or thorough investigation of all site and subsurface conditions.

Geotechnical-Engineering Services are Performed

Geotechnical engineers structure their services to meet the specific 
needs, goals, and risk management preferences of their clients. A 
geotechnical-engineering study conducted for a given civil engineer 

will not likely meet the needs of a civil-works constructor or even a 
different civil engineer. Because each geotechnical-engineering study 
is unique, each geotechnical-engineering report is unique, prepared 
solely for the client.

Likewise, geotechnical-engineering services are performed for a specific 
project and purpose. For example, it is unlikely that a geotechnical-
engineering study for a refrigerated warehouse will be the same as 
one prepared for a parking garage; and a few borings drilled during 
a preliminary study to evaluate site feasibility will not be adequate to 
develop geotechnical design recommendations for the project.

Do not rely on this report if your geotechnical engineer prepared it: 
• for a different client;
• for a different project or purpose;
• for a different site (that may or may not include all or a portion of 

the original site); or
• before important events occurred at the site or adjacent to it; 

e.g., man-made events like construction or environmental 
remediation, or natural events like floods, droughts, earthquakes, 
or groundwater fluctuations.

 
Note, too, the reliability of a geotechnical-engineering report can 
be affected by the passage of time, because of factors like changed 
subsurface conditions; new or modified codes, standards, or 
regulations; or new techniques or tools. If you are the least bit uncertain 
about the continued reliability of this report, contact your geotechnical 
engineer before applying the recommendations in it. A minor amount 
of additional testing or analysis after the passage of time – if any is 
required at all – could prevent major problems.

Read this Report in Full
Costly problems have occurred because those relying on a geotechnical-
engineering report did not read the report in its entirety. Do not rely on 
an executive summary. Do not read selective elements only. Read and 
refer to the report in full.

You Need to Inform Your Geotechnical Engineer 
About Change
Your geotechnical engineer considered unique, project-specific factors 
when developing the scope of study behind this report and developing 
the confirmation-dependent recommendations the report conveys. 
Typical changes that could erode the reliability of this report include 
those that affect:

• the site’s size or shape;
• the elevation, configuration, location, orientation,  

function or weight of the proposed structure and  
the desired performance criteria;

• the composition of the design team; or 
• project ownership.

As a general rule, always inform your geotechnical engineer of project 
or site changes – even minor ones – and request an assessment of their 
impact. The geotechnical engineer who prepared this report cannot accept 



responsibility or liability for problems that arise because the geotechnical 
engineer was not informed about developments the engineer otherwise 
would have considered.

Most of the “Findings” Related in This Report 
Are Professional Opinions
Before construction begins, geotechnical engineers explore a site’s 
subsurface using various sampling and testing procedures. Geotechnical 
engineers can observe actual subsurface conditions only at those specific 
locations where sampling and testing is performed. The data derived from 
that sampling and testing were reviewed by your geotechnical engineer, 
who then applied professional judgement to form opinions about 
subsurface conditions throughout the site. Actual sitewide-subsurface 
conditions may differ – maybe significantly – from those indicated in 
this report. Confront that risk by retaining your geotechnical engineer 
to serve on the design team through project completion to obtain 
informed guidance quickly, whenever needed.

This Report’s Recommendations Are 

The recommendations included in this report – including any options or 
alternatives – are confirmation-dependent. In other words, they are not 
final, because the geotechnical engineer who developed them relied heavily 
on judgement and opinion to do so. Your geotechnical engineer can finalize 
the recommendations only after observing actual subsurface conditions 
exposed during construction. If through observation your geotechnical 
engineer confirms that the conditions assumed to exist actually do exist, 
the recommendations can be relied upon, assuming no other changes have 
occurred. The geotechnical engineer who prepared this report cannot assume 
responsibility or liability for confirmation-dependent recommendations if you 
fail to retain that engineer to perform construction observation.

This Report Could Be Misinterpreted
Other design professionals’ misinterpretation of geotechnical-
engineering reports has resulted in costly problems. Confront that risk 
by having your geotechnical engineer serve as a continuing member of 
the design team, to: 

• confer with other design-team members;
• help develop specifications;
• review pertinent elements of other design professionals’ plans and 

specifications; and
• be available whenever geotechnical-engineering guidance is needed.

You should also confront the risk of constructors misinterpreting this 
report. Do so by retaining your geotechnical engineer to participate in 
prebid and preconstruction conferences and to perform construction-
phase observations. 

Give Constructors a Complete Report and Guidance
Some owners and design professionals mistakenly believe they can shift 
unanticipated-subsurface-conditions liability to constructors by limiting 
the information they provide for bid preparation. To help prevent 
the costly, contentious problems this practice has caused, include the 
complete geotechnical-engineering report, along with any attachments 
or appendices, with your contract documents, but be certain to note 

conspicuously that you’ve included the material for information purposes 
only. To avoid misunderstanding, you may also want to note that 
“informational purposes” means constructors have no right to rely on 
the interpretations, opinions, conclusions, or recommendations in the 
report. Be certain that constructors know they may learn about specific 
project requirements, including options selected from the report, only 
from the design drawings and specifications. Remind constructors 
that they may perform their own studies if they want to, and be sure to 
allow enough time to permit them to do so. Only then might you be in 
a position to give constructors the information available to you, while 
requiring them to at least share some of the financial responsibilities 
stemming from unanticipated conditions. Conducting prebid and 
preconstruction conferences can also be valuable in this respect.

Read Responsibility Provisions Closely
Some client representatives, design professionals, and constructors do 
not realize that geotechnical engineering is far less exact than other 
engineering disciplines. This happens in part because soil and rock on 
project sites are typically heterogeneous and not manufactured materials 
with well-defined engineering properties like steel and concrete. That 
lack of understanding has nurtured unrealistic expectations that have 
resulted in disappointments, delays, cost overruns, claims, and disputes. 
To confront that risk, geotechnical engineers commonly include 
explanatory provisions in their reports. Sometimes labeled “limitations,” 
many of these provisions indicate where geotechnical engineers’ 
responsibilities begin and end, to help others recognize their own 
responsibilities and risks. Read these provisions closely. Ask questions. 
Your geotechnical engineer should respond fully and frankly.

Geoenvironmental Concerns Are Not Covered
The personnel, equipment, and techniques used to perform an 
environmental study – e.g., a “phase-one” or “phase-two” environmental 
site assessment – differ significantly from those used to perform a 
geotechnical-engineering study. For that reason, a geotechnical-engineering 
report does not usually provide environmental findings, conclusions, or 
recommendations; e.g., about the likelihood of encountering underground 
storage tanks or regulated contaminants. Unanticipated subsurface 
environmental problems have led to project failures. If you have not 
obtained your own environmental information about the project site, 
ask your geotechnical consultant for a recommendation on how to find 
environmental risk-management guidance.

While your geotechnical engineer may have addressed groundwater, 
water infiltration, or similar issues in this report, the engineer’s 
services were not designed, conducted, or intended to prevent 
migration of moisture – including water vapor – from the soil 
through building slabs and walls and into the building interior, where 
it can cause mold growth and material-performance deficiencies. 
Accordingly, proper implementation of the geotechnical engineer’s 
recommendations will not of itself be sufficient to prevent 
moisture infiltration. Confront the risk of moisture infiltration by 
including building-envelope or mold specialists on the design team. 
Geotechnical engineers are not building-envelope or mold specialists.

Copyright 2019 by Geoprofessional Business Association (GBA). Duplication, reproduction, or copying of this document, in whole or in part, by any means whatsoever, is strictly 
prohibited, except with GBA’s specific written permission. Excerpting, quoting, or otherwise extracting wording from this document is permitted only with the express written permission of 
GBA, and only for purposes of scholarly research or book review. Only members of GBA may use this document or its wording as a complement to or as an element of a report of any kind. 

Any other firm, individual, or other entity that so uses this document without being a GBA member could be committing negligent or intentional (fraudulent) misrepresentation.

Telephone: 301/565-2733
e-mail: info@geoprofessional.org www.geoprofessional.org
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	01331 - Weather Table
	PART 1 -  GENERAL
	1.1 INFORMATION AND DATA
	A. Information and data furnished or referred to in the weather table is furnished for the Contractor’s information.

	1.2 CONTRACT TIME LIMITS
	A. The contract time limits include weather conditions that are shown in the table listed herein.

	1.3 TIME EXTENSIONS FOR UNUSUALLY SEVERE WEATHER
	This provision specifies the procedure for the determination of time extensions for unusually severe weather affecting exterior work in accordance with the Contract.  The following listing defines the monthly anticipated adverse weather for the contra...

	1.4 TIME EXTENSIONS
	A. Time extensions for weather may be granted for adverse weather in excess of normal that impact ongoing activities on the site that have an effect on activities that must be completed in a required sequence for completion of project within the speci...
	B. Any request for a time extension for weather must include:
	1. Weather data from National Weather Services.
	2. Daily report showing the impact on ongoing activities.
	3. Relation of those activities to completion of the project.

	C. Request for time extensions as indicated above must be made within 30 days of the period of excessive weather.  No time extensions will be granted for weather if not requested within 30 days as indicated above.
	D. With each pay application, the Contractor shall provide a letter on the Contractor’s letterhead to the Architect indicating the number of weather days and of days impacted due to the weather.  If no weather days occurred, the contractor shall indic...



	01400 - Quality Control Services
	01500 - Temporary Facilities
	01631 - Product Substitutions
	01700 - Project Closeout
	01740 - Warranties and Bonds
	02000 - Sitework
	02282 - Termite Control
	02486 - PLANTING IRRIGATION
	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. Piping.
	2. Encasement for piping.
	3. Manual valves.
	4. Pressure-reducing valves.
	5. Automatic control valves.
	6. Automatic drain valves.
	7. Transition fittings.
	8. Miscellaneous piping specialties.
	9. Sprinklers.
	10. Quick couplers.
	11. Controllers.
	12. Boxes for automatic control valves.


	1.3 DEFINITIONS
	A. Circuit Piping: Downstream from control valves to sprinklers, specialties, and drain valves. Piping is under pressure during flow.
	B. Drain Piping: Downstream from circuit-piping drain valves. Piping is not under pressure.
	C. Main Piping: Downstream from point of connection to water distribution piping to, and including, control valves. Piping is under water-distribution-system pressure.
	D. Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for remote-control, signaling power-limited circuits.

	1.4 PERFORMANCE REQUIREMENTS
	A. Irrigation zone control shall be automatic operation with controller and automatic control valves.
	B. Location of Sprinklers and Specialties: Design location is approximate. Make minor adjustments necessary to avoid plantings and obstructions such as signs and light standards. Maintain 100 percent irrigation coverage of areas indicated.
	C. Minimum Working Pressures: The following are minimum pressure requirements for piping, valves, and specialties unless otherwise indicated:
	1. Point of Connection: 60 psi
	2. Irrigation Main Piping: 60 psi (1380 kPa).
	3. Circuit Piping: 50 psi (1035 kPa)].


	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated. Include rated capacities, operating characteristics, and furnished specialties and accessories.
	B. Wiring Diagrams: For power, signal, and control wiring.

	1.6 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For qualified Installer.
	B. Field quality-control reports.

	1.7 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For sprinklers, isolation valves, and automatic control valves,  to include in operation and maintenance manuals.
	B. Provide the following attic stock:
	1. Sprinkler heads: 3 for each type
	2. Electric control valves: 2
	3. Solenoids:  3


	1.8 QUALITY ASSURANCE
	A. Installer Qualifications: Company must have three years of experience installing systems of similar size and complexity.  Company must have qualified superintended on-site at all times who has minimum three years’ experience installing irrigation s...
	B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Store plastic piping protected from direct sunlight. Support to prevent sagging and bending.
	B. Contractor is responsible for storage and security of all materials stored on site.

	1.10 PROJECT CONDITIONS
	A. Interruption of Existing Water Service: Do not interrupt water service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water service according to requireme...
	1. Notify Owner no fewer than five days in advance of proposed interruption of water service.
	2. Do not proceed with interruption of water service without Owner's written permission.



	PART 2 -  PRODUCTS
	2.1 PIPES, TUBES, AND FITTINGS
	A. Comply with requirements in the piping schedule for applications of pipe, tube, and fitting materials, and for joining methods for specific services, service locations, and pipe sizes.
	B. PVC Pipe, Pressure Rated: ASTM D 2241, PVC 1120 compound, SDR 21 class 200.
	1. PVC Socket Fittings: ASTM D 2467, Schedule 80.
	2. PVC Socket Unions: Construction similar to MSS SP-107, except both headpiece and tailpiece shall be PVC with socket or threaded ends.


	2.2 PIPING JOINING MATERIALS
	A. Solvent Cements for Joining PVC Piping: ASTM D 2564. Include primer according to ASTM F 656.

	2.3 PRESSURE-REDUCING VALVES
	A. Water Regulators:
	1. As indicated on the drawings.

	B. Water Control Valves:
	1. As indicated on the drawings.


	2.4 AUTOMATIC CONTROL VALVES
	A. Plastic, Automatic Control Valves:
	1. As indicated on the drawings.
	2. Description: Molded-plastic body, normally closed, diaphragm type with manual-flow adjustment, and operated by 24-V ac solenoid.


	2.5 AUTOMATIC DRAIN VALVES
	A. Description: Spring-loaded-ball type of corrosion-resistant construction and designed to open for drainage if line pressure drops below 2-1/2 to 3 psig (17 to 20 kPa).

	2.6 TRANSITION FITTINGS
	A. General Requirements: Same size as, and with pressure rating at least equal to and with ends compatible with, piping to be joined.

	2.7 SPRINKLERS
	A. General Requirements: Designed for uniform coverage over entire spray area indicated at available water pressure.
	B. Plastic, Pop-up, Gear-Drive Rotary Sprinklers:
	C. As indicated on the drawings.  Plastic, Surface, Pop-up Spray Sprinklers:
	1. As indicated on the drawings.

	D. Plastic, Pop-up Spray Sprinklers:
	1. As indicated on the drawings.

	E. Plastic Flood Bubblers:
	1. As indicated on the drawings.


	2.8 CONTROLLERS
	A. Connect wiring to existing.

	2.9 BOXES FOR AUTOMATIC CONTROL VALVES
	A. Plastic Boxes:
	1. Description: Box and cover, with open bottom and openings for piping; designed for installing flush with grade.
	a. Size: As required for valves and service.
	b. Shape: As required for valves and service.
	c. Sidewall Material: PE.
	d. Cover Material: PE.
	1) Lettering: "VALVE BOX”





	PART 3 -  EXECUTION
	3.1 EARTHWORK
	A. Excavating, trenching, and backfilling are specified in Section 31 2000 "Earth Moving."
	B. Provide minimum cover over top of underground piping according to the following:
	1. Irrigation Main Piping: Minimum depth of 30 inches (900 mm) below finished grade, or not less than 18 inches (450 mm) below average local frost depth, whichever is deeper.
	2. Circuit Piping: 12 inches (300 mm).
	3. Drain Piping: 12 inches (300 mm).
	4. Sleeves: 36 inches under roadways.


	3.2 PREPARATION
	A. Set stakes to identify locations of proposed irrigation system. Obtain Landscape Architect's approval before excavation.

	3.3 PIPING INSTALLATION
	A. Location and Arrangement: Drawings indicate location and arrangement of piping systems. Install piping as indicated unless deviations are approved on Coordination Drawings.
	B. Install piping at minimum uniform slope of 0.5 percent down toward drain valves.
	C. Install piping free of sags and bends.
	D. Install groups of pipes parallel to each other, spaced to permit valve servicing.
	E. Install fittings for changes in direction and branch connections.
	F. Install unions adjacent to valves and to final connections to other components with NPS 2 (DN 50) or smaller pipe connection.
	G. Install flanges adjacent to valves and to final connections to other components with NPS 2-1/2 (DN 65) or larger pipe connection.
	H. Lay piping on solid subbase, uniformly sloped without humps or depressions.
	I. Install ductile-iron piping according to AWWA C600.
	J. Install PVC piping in dry weather when temperature is above 40 deg F (5 deg C). Allow joints to cure at least 24 hours at temperatures above 40 deg F (5 deg C) before testing.
	K. Install piping in sleeves under parking lots, roadways, and sidewalks.
	L. Install sleeves made of Schedule 40 PVC pipe and socket fittings, and solvent-cemented joints.

	3.4 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore full ID. Join pipe fittings and valves as follows:
	1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
	2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or damaged. Do not use pipe sections that have cracked or open welds.

	D. PVC Piping Solvent-Cemented Joints: Clean and dry joining surfaces. Join pipe and fittings according to the following:
	1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.
	2. PVC Pressure Piping: Join schedule number, ASTM D 1785, PVC pipe and PVC socket fittings according to ASTM D 2672. Join other-than-schedule-number PVC pipe and socket fittings according to ASTM D 2855.
	3. PVC Nonpressure Piping: Join according to ASTM D 2855.


	3.5 VALVE INSTALLATION
	A. Underground Iron Gate Valves, Resilient Seat: Comply with AWWA C600 and AWWA M44. Install in valve casing with top flush with grade.
	1. Install valves and PVC pipe with restrained, gasketed joints.

	B. Pressure-Reducing Valves: Install in boxes for automatic control valves or aboveground between shutoff valves.
	C. Drain Valves: Install in underground piping in boxes for automatic control valves.

	3.6 SPRINKLER INSTALLATION
	A. Install sprinklers after hydrostatic test is completed.
	B. Install sprinklers at manufacturer's recommended heights.
	C. Locate part-circle sprinklers to maintain a minimum distance of 4 inches (100 mm) from walls and 4 inches (50 mm) from other boundaries unless otherwise indicated.

	3.7 AUTOMATIC IRRIGATION-CONTROL SYSTEM INSTALLATION
	A. Equipment Mounting: Install exterior wall-mounted devices on exterior wall in specific location approved by Owner and Landscape Architect.
	1. Place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	2. Install anchor bolts to elevations required for proper attachment to supported equipment.
	3. All wiring extending above grade to controller shall be in conduit and securely neatly to wall.

	B. Install control cable in same trench as irrigation piping beside piping. Provide conductors of size not smaller than recommended by controller manufacturer. Install cable in separate sleeve under paved areas.

	3.8 CONNECTIONS
	A. Install piping adjacent to equipment, valves, and devices to allow service and maintenance.
	B. Connect wiring between controllers and automatic control valves.

	3.9 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	B. Tests and Inspections:
	1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.
	2. Operational Test: After electrical circuitry has been energized, operate controllers and automatic control valves to confirm proper system operation.
	3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	C. Any irrigation product will be considered defective if it does not pass tests and inspections.
	D. Prepare test and inspection reports.

	3.10 STARTUP SERVICE
	A. Perform startup service.
	1. Complete installation and startup checks according to manufacturer's written instructions.
	2. Verify that controllers are installed and connected according to the Contract Documents.
	3. Verify that electrical wiring installation complies with manufacturer's submittal.


	3.11 ADJUSTING
	A. Adjust settings of controllers.
	B. Adjust automatic control valves to provide flow rate at rated operating pressure required for each sprinkler circuit.
	C. Adjust sprinklers and devices, except those intended to be mounted aboveground, so they will be flush with, or not more than 1/2 inch (13 mm) above, finish grade.

	3.12 CLEANING
	A. Flush dirt and debris from piping before installing sprinklers and other devices.

	3.13 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain automatic control valves and controllers.

	3.14 PIPING SCHEDULE
	A. Install components having pressure rating equal to or greater than system operating pressure.
	B. Piping in control-valve boxes and aboveground may be joined with flanges or unions instead of joints indicated.
	C. Underground irrigation main piping shall be following:
	1. SDR 21, PVC, pressure-rated pipe class 200; PVC socket fittings; and solvent-cemented joints.

	D. Circuit piping shall be the following:
	1. SDR 21, PVC, pressure-rated pipe class 200; PVC socket fittings; and solvent-cemented joints.


	3.15 VALVE SCHEDULE
	A. Underground, Shutoff-Duty Valves: Use the following:
	1. As indicated on the drawings.

	B. Drain Valves:
	1. As Indicated on the drawings.




	02820 - Chain Link Fences and Gates
	02920 - Sodding
	SECTION 02920 - SODDING
	PART 1 – GENERAL

	03300 - Cast in Place Concrete
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes cast-in-place concrete, including reinforcement, concrete materials, mix design, placement procedures, and finishes.
	B. See Division 2 Section "Earthwork" for drainage fill under slabs-on-grade.

	1.2 SUBMITTALS
	A. Product Data: For each manufactured material and product indicated.
	B. Design Mixes: For each concrete mix indicated.
	C. Shop Drawings: Include details of steel reinforcement placement including material, grade, bar schedules, stirrup spacing, bent bar diagrams, arrangement, and supports.
	D. Material certificates.

	1.3 QUALITY ASSURANCE
	A. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products complying with ASTM C 94 requirements for production facilities and equipment.
	B. Comply with ACI 301, "Specification for Structural Concrete," including the following, unless modified by the requirements of the Contract Documents.
	1. General requirements, including submittals, quality assurance, acceptance of structure, and protection of in-place concrete.
	2. Formwork and form accessories.
	3. Steel reinforcement and supports.
	4. Concrete mixtures.
	5. Handling, placing, and constructing concrete.



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Formwork:  Furnish formwork and form accessories according to ACI 301.
	B. Steel Reinforcement:
	1. Reinforcing Bars:  ASTM A 615 Grade 60, deformed.
	2. Plain-Steel Wire:  ASTM A 82, as drawn.
	3. Plain-Steel Welded Wire Fabric:  ASTM A 185, fabricated from as-drawn steel wire into flat sheets.

	C. Concrete Materials:
	1. Portland Cement:  ASTM C 150, Type I or II or I/II.
	2. Normal-Weight Aggregate:  ASTM C 33, uniformly graded, not exceeding 1-1/2-inch nominal size.
	3. Water:  Complying with ASTM C 94.
	4. Synthetic Fiber:  Fibrillated or monofilament polypropylene fibers engineered and designed for use in concrete, complying with ASTM C 1116, Type III, 1/2 to 1-1/2 inches long.

	D. Admixtures:
	1. Air-Entraining Admixture:  ASTM C 260.
	2. Water-Reducing Admixture:  ASTM C 494, Type A.
	3. Water-Reducing and Accelerating Admixture:  ASTM C 494, Type E.
	4. Water-Reducing and Retarding Admixture:  ASTM C 494, Type D.

	A. Vapor Barrier:  ASTM E 1745, Class A, Not less than 10 mils thick.
	1. Sheet Vapor Barrier:  Permeance of less than 0.01 Perms [grains/(ft2 · hr · inHg)] as tested in accordance with ASTM E 1745 Section 7.  Include manufacturer's recommended polyethylene pressure-sensitive seam tape and vapor-proofing mastic.

	B. Joint-Filler Strips:  ASTM D 1752, cork or self-expanding cork.
	C. Curing Materials:
	1. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application to fresh concrete.
	2. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf.
	3. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	4. Water:  Potable.
	5. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B.


	2.2 CONCRETE MIXES
	A. Comply with ACI 301 requirements for concrete mixtures.
	B. Prepare design mixes, proportioned according to ACI 301, for normal-weight concrete determined by either laboratory trial mix or field test data bases, as follows:
	1. Compressive Strength (28 Days):  As indicated on sheet S-0.1 on the contract drawings.
	2. Slump:  4 to 8 inches, or as indicated on the approved mix design.

	C. Add air-entraining admixture at manufacturer's prescribed rate to result in concrete at point of placement having an air content of 4 to 6 percent at any exterior exposed structural concrete.

	2.3 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Comply with ASTM C 94 and ASTM C 1116.
	1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes.

	B. Provide batch ticket for each batch discharged and used in the Work, indicating Project identification name and number, date, mix type, mix time, quantity, and amount of water added.  Record approximate location of final deposit in structure.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Formwork:  Design, construct, erect, shore, brace, and maintain formwork according to ACI 301.
	B. Vapor Retarder:  Install, protect, and repair vapor-retarder sheets according to ASTM E 1643; place sheets in position with longest dimension parallel with direction of pour.
	1. Lap joints 6 inches and seal with manufacturer's recommended tape.

	C. Steel Reinforcement:  Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before placing concrete.

	D. Joints:  Construct joints true to line with faces perpendicular to surface plane of concrete.
	1. Construction Joints:  Locate and install so as not to impair strength or appearance of concrete, at locations indicated S.C.J. on the structural contract drawings or as approved by Engineer of Record.
	2. Isolation Joints:  Install joint-filler strips at junctions with slabs-on-grade and vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as indicated.
	a. Extend joint fillers full width and depth of joint, terminating flush with finished concrete surface, unless otherwise indicated.

	3. 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 the concrete thickness, as follows:
	a. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing each edge of joint with groover tool to a radius of 1/8 inch.  Repeat grooving of contraction joints after applying surface finishes.  Eliminate groover marks...
	b. 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...


	E. Tolerances:  Comply with ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

	3.2 CONCRETE PLACEMENT
	A. Comply with recommendations in ACI 304R for measuring, mixing, transporting, and placing concrete.
	B. Consolidate concrete with mechanical vibrating equipment.

	3.3 FINISHING FORMED SURFACES
	A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes and defective areas repaired and patched, and fins and other projections exceeding 1/4 inch in height rubbed down or chipped off.
	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 defective areas.  Completely remove fins and other projections.
	1. Apply to concrete surfaces exposed to public view or to be covered with a coating or covering material applied directly to concrete, such as waterproofing, dampproofing, veneer plaster, or painting.
	2. Apply smooth-rubbed finish, defined in ACI 301, to smooth-formed finished concrete.

	C. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed surfaces.  Continue final surface treatment of formed ...

	3.4 FINISHING UNFORMED SURFACES
	A. General:  Comply with ACI 302.1R for screeding, restraightening, and finishing operations for concrete surfaces.  Do not wet concrete surfaces.
	B. Screed surfaces with a straightedge and strike off.  Begin initial floating using bull floats or darbies to form a uniform and open-textured surface plane before excess moisture or bleedwater appears on the surface.
	1. Do not further disturb surfaces before starting finishing operations.

	C. Scratch Finish:  Apply scratch finish to surfaces to receive concrete floor topping or mortar setting beds for ceramic or quarry tile, and other bonded cementitious floor finish, unless otherwise indicated.
	D. Float Finish:  Apply float finish to surfaces indicated, to surfaces to receive trowel finish, and to floor and slab surfaces to be covered with fluid-applied or sheet waterproofing.
	E. Trowel Finish:
	1. After applying float finish, apply first troweling and consolidate concrete by hand or power-driven trowel.
	2. Continue troweling passes and restraighten until surface is free of trowel marks and uniform in texture and appearance.
	3. Grind smooth any surface defects that would telegraph through applied coatings or floor coverings.
	4. Do not add water to concrete surface. Use of an approved finishing aid is acceptable.
	5. Do not apply troweled finish to concrete, which has a total air content greater than 3 percent.
	6. Apply a hard trowel finish to surfaces indicated and to floor and slab surfaces exposed to view or to be covered with resilient flooring, carpet, paint, or another thin film-finish coating system.
	7. Finish surfaces to the following tolerances, in accordance with ASTM E1155 (ASTM E1155M), for a randomly trafficked floor surface:
	a. Slabs on Ground:
	1) Specified overall values of flatness, FF 35; and of levelness, FL 25; with minimum local values of flatness, FF 24; and of levelness, FL 17.

	b. Suspended Slabs:
	1) Specified overall values of flatness, FF 25; and of levelness, FL 20; with minimum local values of flatness, FF 17; and of levelness, FL 15.



	F. Trowel and Fine-Broom Finish:  Apply a partial trowel finish, stopping after second troweling, to surfaces indicated and to surfaces where ceramic tile is to be installed by thin-set methods.  Immediately after second troweling, and when concrete i...
	G. Nonslip Broom Finish:  Apply a nonslip broom finish to surfaces indicated and to exterior concrete platforms, steps, and ramps.  Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-bristle broom perpendicul...

	3.5 CONCRETE PROTECTION 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 follow recommendations in ACI 305R for hot-weather protection during curing.
	B. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions occur before and during finishing operations.  Apply according to manufacturer's written instructions after placing, screeding, and bull floatin...
	C. Begin curing after finishing concrete, but not before free water has disappeared from concrete surface.
	D. Cure formed and unformed concrete for at least seven days as follows:
	1. Moisture Curing:  Keep surfaces continuously moist with water or continuous water-fog spray or absorptive cover, water saturated and kept continuously wet.
	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.  Immediately ...
	3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after initial application.  Maintain continuity of coa...


	3.6 FIELD QUALITY CONTROL
	A. Testing Agency:  The Contractor will engage a qualified independent testing and inspecting agency to sample materials, perform tests, and submit test reports during concrete placement.  Tests will be performed according to ACI 301.  All tests and i...
	1. Testing Frequency:  One composite sample for each day's pour of each concrete mix exceeding 5 cu. yd, but less than 25 cu. yd, plus one set for each additional 50 cu. yd. or fraction thereof.
	2. Testing Frequency:  At least one composite sample for each 100 cu. yd. or fraction thereof of each concrete mix placed each day.
	3. Test Cylinders: A minimum of four (4) shall be cast for each composite sample. Test one (1) at seven (7) days, two (2) at twenty-eight (28) days and hold one (1) as a spare.




	04200 - Unit Masonry
	3.06 REINFORCED UNIT MASONRY
	A. Temporary Formwork and Shores: Construct formwork and shores as needed to support reinforced masonry elements during construction.
	1. Construct formwork to provide shape, line, and dimensions of completed masonry as indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, tie, and support forms to maintain position and shape during construction and ...
	2. Do not remove forms and shores until reinforced masonry members have hardened sufficiently to carry their own weight and that of other loads that may be placed on them during construction.

	B. Placing Reinforcement: Comply with requirements in TMS 602/ACI 530.1/ASCE 6.
	C. Grouting: Do not place grout until entire height of masonry to be grouted has attained enough strength to resist grout pressure.
	1. Comply with requirements in TMS 602/ACI 530.1/ASCE 6 for cleanouts and for grout placement, including minimum grout space and maximum pour height.
	2. Limit height of vertical grout pours to not more than 60 inches.


	3.07 FIELD QUALITY CONTROL
	A. Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections and prepare reports. Allow inspectors access to scaffolding and work areas as needed to perform tests and inspections. Retesting of materials that fail to...
	B. Inspections: Special inspections according to Level C in TMS 402/ACI 530/ASCE 5. Level 1 Special Inspections according to IBC Table 1704.5.1
	1. Begin masonry construction only after inspectors have verified proportions of site-prepared mortar.
	2. Place grout only after inspectors have verified compliance of grout spaces and of grades, sizes, and locations of reinforcement.
	3. Place grout only after inspectors have verified proportions of site-prepared grout.

	C. Testing Prior to Construction: One set of tests.
	D. Testing Frequency: One set of tests for each 5000 sq. ft. (464 sq. m) of wall area or portion thereof.
	E. Clay Masonry Unit Test: For each type of unit provided, according to ASTM C67 for compressive strength.
	F. Concrete Masonry Unit Test: For each type of unit provided, according to ASTM C140 for compressive strength.
	G. Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, according to ASTM C780.
	H. Mortar Test (Property Specification): For each mix provided, according to ASTM C780. Test mortar for mortar air content and compressive strength.
	I. Grout Test (Compressive Strength): For each mix provided, according to ASTM C1019.


	05120 - Structural Steel Framing
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes structural steel.

	1.2 SUBMITTALS
	A. Product Data:  For each product indicated.
	B. Shop Drawings:  Show fabrication of structural-steel components, including connections (as designed by delegated design engineer), stairs and railings (as designed by delegated design engineer), splices, holes, welds, and bolts.
	C. Signed and Sealed Shop Drawings and Calculations:  Provide signed and sealed shop drawings and calculations for all delegated designs including connection designs, stairs and railings.  Delegated Design Engineer shall be licensed in the project state.
	D. Mill certificates.
	E. Welding certificates.

	1.3 QUALITY ASSURANCE
	A. Fabricator Qualifications:  Fabricator shall ensure that  (1) or more of the following requirements is met:
	1. A qualified fabricator that participates in the AISC Quality Certification Program and is designated an AISC-Certified Plant, Category STD and receives approval from the building official having jurisdiction.
	2. Fabrication is done on the premises of a fabricator registered and approved by the building official to perform such work without special inspection.  This approval shall be based upon review of the fabricator’s written procedural and quality contr...
	3. Special Inspection procedures for fabricators shall be implemented in accordance with FBC 1704.2.5, FBC 1705.2.1 and the quality assurance inspection requirements of AISC 360.  If chosen, the owner shall employ one or more approved agencies to perf...

	B. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	C. Comply with applicable provisions of the following specifications and documents:
	1. AISC 303.
	2. AISC 360.
	3. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."


	1.4 STORAGE AND PROTECTION
	A. Store steel members off ground and protect steel members and packaged materials from erosion and deterioration.
	B. Store fasteners in a protected place.  Clean and relubricate bolts and nuts that become dry or rusty before use.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Connections: Provide details of simple shear connections required by the Contract Documents to be selected or completed by structural-steel fabricator to withstand loads indicated and comply with other information and restrictions indicated.  All c...
	1. Select and complete connections using schematic details indicated and AISC 360.
	2. Use Allowable Stress Design; data are given at service-load level.


	2.2 MATERIALS
	A. Structural-Steel Shapes are ASTM A992, Plates, and Bars:  ASTM A 36, carbon steel or ASTM A 572, Grade 50, high-strength, low-alloy columbium-vanadium steel.  See construction drawings.
	B. Cold-Formed Structural-Steel Tubing:  ASTM A 500, Grade B.
	C. High-Strength Bolts, Nuts, and Washers:  ASTM A 325, Type 1, heavy hex steel structural bolts, heavy hex carbon-steel nuts, and hardened carbon-steel washers, uncoated.  All high-strength bolts shall be twist-off type torque indicating bolts.
	D. Typical Shop Primer:  Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer, except where noted in “Shop Priming” below.
	E. Nonmetallic, Shrinkage-Resistant Grout:  Premixed, ASTM C 1107, of consistency suitable for application.

	2.3 GROUT
	A. Metallic, Shrinkage-Resistant Grout: ASTM C 1107/C 1107M, factory-packaged, metallic aggregate grout, mixed with water to consistency suitable for application and a 30-minute working time.
	B. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107/C 1107M, factory-packaged, nonmetallic aggregate grout, noncorrosive and nonstaining, mixed with water to consistency suitable for application and a 30-minute working time.

	2.4 FABRICATION
	A. Fabricate and assemble structural steel in shop to greatest extent possible.  Fabricate structural steel according to AISC specifications referenced in this Section and in Shop Drawings.
	1. Comply with fabrication tolerance limits in AISC's "Code of Standard Practice for Steel Buildings and Bridges" for structural steel.
	2. Shop install and tighten high-strength bolts according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."
	a. Connection Type:  Bolts shall be twist-off type torque indicating bolts.

	3. Weld Connections:  Comply with AWS D1.1 for procedures, appearance and quality of welds, and methods used in correcting welding work.

	B. Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear connectors. Use automatic end welding of headed-stud shear connectors according to AWS D1.1/D1.1M and manufacturer's written instructions.

	2.5 SHOP PRIMING
	A. Shop prime steel surfaces except the following:
	1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded members to a depth of 2 inches (50 mm).
	2. Surfaces to be field welded or receive headed shear studs.
	3. Surfaces of high-strength bolted, slip-critical connections.
	4. Surfaces to receive sprayed fire-resistive materials (applied fireproofing).  Refer to architectural drawings for locations.
	5. Galvanized surfaces.
	6. Surfaces enclosed in interior construction.

	B. Surface Preparation: Clean surfaces to be painted. Remove loose rust and mill scale and spatter, slag, or flux deposits. Prepare surfaces according to the following specifications and standards:
	1. SSPC-SP 2, "Hand Tool Cleaning."
	2. SSPC-SP 3, "Power Tool Cleaning."
	3. SSPC-SP 7/NACE No. 4, "Brush-off Blast Cleaning."

	C. Priming: Immediately after surface preparation, apply primer according to manufacturer's written instructions and at rate recommended by SSPC to provide a minimum dry film thickness of 1.5 mils (0.038 mm). Use priming methods that result in full co...
	D. Coordinate shop primer with high performance paint system requirements selected by the contractor at the exterior cross.  Fabricator/Contractor coordination is required prior to priming.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify, with certified steel erector present, elevations of concrete- and masonry-bearing surfaces and locations of anchor rods, bearing plates, and other embedments for compliance with requirements.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 ERECTION
	A. Examination:  Verify elevations of concrete and masonry bearing surfaces and locations of anchorages for compliance with requirements.
	B. Erect structural steel accurately in locations and to elevations indicated and according to AISC specifications referenced in this Section.
	C. Base and Bearing Plates:  Clean concrete and masonry bearing surfaces of bond-reducing materials and roughen surfaces before setting base and bearing plates.  Clean bottom surface of base and bearing plates and set on wedges, shims, or setting nuts...
	1. Tighten anchor bolts, cut off wedges or shims flush with edge of base or bearing plate, and pack grout solidly between bearing surfaces and plates.

	D. Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice for Steel Buildings and Bridges."
	E. Install and tighten high-strength bolts according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."
	1. Connection Type:  Bolts shall be twist-off type torque indicating bolts.

	F. Weld Connections:  Comply with AWS D1.1 for procedures, appearance and quality of welds, and methods used in correcting welding work.
	G. Field Touch-Up and Repair:  All areas damaged during shipping, storage (scaling rust), welding and erection shall be cleaned in accordance with SSPC-SP 11 Power Tool Cleaning to Bare Metal to remove all loose or damaged coatings, rust and any other...

	3.3 FIELD QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	B. Bolted Connections: Inspect bolted connections according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."
	C. Field Welded Connections: Visually inspect field welds according to AWS D1.1/D1.1M.



	05400 - Lightgage Metal Framing
	D. Provide shop drawings which have been signed and stamped by a structural engineer licensed to practice in Florida.

	05500 - Metal Fabrications
	1. Miscellaneous metal fabrication, including steel beams.
	2. Loose shelf and relieving angles.
	B. Shop drawings detailing fabrication and erection of each metal fabrication indicated.  Include plans, elevations, sections, and details of metal fabrications and their connections.  Show anchorage and accessory items.  Provide templates for anchors...


	06100 - Rough Carpentry
	SECTION 06100 - ROUGH CARPENTRY
	PART 1 - GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Wood products.
	2. Wood-preservative-treated lumber.
	3. Fire-retardant-treated lumber.
	4. Dimension lumber framing.
	5. Framing with engineered wood products.
	6. Miscellaneous lumber.
	7. Plywood backing panels.


	1.2 DEFINITIONS
	A. Boards or Strips: Lumber of less than 2 inches nominal size in least dimension.
	B. Dimension Lumber: Lumber of 2 inches nominal size or greater but less than 5 inches nominal size in least dimension.
	C. Exposed Framing: Framing not concealed by other construction.
	D. Lumber grading agencies, and abbreviations used to reference them, include the following:
	1. NeLMA: Northeastern Lumber Manufacturers' Association.
	2. NLGA: National Lumber Grades Authority.
	3. SPIB: The Southern Pine Inspection Bureau.
	4. WCLIB: West Coast Lumber Inspection Bureau.
	5. WWPA: Western Wood Products Association.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of process and factory-fabricated product. Indicate component materials and dimensions and include construction and application details.
	1. Include data for wood-preservative treatment from chemical treatment manufacturer and certification by treating plant that treated materials comply with requirements. Indicate type of preservative used and net amount of preservative retained.


	1.4 INFORMATIONAL SUBMITTALS
	A. Material Certificates:
	1. For dimension lumber specified to comply with minimum allowable unit stresses. Indicate species and grade selected for each use and design values approved by the ALSC Board of Review.
	2. For preservative-treated wood products. Indicate type of preservative used and net amount of preservative retained.



	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. For exposed lumber indicated to receive a stained or natural finish, mark grade stamp on end or back of each piece.
	3. 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.
	4. Provide dressed lumber, S4S, unless otherwise indicated.

	B. Maximum Moisture Content of Lumber:  19 percent unless otherwise indicated.
	C. Engineered Wood Products:  Provide engineered wood products acceptable to authorities having jurisdiction and for which current model code research or evaluation reports exist that show compliance with building code in effect for Project.
	1. Allowable Design Stresses:  Provide engineered wood products with allowable design stresses, as published by manufacturer, that meet or exceed those indicated.  Manufacturer's published values shall be determined from empirical data or by rational ...


	2.2 WOOD-PRESERVATIVE-TREATED LUMBER
	A. Preservative Treatment by Pressure Process: AWPA U1, Use categories as follows:
	1. After treatment, redry boards, dimension lumber to 19 percent maximum moisture content.

	B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use material that is warped or that does not comply with requirements for untreated material.
	C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board of Review.
	D. Application: Treat items indicated on Drawings, and the following:
	1. Wood floor plates that are installed over concrete slabs-on-grade.
	2. Wood exposed to the elements.


	2.3 DIMENSION LUMBER FRAMING & ENGINEERED WOOD PRODUCTS (LVL)
	A. All Lumber (Load-Bearing & Non-Load-Bearing) by Grade:
	No. 2 grade.
	1. Species:
	a. Southern Pine


	B. Laminated-Veneer Lumber (LVL):  Structural composite lumber made from wood veneers with grain primarily parallel to member lengths, evaluated and monitored according to ASTM D 5456 and manufactured with an exterior-type adhesive complying with ASTM...
	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. Boise Cascade Corporation.
	b. Finnforest USA.
	c. Georgia-Pacific.
	d. Louisiana-Pacific Corporation.
	e. Weyerhaeuser Company.

	2. Extreme Fiber Stress in Bending, Edgewise:  2,600 psi.
	3. Modulus of Elasticity, Edgewise:  1,800,000 psi.


	2.4 FASTENERS
	A. General: Fasteners are to be of size and type indicated and comply with requirements specified in this article for material and manufacture. Provide nails or screws, in sufficient length, as indicated in the drawings.
	1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating complying with ASTM A153/A153M or ASTM F2329.

	B. Nails, Brads, and Staples: ASTM F1667.
	C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities having jurisdiction, based on ICC-ES AC70.
	D. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to authorities having jurisdiction, based on ICC-ES AC01 ICC-ES AC58 ICC-ES AC193 or ICC-ES AC308 as appropriate for the substrate.

	2.5 METAL FRAMING ANCHORS
	A. Manufacturers: Subject to compliance with requirements, provide products by the following:
	1. Simpson Strong-Tie Co., Inc.

	B. Post Bases: as indicated on the drawings..
	C. Rafter Tie-Downs: as indicated on the drawings.
	D. Rafter Tie-Downs (Hurricane or Seismic Ties): as indicated on the drawings.
	E. Hold-Downs: as indicated on the drawings.
	F. Materials: Unless otherwise indicated, fabricate from the following materials:
	1. Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with ASTM A653/A653M, G60 coating designation.
	a. Use for interior locations unless otherwise indicated.




	PART 3 - EXECUTION
	3.1 INSTALLATION
	A. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame Construction," unless otherwise indicated.
	B. Set work to required levels and lines, with members plumb, true to line, cut, and fitted. Fit rough carpentry accurately to other construction. Locate furring, nailers, blocking,and similar supports to comply with requirements for attaching other c...
	C. Install plywood backing panels by fastening to studs; coordinate locations with utilities requiring backing panels.
	D. Install metal framing anchors to comply with manufacturer's written instructions. Install fasteners through each fastener hole.
	E. Do not splice structural members between supports unless otherwise indicated.
	F. Sort and select lumber so that natural characteristics do not interfere with installation or with fastening other materials to lumber. Do not use materials with defects that interfere with function of member or pieces that are too small to use with...
	G. 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.

	H. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated, complying with the following:
	1. Table 2304.10.1, "Fastening Schedule," in ICC's International Building Code (IBC).
	2. ICC-ES evaluation report for fastener.

	I. Securely attach roofing nailers to substrates by anchoring and fastening to withstand bending, shear, or other stresses imparted by Project wind loads and fastener-resistance loads as designed in accordance with ASCE/SEI 7.
	J. Use steel common nails unless otherwise indicated. Select fasteners of size that will not fully penetrate members where opposite side will be exposed to view or will receive finish materials. Make tight connections between members. Install fastener...

	3.2 INSTALLATION OF WOOD BLOCKING AND NAILERS
	A. Install where indicated and where required for attaching other work. Form to shapes indicated and cut as required for true line and level of attached work. Coordinate locations with other work involved.
	B. Attach wood blocking to substrates to support applied loading. Recess bolts and nuts flush with surfaces unless otherwise indicated.
	C. Attach wood roofing nailers securely to substrate to resist the designed outward and upward wind loads indicated on Drawings and in accordance with ANSI/SPRI ED-1, Tables A6 and A7.
	D. Provide permanent grounds of dressed, pressure-preservative-treated, key-beveled lumber not less than 1-1/2 inches wide and of thickness required to bring face of ground to exact thickness of finish material. Remove temporary grounds when no longer...

	3.3 INSTALLATION OF WALL FRAMING
	A. General: Provide single bottom plate and double top plates using members of 2-inch nominal thickness whose widths equal that of studs. Fasten plates to supporting construction unless otherwise indicated.
	1. For exterior walls, provide 2-by-6-inch nominal- size wood studs spaced16 inches o.c. unless otherwise indicated.
	2. For interior load-bearing walls, provide 2-by-6-inch nominal size wood studs spaced 16 inches o.c. unless otherwise indicated.

	B. Construct corners and intersections as indicated in the drawings.
	C. Frame openings with multiple studs and headers as indicated in drawings. Provide nailed header members of thickness equal to width of studs as indicated in drawings. Support headers on jamb studs as indicated in drawings.

	3.4 PROTECTION
	A. Protect wood that has been treated with inorganic boron (SBX) from weather. If, despite protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment. Apply borate solution by spraying to comply with EPA-registered label.



	06160 - Structural Wood Sheathing
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Structural Wall sheathing.
	2. Structural Roof sheathing.
	3. Underlayment.
	4. Sheathing joint and penetration treatment.


	1.2 ACTION SUBMITTALS
	A. Product Data:  For each type of process and factory-fabricated product.  Indicate component materials and dimensions and include construction and application details.
	1. Include data for fire-retardant treatment from chemical treatment manufacturer and certification by treating plant that treated plywood complies with requirements.

	B. Manufacturer’s Certification:  Submit manufacturer’s certification that materials comply with specified requirements and are suitable for intended application.
	C. Warranty Documentation:  Submit manufacturer’s standard warranty.

	1.3 INFORMATIONAL SUBMITTALS
	A. Evaluation Reports:  For following products, from ICC-ES:
	1. Preservative-treated plywood.
	2. Fire-retardant-treated plywood.


	1.4 QUALITY ASSURANCE
	A. Preinstallation Conference:  Conduct conference at Project site requiring the attendance of all involved parties including but not limited to Installer, Framer, General Contractor, Structural Engineer, Inspector and Architect. Review materials, pre...

	1.5 SHEATHING DELIVERY REQUIREMENTS
	A. Deliver materials to site with labels clearly identifying product name and manufacturer.
	B. Ensure sheathing panels are identified by the following:
	1. Label or stamp bearing manufacturer’s name or trademark.
	2. APA assigned plant number.
	3. Panel thickness.
	4. Panel span rating.
	5. APA logo.
	6. Date of manufacture.


	1.6 SHEATHING STORAGE AND HANDLING REQUIREMENTS:
	A. Store OSB or Plywood sheathing panels flat, indoors or under cover, protected from weather.
	B. Protect materials during storage, handling, and installation to prevent damage.
	C. Keep sheathing panels off ground on flat base, if stored outdoors.
	D. Align blocking/supports to prevent warping, if sheathing panels are stacked.
	E. Do not expose OSB panels to weather or moisture on a continuous basis.
	F. Cover OSB panels loosely to allow air circulation at sides.
	G. Place full-width blocking 6 inches from each end and at 24-inch intervals over length of unit, on OSB panels too large to have supports banded to unit.
	H. Use inventories of OSB panels on first-in, first-out basis.
	I. Exposure to adverse moisture conditions could result in edge swell for OSB. Sanding may be required to level uneven edges before finish-covering application.

	1.7 SHEATHING WARRANTY
	A. Warranty Period for Plywood or OSB:  25 years from date of manufacture.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Fire-Test-Response Characteristics:  For assemblies with fire-resistance ratings, provide materials and construction identical to those of assemblies tested for fire resistance per ASTM E 119 by a testing and inspecting agency acceptable to authori...
	1. Fire-Resistance Ratings:  Indicated by design designations from UL's "Fire Resistance Directory


	2.2 WOOD PANEL PRODUCTS
	A. Oriented Strand Board:  DOC PS 2.
	B. Plywood:  DOC PS 1.
	C. Informational: PS 1 and PS 2 are nationally recognized Voluntary Product Standards developed under procedures published by the U.S.Department of Commerce. PS 1, Structural Plywood, establishes requirements for structural plywood. PS 2, Performance ...

	2.3 OSB WALL PANELS:
	A. Walls shall be sheathed with PS 2, Exposure 1 oversized panels of OSB extending full-length vertically from bottom of bottom plate, sill plate, or joist area onto raised heel roof trusses or ends of floor trusses in one piece. Extend sheathing to t...

	2.4 PRESERVATIVE-TREATED PLYWOOD
	A. Preservative Treatment by Pressure Process:  AWPA U1; Use Category UC2 for interior construction, Use Category UC3b for exterior construction.
	B. Mark plywood with appropriate classification marking of an inspection agency acceptable to authorities having jurisdiction.
	C. Application:  Treat items indicated on Drawings  and plywood in contact with masonry or concrete or used with roofing, flashing, vapor barriers, and waterproofing.

	2.5 FIRE-RETARDANT-TREATED PLYWOOD
	A. General:  Where fire-retardant-treated materials are indicated, use materials complying with requirements in this article that are acceptable to authorities having jurisdiction and with fire-test-response characteristics specified as determined by ...
	B. Fire-Retardant-Treated Plywood by Pressure Process:  Products with a flame-spread index of 25 or less when tested according to ASTM E 84, and with no evidence of significant progressive combustion when the test is extended an additional 20 minutes,...
	1. Exterior Type:  Treated materials shall comply with requirements specified above for fire-retardant-treated plywood by pressure process after being subjected to accelerated weathering according to ASTM D 2898.  Use for exterior locations and where ...

	C. Kiln-dry material after treatment to a maximum moisture content of 15 percent.
	D. Identify fire-retardant-treated plywood with appropriate classification marking of qualified testing agency.
	E. Application:  Treat plywood indicated on Architectural or other Drawings.

	2.6 WALL SHEATHING
	A. Plywood Wall Sheathing:  As indicated in structural drawings.
	B. Oriented-Strand-Board Wall Sheathing:  Exposure 1; Thickness as indicated in structural drawings.
	C. Paper-Surfaced Gypsum Wall Sheathing:  ASTM C 1396/C 1396M, gypsum sheathing; with water-resistant-treated core and with water-repellent paper bonded to core's face, back, and long edges.
	1. Type and Thickness:  As Scheduled on Drawings.


	2.7 ROOF SHEATHING
	A. Plywood Roof Sheathing:  As indicated in structural drawings.
	B. Oriented-Strand-Board Roof Sheathing:  As indicated in structural drawings.

	2.8 FASTENERS
	A. General:  Provide fasteners of size and type indicated that comply with requirements specified in this article for material and manufacture.
	1. For roof and wall sheathing, provide fasteners with hot-dip zinc coating complying with ASTM A 153/A 153M.


	2.9 MISCELLANEOUS MATERIALS
	A. Adhesives for Field Gluing Panels to Framing:  Formulation complying with APA AFG-01 or ASTM D 3498 that is approved for use with type of construction panel indicated by manufacturers of both adhesives and panels.


	PART 3 -  EXECUTION
	3.1 INSTALLATION, GENERAL
	A. Do not use materials with defects that impair quality of sheathing or pieces that are too small to use with minimum number of joints or optimum joint arrangement.  Arrange joints so that pieces do not span between fewer than three support members.
	B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting construction unless otherwise indicated. Provide specified gaps at panel edges were required by manufacturer.
	C. Securely attach to substrate by fastening as indicated, complying with the following:
	1. NES NER-272 for power-driven fasteners.
	2. Notes on Structural Drawings.
	3. Table 2304.9.1 of the Florida Building Code unless more stringent fastening requirements are required by the Structural Drawings.

	D. Coordinate wall and roof sheathing installation with flashing and joint-sealant installation so these materials are installed in sequence and manner that prevent exterior moisture from passing through completed assembly.
	E. Do not bridge building expansion joints; cut and space edges of panels to match spacing of structural support elements.
	F. Acclimate OSB wall sheathing panels to surroundings for a minimum of 24 hours before installation.

	3.2 WOOD STRUCTURAL PANEL INSTALLATION
	A. General:  Comply with applicable recommendations in APA Form No. E30, "Engineered Wood Construction Guide," for types of structural-use panels and applications indicated.
	B. Fastening Methods:  Fasten panels as indicated below:
	1. Subflooring:
	a. Glue and nail to wood framing.
	b. Space panels 1/8 inch (3 mm) apart at edges and ends.

	2. Wall and Roof Sheathing:
	a. Nail to wood framing.
	b. Screw to cold-formed metal framing.
	c. Space panels 1/8 inch (3 mm) apart at edges and ends.


	C. Install nails a minimum of 3/8 inch from sheathing panel edges.
	D. Install Wall Sheathing panels flush with top of wall top plate, mid band, or into raised heel trusses.
	E. Apply sheathing tape to joints at items penetrating sheathing.  Apply at upstanding flashing to overlap both flashing and sheathing.



	06200 - Finish Carpentry
	06402 - Interior Architectural Woodwork
	1. Plastic laminate cabinets and countertops

	07200 - Insulation
	07241 - Exterior Insulation and Finish System
	07272 - Fluid-Applied Air Barrier
	07311 - Asphalt Shingles
	07600 - Flashing and Sheet Metal
	07900 - Joint Sealers
	08110 - Steel Door Frames
	08211 - Flush Wood Doors
	08410 - Aluminum Entrances & Framing
	08710 - Finish Hardware
	PART 1 -  GENERAL
	1.1 SUMMARY:
	A. Section Includes: Finish Hardware for door openings, except as otherwise specified herein.
	1. Door hardware for aluminum and doors.

	B. Related Sections:
	1. Section 08410 - Aluminum Entrances and Fixed Framing
	2. Section 08211 - Wood Doors.

	C. References: Comply with applicable requirements of the following standards. Where these standards conflict with other specific requirements, the most restrictive shall govern.
	1. Builders Hardware Manufacturing Association (BHMA)
	2. NFPA 101 Life Safety Code
	3. NFPA 80  -Fire Doors and Windows
	4. ANSI-A156.xx- Various Performance Standards for Finish Hardware
	5. UL10C – Positive Pressure Fire Test of Door Assemblies
	6. ANSI-A117.1 – Accessible and Usable Buildings and Facilities
	7. DHI /ANSI A115.IG – Installation Guide for Doors and Hardware
	8. ICC – International Building Code

	D. Intent of Hardware Groups
	1. Should items of hardware not definitely specified be required for completion of the Work, furnish such items of type and quality comparable to adjacent hardware and appropriate for service required.
	2. Where items of hardware aren’t definitely or correctly specified, are required for completion of the Work, a written statement of such omission, error, or other discrepancy to be submitted to Architect, prior to date specified for receipt of bids f...
	3. Special Instructions:
	a. Cross Bar Exit devices are not tested for hurricane impact.  If impact required, push bar type exit devices will be required
	b. Door Elevations A must be changed to 4’0”x10’0” for hardware to work.
	1) Pivots are not designed for use on doors over 4’ in width and for weight above 660 pounds
	2) Vertical rod cross bar panics are not designed for doors over 10’ in height
	3) If cross bar panics are not required at opening 01, the hardware can be changed to a deadlock with push and pull plates.




	1.2 SUBMITTALS:
	A. Special Submittal Requirements: Combine submittals of this Section with Sections listed below to ensure the "design intent" of the system/assembly is understood and can be reviewed together.
	B. Product Data: Manufacturer's specifications and technical data including the following:
	1. Detailed specification of construction and fabrication.
	2. Manufacturer's installation instructions.
	3. Wiring diagrams for each electric product specified. Coordinate voltage with electrical before submitting.
	4. Submit 6 copies of catalog cuts with hardware schedule.
	5. Provide 9001-Quality Management and 14001-Environmental Management for products listed in Materials Section 2.2

	C. Shop Drawings - Hardware Schedule: Submit 6 complete reproducible copy of detailed hardware schedule in a vertical format.
	1. List groups and suffixes in proper sequence.
	2. Completely describe door and list architectural door number.
	3. Manufacturer, product name, and catalog number.
	4. Function, type, and style.
	5. Size and finish of each item.
	6. Mounting heights.
	7. Explanation of abbreviations and symbols used within schedule.
	8. Detailed wiring diagrams, specially developed for each opening, indicating all electric hardware, security equipment and access control equipment, and door and frame rough-ins required for specific opening.

	D. Templates: Submit templates and "reviewed Hardware Schedule" to door and frame supplier and others as applicable to enable proper and accurate sizing and locations of cutouts and reinforcing.
	1. Templates, wiring diagrams and "reviewed Hardware Schedule" of electrical terms to electrical for coordination and verification of voltages and locations.

	E. Samples: (If requested by the Architect)
	1. 1 sample of Lever and Rose/Escutcheon design, (pair).
	2. 1 samples of metal finishes

	F. Contract Closeout Submittals: Comply with Division 1 including specific requirements indicated.
	1. Operating and maintenance manuals: Submit 1 set containing the following.
	a. Complete information in care, maintenance, and adjustment, and data on repair and replacement parts, and information on preservation of finishes.
	b. Catalog pages for each product.
	c. Name, address, and phone number of local representative for each manufacturer.
	d. Parts list for each product.

	2. Copy of final hardware schedule, edited to reflect, "As installed".
	3. Copy of final keying schedule
	4. As installed “Wiring Diagrams” for each piece of hardware connected to power, both low voltage and 110 volts.
	5. One set of special tools required for maintenance and adjustment of hardware, including changing of cylinders.


	1.3 QUALITY ASSURANCE:  Provide the following information:
	1. Statement of qualification for distributor and installers.
	2. Statement of compliance with regulatory requirements and single source responsibility.
	3. Distributor's Qualifications: Firm with 3 years experience in the distribution of commercial hardware.
	a. Distributor to employ full time Architectural Hardware Consultants (AHC) for the purpose of scheduling and coordinating hardware and establishing keying schedule.
	b. Hardware Schedule shall be prepared and signed by an AHC.

	4. Installer's Qualifications: Firm with 3 years experienced in installation of similar hardware to that required for this Project, including specific requirements indicated.
	5. Regulatory Label Requirements: Provide testing agency label or stamp on hardware for labeled openings.
	a. Provide UL listed hardware for labeled and 20 minute openings in conformance with requirements for class of opening scheduled.
	b. Underwriters Laboratories requirements have precedence over this specification where conflict exists.

	6. Single Source Responsibility: Except where specified in hardware schedule, furnish products of only one manufacturer for each type of hardware.
	B. Review Project for extent of finish hardware required to complete the Work. Where there is a conflict between these Specifications and the existing hardware, notify the Architect in writing and furnish hardware in compliance with the Specification ...

	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Packing and Shipping: Comply with Division 1.
	1. Deliver products in original unopened packaging with legible manufacturer's identification.
	2. Package hardware to prevent damage during transit and storage.
	3. Mark hardware to correspond with "reviewed hardware schedule".
	4. Deliver hardware to door and frame manufacturer upon request.

	B. Storage and Protection: Comply with manufacturer's recommendations.

	1.5 PROJECT CONDITIONS:
	A. Coordinate hardware with other work. Furnish hardware items of proper design for use on doors and frames of the thickness, profile, swing, security and similar requirements indicated, as necessary for the proper installation and function, regardles...
	B. Review Shop Drawings for doors and entrances to confirm that adequate provisions will be made for the proper installation of hardware.

	1.6 WARRANTY:
	A. Manufacturer’s Warranty:
	1. Closers: Ten years
	2. Exit Devices: Five Years
	3. Locksets & Cylinders: Three years
	4. All other Hardware: Two years.


	1.7 MAINTENANCE:
	A. Extra Service Materials: Deliver to Owner extra materials from same production run as products installed. Package products with protective covering and identify with descriptive labels. Comply with Division 1 Closeout Submittals Section.
	1. Special Tools: Provide special wrenches and tools applicable to each different or special hardware component.
	2. Maintenance Tools: Provide maintenance tools and accessories supplied by hardware component manufacturer.
	3. Delivery, Storage and Protection: Comply with Owner’s requirements for delivery, storage and protection of extra service materials.

	B. Maintenance Service: Submit for Owner’s consideration maintenance service agreement for electronic products installed.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS:
	A. The following manufacturers are approved subject to compliance with requirements of the Contract Documents. Approval of manufacturers other than those listed shall be in accordance with Division 1.

	2.2 MATERIALS:
	A. Hinges: Shall be Five Knuckle Ball bearing hinges
	1. Template screw hole locations
	2. Bearings are to be fully hardened.
	3. Bearing shell is to be consistent shape with barrel.
	4. Minimum of 2 permanently lubricated non-detachable bearings on standard weight hinge and 4 permanently lubricated bearing on heavy weight hinges.
	5. Equip with easily seated, non-rising pins.
	6. Non Removable Pin screws shall be slotted stainless steel screws.
	7. Hinges shall be full polished, front, back and barrel.
	8. Hinge pin is to be fully plated.
	9. Bearing assembly is to be installed after plating.
	10. Sufficient size to allow 180-degree swing of door
	11. Furnish five knuckles with flush ball bearings
	12. Provide hinge type as listed in schedule.
	13. Furnish 3 hinges per leaf to 7 foot 6 inch height. Add one for each additional 30 inches in height or fraction thereof.
	14. Tested and approved by BHMA for all applicable ANSI Standards for type, size, function and finish
	15. UL10C listed for Fire rated doors.

	B. Mortise Type Locks and Latches:
	1. Tested and approved by BHMA for ANSI A156.13, Series 1000, Operational Grade 1, Extra-Heavy Duty, Security Grade 2 and be UL10C.
	2. Furnish UL or recognized independent laboratory certified mechanical operational testing to 4 million cycles minimum.
	3. Provide 9001-Quality Management and 14001-Environmental Management.
	4. Fit ANSI A115.1 door preparation
	5. Functions and design as indicated in the hardware groups
	6. Solid, one-piece, 3/4-inch (19mm) throw, anti-friction latchbolt made of self-lubricating stainless steel
	7. Deadbolt functions shall have 1 inch (25mm) throw bolt made of hardened stainless steel
	8. Latchbolt and Deadbolt are to extend into the case a minimum of 3/8 inch (9.5mm) when fully extended
	9. Auxiliary deadlatch to be made of one piece stainless steel, permanently lubricated
	10. Provide sufficient curved strike lip to protect door trim
	11. Lever handles must be of forged or cast brass, bronze or stainless steel construction and conform to ANSI A117.1. Levers that contain a hollow cavity are not acceptable
	12. Lock shall have self-aligning, thru-bolted trim
	13. Levers to operate a roller bearing spindle hub mechanism
	14. Mortise cylinders of lock shall have a concealed internal setscrew for securing the cylinder to the lockset. The internal setscrew will be accessible only by removing the core, with the control key, from the cylinder body.
	15. Spindle to be designed to prevent forced entry from attacking of lever
	16. Provide locksets with 7-pin removable and interchangeable core cylinders
	17. Each lever to have independent spring mechanism controlling it
	18. Core face must be the same finish as the lockset.

	C. Mortise Deadbolt:
	1. Tested and approved by ANSI A156.36, Operational Grade 1.
	2. Provide 9001-Quality Management and 14001-Environmental Management.
	3. Locksets and cores to be of the same manufacturer to maintain complete lockset warranty
	4. 2-3/4 inch (70mm) backset
	5. 1 inch throw deadbolt
	6. Provide locksets with 7-pin core.

	D. Exit Devices: Exit devices to meet or exceed BHMA for ANSI 156.3, Grade 1.
	1. Exit devices to be tested and certified by UL or by a recognized independent laboratory for mechanical operational testing to 10 million cycles minimum with inspection confirming Grade 1 Loaded Forces have been maintained.
	2. Exit devices chassis to be investment cast steel, zinc dichromate.
	3. Exit devices to have stainless steel deadlocking ¾” through latch bolt.
	4. Exit devices to be equipped with sound dampening on touchbar.
	5. Non-fire rated exit devices to have cylinder dogging.
	6. Non-fire rated exit devices to have ¼” minimum turn hex key dogging.
	7. Touchpad to be “T” style constructed of architectural metal with matching metal end caps.
	8. Touchbar assembly on wide style exit devices to have a ¼” clearance to allow for vision frames.
	9. All exposed exit device components to be of architectural metals and “true” architectural finishes.
	10. Provide strikes as required by application.
	11. Fire exit hardware to conform to UL10C and UBC 7-2. UL tested for Accident Hazard.
	12. The strike is to be black powder coated finish.
	13. Exit devices to have field reversible handing.
	14. Provide heavy duty vandal resistant lever trim with heavy duty investment cast stainless steel components and extra strength shock absorbing overload springs. Lever shall not require resetting.  Lever design to match locksets and latchsets.
	15. Provide 9001-Quality Management and 14001-Environmental Management.
	16. Vertical Latch Assemblies to have gravity operation, no springs.
	17. Approved Manufacturers
	a. The following manufacturers will be approved contingent on meeting or exceeding the above performance criteria:
	1) Precision Manufactured by Precision Hardware, Div. of dormakaba USA



	E. Door Closers shall:
	1. Tested and approved by BHMA for ANSI 156.4, Grade 1
	2. UL10C certified
	3. Provide 9001-Quality Management and 14001-Environmental Management.
	4. Closer shall have extra-duty arms and knuckles
	5. Conform to ANSI 117.1
	6. Maximum 2 7/16 inch case projection with non-ferrous cover
	7. Separate adjusting valves for closing and latching speed, and backcheck
	8. Provide adapter plates, shim spacers and blade stop spacers as required by frame and door conditions
	9. Full rack and pinion type closer with 1½“ minimum bore
	10. Mount closers on non-public side of door, unless otherwise noted in specification
	11. Closers shall be non-handed, non-sized and multi-sized.

	F. Push Plates: Provide with four beveled edges ANSI J301, .050 thickness, size as indicated in hardware set. Furnish oval-head countersunk screws to match finish.
	G. Pulls with plates: Provide with four beveled edges ANSI J301, .050 thickness Plate s with ANSI J401 Pull as listed in hardware set. Provide proper fasteners for door construction.
	H. Kickplates: Provide with four beveled edges ANSI J102, 10 inches high by width less 2 inches on single doors and 1 inch on pairs of doors. Furnish oval-head countersunk screws to match finish.
	I. Mop plates: Provide with four beveled edges ANSI J103, 4 inches high by width less 1 inch on single doors and 1 inch on pairs of doors. Furnish oval-head countersunk screws to match finish.
	J. Door Bolts: Flush bolts for wood or metal doors.
	1. Provide a set of Automatic bolts, Certified ANSI/BHMA 156.3 Type 25 for hollow metal label doors.
	2. Provide a set of Automatic bolts, Certified ANSI/BHMA 156.3 Type 27 at wood label doors.
	3. Manual flush bolts, Certified ANSI/BHMA 156.16 at openings where allowed local authority.
	4. Provide Dust Proof Strike, Certified ANSI/BHMA 156.16 at doors with flush bolts without thresholds.

	K. Seals: All seals shall be finished to match adjacent frame color. Seals shall be furnished as listed in schedule. Material shall be UL listed for labeled openings.

	2.3 FINISH:
	A. Designations used in Schedule of Finish Hardware - 3.05, and elsewhere to indicate hardware finishes are those listed in ANSI/BHMA A156.18 including coordination with traditional U.S. finishes shown by certain manufacturers for their products
	B. Powder coat door closers to match other hardware, unless otherwise noted.
	C. Aluminum items shall be finished to match predominant adjacent material. Seals to coordinate with frame color.

	2.4 KEYS AND KEYING:
	A. Provide keyed brass construction cores and keys during the construction period. Construction control and operating keys and core shall not be part of the Owner's permanent keying system or furnished in the same keyway (or key section) as the Owner'...
	B. Cylinders, removable and interchangeable core system: Best CORMAX™ Patented 7-pin.
	C. Permanent keys and cores: Stamped with the applicable key mark for identification. These visual key control marks or codes will not include the actual key cuts. Permanent keys will also be stamped "Do Not Duplicate."
	D. Transmit Grand Masterkeys, Masterkeys and other Security keys to Owner by Registered Mail, return receipt requested.
	E. Furnish keys in the following quantities:
	1. 1 each Grand Masterkeys
	2. 4 each Masterkeys
	3. 2 each Change keys each keyed core
	4. 5 each Construction masterkeys
	5. 1 each Control keys

	F. The Owner, or the Owner's agent, will install permanent cores and return the construction cores to the Hardware Supplier. Construction cores and keys remain the property of the Hardware Supplier.
	G. Keying Schedule: Arrange for a keying meeting, and programming meeting with Architect Owner and hardware supplier, and other involved parties to ensure locksets and locking hardware, are functionally correct and keying and programming complies with...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verification of conditions: Examine doors, frames, related items and conditions under which Work is to be performed and identify conditions detrimental to proper and or timely completion.
	1. Do not proceed until unsatisfactory conditions have been corrected.


	3.2 HARDWARE LOCATIONS:
	A. Mount hardware units at heights indicated in the following publications except as specifically indicated or required to comply with the governing regulations.
	1. Recommended Locations for Builder’s Hardware for Standard Steel Doors and Frames, by the Door and Hardware Institute (DHI).
	2. Recommended locations for Architectural Hardware for flush wood doors (DHI).
	3. WDMA Industry Standard I.S.-1A-04, Industry Standard for Architectural wood flush doors.


	3.3 INSTALLATION:
	A. Install each hardware item per manufacturer's instructions and recommendations. Do not install surface mounted items until finishes have been completed on the substrate.  Set units level, plumb and true to line and location. Adjust and reinforce th...
	B. Conform to local governing agency security ordinance.
	C. Install Conforming to ICC/ANSI A117.1 Accessible and Usable Building and Facilities.
	1. Adjust door closer sweep periods so that from the open position of 70 degrees, the door will take at least 3 seconds to move to a point 3 inches from the latch, measured to the landing side of the door.

	D. Installed hardware using the manufacturers fasteners provided. Drill and tap all screw holes located in metallic materials. Do not use “Riv-Nuts” or similar products.

	3.4 FIELD QUALITY CONTROL AND FINAL ADJUSTMENT
	A. Contractor/Installers, Field Services:  After installation is complete, contractor shall inspect the completed door openings on site to verify installation of hardware is complete and properly adjusted, in accordance with both the Contract Document...
	1. Check and adjust closers to ensure proper operation.
	2. Check latchset, lockset, and exit devices are properly installed and adjusted to ensure proper operation.
	a. Verify levers are free from binding.
	b. Ensure latchbolts and dead bolts are engaged into strike and hardware is functioning.

	3. Report findings, in writing, to architect indicating that all hardware is installed and functioning properly. Include recommendations outlining corrective actions for improperly functioning hardware if required.


	3.5 SCHEDULE OF FINISH HARDWARE:


	08750 - Access Control System (ACS) Doors & Harware
	SECTION 08750 – ACCESS CONTROL SYSTEM (ACS) DOORS AND HARDWARE
	END OF SECTION 08750

	08800 - Glass and Glazing
	09250 - Gypsum Drywall
	09300 - Ceramic Tile
	09510 - Acoustical Tile Ceilings
	09650 - Resilient Flooring
	1. Luxury Vinyl Tile (LVT).
	2. Vinyl Base.
	B. Close spaces to traffic during floor tile installation. Close spaces to heavy traffic for 48 hours after floor tile installation and to light foot traffic for 24 hours after floor tile installation
	C. Install resilient flooring and accessories after other finishing operations, including painting, have been completed. Do not install resilient flooring over concrete slabs until the latter have been cured and are sufficiently dry to achieve bond wi...
	D. Remove substrate coatings and other substances that are incompatible with adhesives and that contain soap, wax, oil, or silicone, using mechanical methods recommended by floor tile manufacturer.  Do not use solvents.
	G. Moisture Testing:  Proceed with installation only after substrates pass testing according to floor tile manufacturer's written recommendations.
	3. Some pre-blending may be required depending on color or shade variation, refer to section 2 of Installation instruction on Centiva website.


	09680 - Carpeting
	09900 - Painting
	10100 - Marker Boards
	10440 - Specialty Signs
	10522 - Fire Extinguishers
	10800 - Toilet Accessories
	15100 - MECHANICAL GENERAL REQUIREMENTS
	15200 -TESTING AND BALANCING AIR DISTRIBUTION SYSTEMS
	15400 - PLUMBING
	F. Floor drain traps and horizontal piping above finished areas used for a/c condensate drainage shall be insulated with 1" thick blanketed insulation.

	15510 - FIRE SPRINKLER SYSTEM
	15800 - HEATING, VENTILATION AND AIR CONDITIONING
	A. The sizes, runs, and connections of ducts shall be as indicated.  Adhere to drawings as closely as possible.  The right is reserved, however, if required to meet structural or other interferences, to vary run and shape of ducts and offsets during p...
	B. Materials - Methods of Construction: Details of construction and materials not specified herein shall be in accordance with SMACNA Low Velocity and ASHRAE "Guide" recommendations.  Fabricate ductwork in workmanlike manner with airtight joints pres...
	C. Sheet metal gauges for rectangular duct construction shall be:
	D. Duct Support:  Support horizontal ducts with hangers spaced not more than 8' apart, place hangers at changes in directions.  Use metal   strap hangers for ducts up to 30" wide, angle hangers for ducts over 30" wide.  Make strap hangers 1" by 16-ga...
	D. Provide flexible duct connectors between ducts and air handler.  Connectors shall be constructed of 29 ounce, fire resistant, neoprene-coated fiberglass approximately 6" wide, bordered by crimping to sheet metal and fastened to ducts with screws no...
	G. Spin-in fittings for connecting flex duct run-outs to trunk duct shall be Air-Trac, Flexmaster, Ductmate, or approved equal.  Fitting shall have a balancing butterfly damper and air extractor.  Provide minimum 22-gage spin-in and scoop with a 20-g...
	A. Provide splitter and deflecting vanes for control of air volume and direction, and for balancing system where indicated, specified, directed or required.
	B. Dampers shall be of same materials as duct, at least one gauge heavier than duct, reinforced where directed, and shall have an accessible location indicating quadrant, locking device for adjusting and locking dampers in position.
	C. Stiffen duct at damper location, install damper in manner to prevent rattling.
	E. Automatic (motorized) dampers shall be of the parallel blade type.  They shall be furnished in sizes shown on plans.  Frame and blades shall be 14-gage galvanized steel with mill galvanized finish.  Blades shall have horizontal orientation and be ...
	F. Manufacturers:  Dampers may also be manufactured by Air Balance, Arrow United Industries, Greenheck, Industrial Louvers, Louvers and Dampers, or Nailor-Hart.
	B. For rectangular ducts, the nominal size of the access opening shall be:

	A. Location of ceiling mounted type, sidewall type and floor mounted type air devices shall be as shown on plans.  Install and fasten air distribution devices per manufacturer's detailed drawings.  Use gaskets to make air-tight joints with adjoining ...
	B. Ceiling diffusers shall be equal to Titus series TDC-AA- adjustable type with 24" x 24" lay-in panel with opposed blade balancing damper of size and capacity as indicated on drawings. Provide with square to round duct connection.  Round duct conne...
	C. Ceiling mounted return and transfer air grilles shall be equal to Titus Series 50F.  Grilles shall be of aluminum construction with a 1/2"x1/2"x1/2" aluminum grid.  Grille shall have a 90% free area (minimum).  Provide with opposed blade damper (e...
	D. Sidewall supply grilles shall be equal to Titus 272RS with opposed blade balancing damper.  Blades shall be double deflection type with the blades parallel to the short dimension.  Blades shall be spaced at 3/4" on center.  Grilles shall be of alu...
	E. Sidewall return air grilles shall be equal to Titus 4FL with opposed blade damper (unless otherwise noted on the architectural drawings).  Blades shall be fixed deflection type with blades parallel to the long dimension.  Blades shall be at a 45  ...
	F. Location of ceiling mounted air distribution devices shall be coordinated with the architectural reflected ceiling plan. Install and fasten ceiling diffuser and return air grilles as per manufacturer's detailed drawings, use gaskets to make airtig...
	G. Acceptable manufacturers are Carnes, Nailor, Greenheck, Metal-aire, Titus, Price, or an approved equal.
	A. Piping shall be type "K" hard drawn copper, ASTM Spec. B280, and shall be mill cleaned, dried, and capped.
	B. Fittings shall be extra heavy wrought copper in accordance with ANSI B9.1 with joints soldered using a high content silver alloy solder.
	C. Installation shall be in accordance with unit manufacturer's requirements with all piping secured to walls and suspended above ceilings with approved galvanized hangers and clamps.  Entire installation shall be in accordance with ANSI Standard B31...
	D. Insulate refrigerant suction line with 3/4" wall foamed plastic insulation slipped over tubing and all joints thoroughly sealed.  Paint insulation with two coats of acrylic protective paint where insulation is exposed to weather.  The first coat s...
	E. Suspend overhead piping and pipe runs above ceiling as detailed on the drawings with trapeze hangers at 4'-0" on center.
	F. If field piping is used, piping diagrams shall be submitted by unit manufacturer showing pipe sizes, traps, service valves, etc., required for proper operation of equipment.  Pre-charged tubing may be used at Contractor's option.
	G. Test refrigerant system at 300 psi before charging system where units are to be field charged.  System is to be thoroughly purged and evacuated before charging with refrigerant in accordance with manufacturer's recommendations.  If factory pre-cha...
	A. Units shall be completely factory assembled, wired, and statically tested.  Units shall be ARI certified and rated in accordance with the latest ARI Standard for Heat Pump Units.
	B. Construction shall be heavy gage galvanized steel with a weather resistant powder finish. Unit shall have a corrosion and weatherproof base.
	C. Condenser coil shall be copper tube type with aluminum fins mechanically bonded to the tubes.  If all aluminum coils are provided, manufacturer shall provide five-year warranty for the coil.  Condenser coil shall be protected on all four sides by ...
	D. Condenser fan shall be propeller type, vertical discharge with vinyl coated fan guard.  Fan shall be electronically balanced to eliminate vibration and noise.  Fan motor shall be direct drive, inherently protected with sealed ball bearings. Provid...
	E. Compressors shall be designed for split system direct expansion use.
	F. Compressors shall be sealed hermetic type with external vibration isolating mounts. Compressors shall have crankcase heaters to prevent oil dilution.  Compressor section to contain filter drier and accumulator. Compressors shall have factory-mount...
	G. Controls shall be factory mounted and wired in an accessible enclosure within the compressor compartment.  System controls shall have a fully automatic defrost cycle for heating operation.  Safety controls shall consist of high-low pressure cut-ou...
	H. Unit shall be provided with the following options:
	1. Anti-short cycle timer
	2. Evaporator defrost control
	3. Indoor fan delay
	4. Seacoast coil coatings and hardware kit
	5. Low ambient kit
	6. Rubber isolators
	I. Unit shall have capacities as per schedule on drawings and shall be Trane, Carrier, Lennox, York, or an approved equal.  EER (or SEER) and COP shall meet minimum requirements of heat pump unit schedule on the drawings.
	A. Unit shall be completely factory assembled with direct expansion coil, insulated drain pan, fan and toolless filter section.  Units shall be designed for vertical mounting as shown on the plans.
	B. Evaporator coil shall be direct expansion, R-410A, copper tube with aluminum fins mechanically bonded.  Thermal expansion valves shall have bypass line and check valve installed for heat pump use.  Minimum tube size shall be 1/2" o.d
	C. Evaporator fan shall be forward curved double inlet mounted on a common shaft with permanently lubricated ball bearings.  Fan shall be statically and dynamically balanced for smooth operation.  Evaporator fans shall have V-belt drives with adjusta...
	D. Cabinet shall be constructed of hot dip galvanized sheet steel a minimum thickness of 18-gauge.  Interior panels and top shall be covered with insulation to prevent heat gain and noise transmission.  Drain pan shall be coated to prevent condensati...
	E. Filter shall be of standard size throwaway and not less than 1" thick.  Filter section shall be toolless accessible from front of unit.  Filters shall be a minimum of MERV 7 per ASHRAE 52.2.
	F. Units shall have capacity as per schedule on drawings and shall be Trane, Carrier, Lennox, York, or an approved equal.
	G. Electric heaters shall be UL listed and factory installed as an integral part of the air handler with timed defrost control.  See section Electric Heaters hereinafter specified.
	2.10 CEILING MOUNTED EXHAUST FANS
	A. Ceiling cabinet type fans shall have 1/2” thick acoustical lined steel housing, direct drive centrifugal fan, backdraft damper, integral aluminum white powder coated ceiling grille, integral disconnect switch and speed controller.  No plastic grill...
	C. Wiring:  All control wiring external to the heat pump equipment shall be installed by the Controls sub-contractor under the direct supervision of the HVAC subcontractor.  Control wiring shall be installed in conduit (see below) and shall be color ...
	*NOTE:  All power wiring required for equipment operations shall be by the Electrical contractor.  This contractor shall also provide all conduits as required for control wiring.
	D. Test all units for two (2) 8-hour days under the supervision of manufacturer's representative, who shall make all necessary adjustments and instruct designated operating personnel in operation and maintenance of equipment and controls.
	A. Air Conditioning Systems Filtration Notes:  It is the mechanical contractors responsibility to ensure the inside of each air handling unit with associated air distribution system is kept cleaned and not allow construction dust to infiltrate the sys...

	16100 - Electrical
	SECTION 16100 - ELECTRICAL
	PART 1 - GENERAL
	PART 2 - PRODUCTS
	B. All components shall be of the same manufacturer as the busway.
	B. Quality Assurance: All Surge Protective Devices (SPDs) shall be tested and listed to ANSI/UL 1449-2006 (UL 1449 3rd Edition) and Complimentary Listed to UL 1283 by an independent testing agency, with the experience and capability to conduct the tes...
	C. Codes and Standards:
	1.  ANSI/IEEE Std C62.41.1™-2002, IEEE Guide on the Surge Environment in Low- Voltage (1000 V and Less) AC Power Circuits
	2.  ANSI/IEEE Std C62.41.2™-2002, IEEE Recommended Practice on Characterization of Surges in Low-Voltage (1000 V and Less) AC Power Circuits
	3.   ANSI/IEEE Std C62.45™ -2002, IEEE Recommended Practice on Surge Testing for Equipment Connected to Low-Voltage (1000 V and Less) AC Power Circuits
	4.  ANSI C84.1, American National Standard for Electric Power Systems and Equipment – Voltage Ratings (60 Hertz)
	5.   ANSI/IEEE Standard 1100-2005, IEEE Recommended Practice for Power and Grounding Electronic Equipment (Emerald Book) – Clause 8.6.1
	6.  National Fire Protection Association (NFPA) 70 (N.E.C.) – 2002 – Article 285
	7.   ANSI/UL Standards 1449-2006 Listed (UL 1449 Third Edition), UL 1283 Listed, CUL Listed & CE compliant “low-voltage directive.”
	8.  IEEE Standard C62.72™ - 2007 – IEEE Guide for the Application of Surge-Protective Devices for Low-Voltage (1000 V or less) AC Power Circuits

	D. Manufacturer Qualifications:
	6. Wireway fittings shall be steel with rust resistant undercoat and finish coat to match the wireway.  The fittings shall be so designed that the sections can be electrically and mechanically fitted together to form a complete system.  Dead ends sha...
	7. Couplings and Unions shall be galvanized steel, tapered thread standard conduit couplings for intermediate metal conduit and rigid metal conduit.  PVC couplings for rigid non-metallic conduit shall use approved adhesive, and threaded couplings sha...
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