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NOTICE OF PROJECT INFORMATION 

NOTICE OF PROJECT INFORMATION IS HEREBY GIVEN, by the Board of Education, Cato-Meridian 

Central School District (hereinafter called "Owner"), for the Phase 1 Capital Improvement Project involving 

septic system reconstruction at the Elementary School, Junior-Senior High School, and Bus Garage, and other 

select site features at the combined campus. 

The project is currently at NY State Education Department for approval. Once approval is obtained, a 

Bid opening date will be established, and a Notice to Bidders, Instructions to Bidders, and Bid Forms 

will be sent out. 

When NYSED approval is received, the Owner will be seeking separate Bids for the separate Prime 

Contracts for  

Electrical Work Contractor (EC1) 

Site Work Contractor (SC1) 

in accordance with the Drawings, Project Manual, and other Bidding and Contract Documents prepared by: 

Tetra Tech Engineers, Architects & Landscape Architects, P.C. d/b/a 

Tetra Tech Architects & Engineers 

10 Brown Road 

Ithaca, New York 14850 

Construction Manager: 

C&S Companies 

499 Col Eileen Collins Boulevard 

Syracuse, New York 13212 

For convenience and information, the Informational Documents may be examined at the following 
location: 

Cato-Meridian Central School District, 2851 State Route 370, Cato, New York 13033 

Complete digital sets of Informational Documents, drawings and specifications, may be obtained online as an 

electronic download at www.syracuseblueprintplanroom.com under ‘public projects’ for a non-refundable fee 

of $25.00 (Twenty-Five Dollars). 

00 11 12 

http://www.syracuseblueprintplanroom.com/
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PRE-BID REQUEST FOR INTERPRETATION FORM 

 

SUBMIT FORM BY EMAIL TO INE.Cato-Meridian@tetratech.com 

 AND COPY RLawton@cscos.com 
 

 

Project No.:  374886-23001.1  Date:  

 

Project Name:  Phase 1 Capital Improvement Project - Septic 

 

 -----------------------------------------------------------------------------------------------------------------------------------  

Bidder Contact Person:  

Bidder Company Name:  

Bidder Phone:  

Bidder Email Address:  

 -----------------------------------------------------------------------------------------------------------------------------------  

Question Pertains to: 

 

Drawing Number:  

Plan Area: 

Room Number: 

Drawing Detail Number: 

Specification Section:  

 -----------------------------------------------------------------------------------------------------------------------------------  

Question: (Please be specific) 

 

 

 

 

 

 

 

 

 -----------------------------------------------------------------------------------------------------------------------------------  

Review by Architect/Engineers: Responded By: __________ Date: ___________ 

 

 

 

 

 

 
 

 

 -----------------------------------------------------------------------------------------------------------------------------------  

Submit requests not less than 5 working days prior to the specified Bid Opening due date and time. In the event 

that this question requires clarification or modification of the Contract Documents, such written information can 

only be provided by formal Addendum, distributed to all plan holders.  

00 21 13.01 

TETRA TECH 
ARC HITECTS & ENG INEERS 



����������	�
������������������������������������������ ������������! ����"�#$%&'()*'+$%�,-%-./(�-&�012+&/(�31+'+$%
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HIJKIJL	MN	IO	PQRSIPQK	HT	MUUV	WQPOXPYMJZQ	HT	[\Q	]XJ[PMZ[XP	N\MUU	HQ	PQRSIPQK	XJUT	[X	[\Q	Q̂[QJ[	ZXJNIN[QJ[	_I[\	[\Q	]XJ[PMZ[	̀XZSYQJ[N	MJK	PQMNXJMHUT	IJOQPMHUQ	OPXY	[\QY	MN	HQIJL	JQZQNNMPT	[X	WPXKSZQ	[\Q	IJKIZM[QK	PQNSU[Nab	cdedcdc	f\Q	IJgMUIKI[T	XO	MJT	WPXgINIXJ	XO	[\Q	]XJ[PMZ[	̀XZSYQJ[N	N\MUU	JX[	IJgMUIKM[Q	[\Q	]XJ[PMZ[	XP	I[N	PQYMIJIJL	WPXgINIXJNa	hO	I[	IN	KQ[QPYIJQK	[\M[	MJT	WPXgINIXJ	XO	[\Q	]XJ[PMZ[	̀XZSYQJ[N	gIXUM[QN	MJT	UM_i	XP	IN	X[\QP_INQ	IJgMUIK	XP	SJQJOXPZQMHUQi	[\QJ	[\M[	WPXgINIXJ	N\MUU	HQ	PQgINQK	[X	[\Q	Q̂[QJ[	JQZQNNMPT	[X	YMjQ	[\M[	WPXgINIXJ	UQLMU	MJK	QJOXPZQMHUQa	hJ	NSZ\	ZMNQ	[\Q	]XJ[PMZ[	̀XZSYQJ[N	N\MUU	HQ	ZXJN[PSQKi	[X	[\Q	OSUUQN[	Q̂[QJ[	WQPYI[[QK	HT	UM_i	[X	LIgQ	QOOQZ[	[X	[\Q	WMP[IQNk	IJ[QJ[IXJN	MJK	WSPWXNQN	IJ	Q̂QZS[IJL	[\Q	]XJ[PMZ[ab	cdede	lPLMJImM[IXJ	XO	[\Q	nWQZIOIZM[IXJN	IJ[X	KIgINIXJNi	NQZ[IXJN	MJK	MP[IZUQNi	MJK	MPPMJLQYQJ[	XO	̀PM_IJLN	N\MUU	JX[	ZXJ[PXU	[\Q	]XJ[PMZ[XP	IJ	KIgIKIJL	[\Q	oXPj	MYXJL	nSHZXJ[PMZ[XPN	XP	IJ	QN[MHUIN\IJL	[\Q	Q̂[QJ[	XO	oXPj	[X	HQ	WQPOXPYQK	HT	MJT	[PMKQab	cdedp	qJUQNN	X[\QP_INQ	N[M[QK	IJ	[\Q	]XJ[PMZ[	̀XZSYQJ[Ni	_XPKN	[\M[	\MgQ	_QUUrjJX_J	[QZ\JIZMU	XP	ZXJN[PSZ[IXJ	IJKSN[PT	YQMJIJLN	MPQ	SNQK	IJ	[\Q	]XJ[PMZ[	̀XZSYQJ[N	IJ	MZZXPKMJZQ	_I[\	NSZ\	PQZXLJImQK	YQMJIJLNab	cdedpdc	hJ	[\Q	QgQJ[	XO	ZXJOUIZ[N	XP	KINZPQWMJZIQN	MYXJL	[\Q	]XJ[PMZ[	̀XZSYQJ[Ni	IJ[QPWPQ[M[IXJN	_IUU	HQ	HMNQK	XJ	[\Q	OXUUX_IJL	WPIXPI[IQNsdc	tXKIOIZM[IXJNi	MN	KQOIJQK	IJ	nQZ[IXJ	uauauade	f\Q	vLPQQYQJ[adp	vKKQJKMi	_I[\	[\XNQ	XO	UM[QP	KM[Q	\MgIJL	WPQZQKQJZQ	XgQP	[\XNQ	XO	QMPUIQP	KM[Qadw	f\Q	xQJQPMU	]XJKI[IXJN	XO	[\Q	]XJ[PMZ[	OXP	]XJN[PSZ[IXJady	̀IgINIXJ	zu	XO	[\Q	nWQZIOIZM[IXJNad{	̀PM_IJLN	MJK	PQYMIJIJL	̀IgINIXJN	XO	[\Q	nWQZIOIZM[IXJNahJ	[\Q	ZMNQ	XO	ZXJOUIZ[N	XP	KINZPQWMJZIQN	HQ[_QQJ	̀PM_IJLN	MJK	̀IgINIXJN	XO	[\Q	nWQZIOIZM[IXJN	|X[\QP	[\MJ	̀IgINIXJ	zu}i	XP	_I[\IJ	XP	MYXJL	[\Q	]XJ[PMZ[	̀XZSYQJ[N	MJK	JX[	ZUMPIOIQK	HT	vKKQJKSYi	[\Q	vPZ\I[QZ[	_IUU	KQ[QPYIJQ	_\IZ\	[MjQN	WPQZQKQJZQ	IJ	MZZXPKMJZQ	_I[\	nQZ[IXJN	~a�auui	~a�au�i	MJK	~a�au�ab	cdp	��������������fQPYN	ZMWI[MUImQK	IJ	[\QNQ	xQJQPMU	]XJKI[IXJN	IJZUSKQ	[\XNQ	[\M[	MPQ	|u}	NWQZIOIZMUUT	KQOIJQKi	|�}	[\Q	[I[UQN	XO	JSYHQPQK	MP[IZUQNi	XP	|�}	[\Q	[I[UQN	XO	X[\QP	KXZSYQJ[N	WSHUIN\QK	HT	[\Q	vYQPIZMJ	hJN[I[S[Q	XO	vPZ\I[QZ[Nab	cdw	��������������hJ	[\Q	IJ[QPQN[	XO	HPQgI[T	[\Q	]XJ[PMZ[	̀XZSYQJ[N	OPQRSQJ[UT	XYI[	YXKIOTIJL	_XPKN	NSZ\	MN	�MUU�	MJK	�MJT�	MJK	MP[IZUQN	NSZ\	MN	�[\Q�	MJK	�MJi�	HS[	[\Q	OMZ[	[\M[	M	YXKIOIQP	XP	MJ	MP[IZUQ	IN	MHNQJ[	OPXY	XJQ	N[M[QYQJ[	MJK	MWWQMPN	IJ	MJX[\QP	IN	JX[	IJ[QJKQK	[X	MOOQZ[	[\Q	IJ[QPWPQ[M[IXJ	XO	QI[\QP	N[M[QYQJ[ab	cdy	���������	���	���	��	���������	���������������	���	�����	�����������	��	�������b	cdydc	f\Q	vPZ\I[QZ[	MJK	[\Q	vPZ\I[QZ[kN	ZXJNSU[MJ[N	N\MUU	HQ	KQQYQK	[\Q	MS[\XPN	MJK	X_JQPN	XO	[\QIP	PQNWQZ[IgQ	hJN[PSYQJ[N	XO	nQPgIZQi	IJZUSKIJL	[\Q	̀PM_IJLN	MJK	nWQZIOIZM[IXJNi	MJK	PQ[MIJ	MUU	ZXYYXJ	UM_i	N[M[S[XPTi	MJK	X[\QP	PQNQPgQK	PIL\[N	IJ	[\QIP	hJN[PSYQJ[N	XO	nQPgIZQi	IJZUSKIJL	ZXWTPIL\[Na	f\Q	]XJ[PMZ[XPi	nSHZXJ[PMZ[XPNi	NSHrNSHZXJ[PMZ[XPNi	MJK	NSWWUIQPN	N\MUU	JX[	X_J	XP	ZUMIY	M	ZXWTPIL\[	IJ	[\Q	hJN[PSYQJ[N	XO	nQPgIZQa	nSHYI[[MU	XP	KIN[PIHS[IXJ	[X	YQQ[	XOOIZIMU	PQLSUM[XPT	PQRSIPQYQJ[N	XP	OXP	X[\QP	WSPWXNQN	IJ	ZXJJQZ[IXJ	_I[\	[\Q	�PX�QZ[	IN	JX[	[X	HQ	ZXJN[PSQK	MN	WSHUIZM[IXJ	IJ	KQPXLM[IXJ	XO	[\Q	vPZ\I[QZ[kN	XP	vPZ\I[QZ[kN	ZXJNSU[MJ[Nk	PQNQPgQK	PIL\[Nab	cdyde	f\Q	]XJ[PMZ[XPi	nSHZXJ[PMZ[XPNi	nSHrNSHZXJ[PMZ[XPNi	MJK	NSWWUIQPN	MPQ	MS[\XPImQK	[X	SNQ	MJK	PQWPXKSZQ	[\Q	hJN[PSYQJ[N	XO	nQPgIZQ	WPXgIKQK	[X	[\QYi	NSH�QZ[	[X	MJT	WPX[XZXUN	QN[MHUIN\QK	WSPNSMJ[	[X	nQZ[IXJN	ua�	MJK	ua i	NXUQUT	MJK	Q̂ZUSNIgQUT	OXP	Q̂QZS[IXJ	XO	[\Q	oXPja	vUU	ZXWIQN	YMKQ	SJKQP	[\IN	MS[\XPImM[IXJ	N\MUU	HQMP	[\Q	ZXWTPIL\[	JX[IZQi	IO	MJTi	N\X_J	XJ	[\Q	hJN[PSYQJ[N	XO	nQPgIZQa	f\Q	]XJ[PMZ[XPi	nSHZXJ[PMZ[XPNi	nSHrNSHZXJ[PMZ[XPNi	MJK	NSWWUIQPN	YMT	JX[	SNQ	[\Q	hJN[PSYQJ[N	XO	nQPgIZQ	XJ	X[\QP	WPX�QZ[N	XP	OXP	MKKI[IXJN	[X	[\Q	�PX�QZ[	XS[NIKQ	[\Q	NZXWQ	XO	[\Q	oXPj	_I[\XS[	[\Q	NWQZIOIZ	_PI[[QJ	ZXJNQJ[	XO	[\Q	l_JQPi	vPZ\I[QZ[i	MJK	[\Q	vPZ\I[QZ[kN	ZXJNSU[MJ[Nab	cd{	¡�����b	cd{dc	¢̂ZQW[	MN	X[\QP_INQ	WPXgIKQK	IJ	nQZ[IXJ	ua£a�i	_\QPQ	[\Q	]XJ[PMZ[	̀XZSYQJ[N	PQRSIPQ	XJQ	WMP[T	[X	JX[IOT	XP	LIgQ	JX[IZQ	[X	[\Q	X[\QP	WMP[Ti	NSZ\	JX[IZQ	N\MUU	HQ	WPXgIKQK	IJ	_PI[IJL	[X	[\Q	KQNILJM[QK	PQWPQNQJ[M[IgQ	XO	[\Q	WMP[T	[X	
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HIJK	LIM	NJLOPM	OQ	RSSTMQQMS	RNS	QIRUU	VM	SMMKMS	LJ	IRWM	VMMN	SXUY	QMTWMS	OZ	SMUOWMTMS	ON	[MTQJN\	VY	KROU\	VY	PJXTOMT\	JT	VY	MUMPLTJNOP	LTRNQKOQQOJN	OZ	R	KMLIJS	ZJT	MUMPLTJNOP	LTRNQKOQQOJN	OQ	QML	ZJTLI	ON	LIM	]̂TMMKMNL_	̀abcbd	eJLOPM	JZ	fUROKQ	RQ	[TJWOSMS	ON	gMPLOJN	hi_h_j	QIRUU	VM	[TJWOSMS	ON	HTOLON̂	RNS	QIRUU	VM	SMMKMS	LJ	IRWM	VMMN	SXUY	QMTWMS	JNUY	OZ	SMUOWMTMS	LJ	LIM	SMQÔNRLMS	TM[TMQMNLRLOWM	JZ	LIM	[RTLY	LJ	HIJK	LIM	NJLOPM	OQ	RSSTMQQMS	VY	PMTLOZOMS	JT	TM̂OQLMTMS	KROU\	JT	VY	PJXTOMT	[TJWOSON̂	[TJJZ	JZ	SMUOWMTY_	̀abk	lmnmopq	lpop	rst	puv	wxpusymssmzu{IM	[RTLOMQ	QIRUU	R̂TMM	X[JN	[TJLJPJUQ	̂JWMTNON̂	LIM	LTRNQKOQQOJN	RNS	XQM	JZ	|NQLTXKMNLQ	JZ	gMTWOPM	JT	RNY	JLIMT	ONZJTKRLOJN	JT	SJPXKMNLRLOJN	ON	SÔOLRU	ZJTK_	{IM	[RTLOMQ	HOUU	XQM	]|]	}JPXKMNL	~��j����hj\	�XOUSON̂	|NZJTKRLOJN	�JSMUON̂	RNS	}ÔOLRU	}RLR	~�IOVOL\	LJ	MQLRVUOQI	LIM	[TJLJPJUQ	ZJT	LIM	SMWMUJ[KMNL\	XQM\	LTRNQKOQQOJN\	RNS	M�PIRN̂M	JZ	SÔOLRU	SRLR_	̀ab�	��mqvmun	�u�zxypomzu	�zvtqs	rst	puv	�tqmpu�t]NY	XQM	JZ\	JT	TMUORNPM	JN\	RUU	JT	R	[JTLOJN	JZ	R	VXOUSON̂	ONZJTKRLOJN	KJSMU	HOLIJXL	R̂TMMKMNL	LJ	[TJLJPJUQ	̂JWMTNON̂	LIM	XQM	JZ\	RNS	TMUORNPM	JN\	LIM	ONZJTKRLOJN	PJNLRONMS	ON	LIM	KJSMU	RNS	HOLIJXL	IRWON̂	LIJQM	[TJLJPJUQ	QML	ZJTLI	ON	]|]	}JPXKMNL	~��j����hj\	�XOUSON̂	|NZJTKRLOJN	�JSMUON̂	RNS	}ÔOLRU	}RLR	~�IOVOL\	RNS	LIM	TM�XOQOLM	]|]	}JPXKMNL	��������hj\	�TJ�MPL	�XOUSON̂	|NZJTKRLOJN	�JSMUON̂	�TJLJPJU	�JTK\	QIRUU	VM	RL	LIM	XQON̂	JT	TMUYON̂	[RTLY�Q	QJUM	TOQ�	RNS	HOLIJXL	UORVOUOLY	LJ	LIM	JLIMT	[RTLY	RNS	OLQ	PJNLTRPLJTQ	JT	PJNQXULRNLQ\	LIM	RXLIJTQ	JZ\	JT	PJNLTOVXLJTQ	LJ\	LIM	VXOUSON̂	ONZJTKRLOJN	KJSMU\	RNS	MRPI	JZ	LIMOT	R̂MNLQ	RNS	MK[UJYMMQ_��w����	d			�����	̀dba	�tutxpq	̀dbaba	{IM	�HNMT	OQ	LIM	[MTQJN	JT	MNLOLY	OSMNLOZOMS	RQ	QXPI	ON	LIM	]̂TMMKMNL	RNS	OQ	TMZMTTMS	LJ	LITJX̂IJXL	LIM	fJNLTRPL	}JPXKMNLQ	RQ	OZ	QON̂XURT	ON	NXKVMT_	{IM	�HNMT	QIRUU	SMQÔNRLM	ON	HTOLON̂	R	TM[TMQMNLRLOWM	HIJ	QIRUU	IRWM	M�[TMQQ	RXLIJTOLY	LJ	VONS	LIM	�HNMT	HOLI	TMQ[MPL	LJ	RUU	KRLLMTQ	TM�XOTON̂	LIM	�HNMT�Q	R[[TJWRU	JT	RXLIJTO�RLOJN_	~�PM[L	RQ	JLIMTHOQM	[TJWOSMS	ON	gMPLOJN	�_�_h\	LIM	fJNQLTXPLOJN	�RNR̂MT	RNS	LIM	]TPIOLMPL	SJ	NJL	IRWM	QXPI	RXLIJTOLY_	{IM	LMTK	 �HNMT 	KMRNQ	LIM	�HNMT	JT	LIM	�HNMT�Q	RXLIJTO�MS	TM[TMQMNLRLOWM_		̀dbabd	{IM	�HNMT	QIRUU	ZXTNOQI	LJ	LIM	fJNLTRPLJT\	HOLION	ZOZLMMN	SRYQ	RZLMT	TMPMO[L	JZ	R	HTOLLMN	TM�XMQL\	ONZJTKRLOJN	NMPMQQRTY	RNS	TMUMWRNL	ZJT	LIM	fJNLTRPLJT	LJ	MWRUXRLM\	̂OWM	NJLOPM	JZ\	JT	MNZJTPM	KMPIRNOP�Q	UOMN	TÔILQ_	gXPI	ONZJTKRLOJN	QIRUU	ONPUXSM	R	PJTTMPL	QLRLMKMNL	JZ	LIM	TMPJTS	UM̂RU	LOLUM	LJ	LIM	[TJ[MTLY	JN	HIOPI	LIM	�TJ�MPL	OQ	UJPRLMS\	XQXRUUY	TMZMTTMS	LJ	RQ	LIM	QOLM\	RNS	LIM	�HNMT�Q	ONLMTMQL	LIMTMON_¡¢£¤£¥¤£¦§̈	©ª«ª¬ª©	̀db®	�u�zxypomzu	puv	̄tx°m�ts	�t±�mxtv	z�	o²t	�³utx	̀db®ba	~�PM[L	ZJT	[MTKOLQ	RNS	ZMMQ	LIRL	RTM	LIM	TMQ[JNQOVOUOLY	JZ	LIM	fJNLTRPLJT	XNSMT	LIM	fJNLTRPL	}JPXKMNLQ\	ONPUXSON̂	LIJQM	TM�XOTMS	XNSMT	gMPLOJN	j_́_h\	LIM	�HNMT	QIRUU	QMPXTM	RNS	[RY	ZJT	NMPMQQRTY	R[[TJWRUQ\	MRQMKMNLQ\	RQQMQQKMNLQ	RNS	PIRT̂MQ	TM�XOTMS	ZJT	PJNQLTXPLOJN\	XQM	JT	JPPX[RNPY	JZ	[MTKRNMNL	QLTXPLXTMQ	JT	ZJT	[MTKRNMNL	PIRN̂MQ	ON	M�OQLON̂	ZRPOUOLOMQ_	µNUMQQ	JLIMTHOQM	[TJWOSMS	XNSMT	LIM	fJNLTRPL	}JPXKMNLQ\	LIM	�HNMT\	RQQOQLMS	VY	LIM	fJNQLTXPLOJN	�RNR̂MT\	QIRUU	QMPXTM	RNS	[RY	ZJT	LIM	VXOUSON̂	[MTKOL_	̀db®bd	{IM	�HNMT	QIRUU	TMLRON	RN	RTPIOLMPL	URHZXUUY	UOPMNQMS	LJ	[TRPLOPM	RTPIOLMPLXTM\	JT	RN	MNLOLY	URHZXUUY	[TRPLOPON̂	RTPIOLMPLXTM\	ON	LIM	�XTOQSOPLOJN	HIMTM	LIM	�TJ�MPL	OQ	UJPRLMS_	{IRL	[MTQJN	JT	MNLOLY	OQ	OSMNLOZOMS	RQ	LIM	]TPIOLMPL	ON	LIM	]̂TMMKMNL	RNS	OQ	TMZMTTMS	LJ	LITJX̂IJXL	LIM	fJNLTRPL	}JPXKMNLQ	RQ	OZ	QON̂XURT	ON	NXKVMT_	̀db®b®	{IM	�HNMT	QIRUU	TMLRON	R	PJNQLTXPLOJN	KRNR̂MT	RSWOQMT	URHZXUUY	[TRPLOPON̂	PJNQLTXPLOJN	KRNR̂MKMNL	ON	LIM	�XTOQSOPLOJN	HIMTM	LIM	�TJ�MPL	OQ	UJPRLMS_	{IRL	[MTQJN	JT	MNLOLY	OQ	OSMNLOZOMS	RQ	LIM	fJNQLTXPLOJN	�RNR̂MT	ON	LIM	]̂TMMKMNL	RNS	OQ	TMZMTTMS	LJ	LITJX̂IJXL	LIM	fJNLTRPL	}JPXKMNLQ	RQ	OZ	QON̂XURT	ON	NXKVMT_	̀db®b¶	|Z	LIM	MK[UJYKMNL	JZ	LIM	fJNQLTXPLOJN	�RNR̂MT	JT	]TPIOLMPL	LMTKONRLMQ\	LIM	�HNMT	QIRUU	MK[UJY	R	QXPPMQQJT	PJNQLTXPLOJN	KRNR̂MT	JT	RTPIOLMPL	LJ	HIJK	LIM	fJNLTRPLJT	IRQ	NJ	TMRQJNRVUM	JV�MPLOJN	RNS	HIJQM	QLRLXQ	XNSMT	LIM	fJNLTRPL	}JPXKMNLQ	QIRUU	VM	LIRL	JZ	LIM	fJNQLTXPLOJN	�RNR̂MT	JT	]TPIOLMPL\	TMQ[MPLOWMUY_
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H	IJKJL	MNO	PQROS	TNUVV	WXSRYTN	TXSZO[T	\OT]SŶYR_	̀N[TY]UV	]NUSU]aOSYTaY]Tb	VO_UV	VYcYaUaYdRT	UR\	XaYVYa[	Vd]UaYdRT	WdS	aNO	TYaO	dW	aNO	eSdfO]ab	UR\	U	VO_UV	\OT]SỲaYdR	dW	aNO	TYaOg	MNO	hdRaSU]adS	TNUVV	̂O	ORaYaVO\	ad	SOV[	dR	aNO	U]]XSU][	dW	YRWdScUaYdR	WXSRYTNO\	̂[	aNO	PQROS	̂Xa	TNUVV	OiOS]YTO	̀Sd̀OS	̀SO]UXaYdRT	SOVUaYR_	ad	aNO	TUWO	̀OSWdScUR]O	dW	aNO	jdSkgH	IJKJl	MNO	PQROS	TNUVV	WXSRYTN	YRWdScUaYdR	dS	TOSZY]OT	SOmXYSO\	dW	aNO	PQROS	̂[	aNO	hdRaSU]a	nd]XcORaT	QYaN	SOUTdRÛVO	̀Sdc̀ aROTTg	MNO	PQROS	TNUVV	UVTd	WXSRYTN	UR[	daNOS	YRWdScUaYdR	dS	TOSZY]OT	XR\OS	aNO	PQROSoT	]dRaSdV	UR\	SOVOZURa	ad	aNO	hdRaSU]adSoT	̀OSWdScUR]O	dW	aNO	jdSk	QYaN	SOUTdRÛVO	̀Sdc̀ aROTT	UWaOS	SO]OYZYR_	aNO	hdRaSU]adSoT	QSYaaOR	SOmXOTa	WdS	TX]N	YRWdScUaYdR	dS	TOSZY]OTgH	IJKJp	MNO	PQROS	TNUVV	WXSRYTN	aNO	hdRaSU]adS	qrs	]d̀YOT	dW	aNO	hdRaSU]a	nd]XcORaTb	YR]VX\YR_	dRO	TOa	ad	̂O	XTO\	WdS	aNO	eSdfO]a	tO]dS\	nSUQYR_Tg	MNO	hdRaSU]adS	cU[	̀XS]NUTO	U\\YaYdRUV	]d̀YOT	Ua	aNO	]dTa	dW	SÒSd\X]aYdRb	̀dTaU_O	UR\	NUR\VYR_gH	IJKJu	MNO	PQROS	TNUVV	OR\OUZdS	ad	WdSQUS\	UVV	]dccXRY]UaYdRT	ad	aNO	hdRaSU]adS	aNSdX_N	aNO	hdRTaSX]aYdR	vURU_OS	UR\	TNUVV	]dRaOc̀ dSUROdXTV[	̀SdZY\O	aNO	TUcO	]dccXRY]UaYdRT	ad	aNO	wS]NYaO]a	ÛdXa	cUaaOST	USYTYR_	dXa	dW	dS	SOVUaYR_	ad	aNO	hdRaSU]a	nd]XcORaTgH	IJx	yz{|}~�	�����	��	����	��|	��}��W	aNO	hdRaSU]adS	WUYVT	ad	]dSSO]a	jdSk	aNUa	YT	Rda	YR	U]]dS\UR]O	QYaN	aNO	SOmXYSOcORaT	dW	aNO	hdRaSU]a	nd]XcORaT	UT	SOmXYSO\	̂[	�O]aYdR	��g�	dS	SÒOUaO\V[	WUYVT	ad	]USS[	dXa	jdSk	YR	U]]dS\UR]O	QYaN	aNO	hdRaSU]a	nd]XcORaTb	aNO	PQROS	cU[	YTTXO	U	QSYaaOR	dS\OS	ad	aNO	hdRaSU]adS	ad	Tad̀	aNO	jdSkb	dS	UR[	̀dSaYdR	aNOSOdWb	XRaYV	aNO	]UXTO	WdS	TX]N	dS\OS	NUT	ÔOR	OVYcYRUaO\�	NdQOZOSb	aNO	SY_Na	dW	aNO	PQROS	ad	Tad̀	aNO	jdSk	TNUVV	Rda	_YZO	SYTO	ad	U	\Xa[	dR	aNO	̀USa	dW	aNO	PQROS	ad	OiOS]YTO	aNYT	SY_Na	WdS	aNO	̂OROWYa	dW	aNO	hdRaSU]adS	dS	UR[	daNOS	̀OSTdR	dS	ORaYa[b	Oi]Òa	ad	aNO	OiaORa	SOmXYSO\	̂[	�O]aYdR	�g�g�gH	IJL	yz{|}~�	�����	��	��}}�	y��	��|	��}��W	aNO	hdRaSU]adS	\OWUXVaT	dS	RO_VO]aT	ad	]USS[	dXa	aNO	jdSk	YR	U]]dS\UR]O	QYaN	aNO	hdRaSU]a	nd]XcORaT	UR\	WUYVT	QYaNYR	U	WYZO�\U[	̀OSYd\	UWaOS	SO]OỲa	dW	QSYaaOR	RdaY]O	WSdc	aNO	PQROS	ad	]dccOR]O	UR\	]dRaYRXO	]dSSO]aYdR	dW	TX]N	\OWUXVa	dS	RO_VO]a	QYaN	\YVY_OR]O	UR\	̀Sdc̀ aROTTb	aNO	PQROS	cU[b	QYaNdXa	̀SOfX\Y]O	ad	daNOS	SOcO\YOT	aNO	PQROS	cU[	NUZOb	]dSSO]a	TX]N	\OWUXVa	dS	RO_VO]ag	�X]N	U]aYdR	̂[	aNO	PQROS	UR\	UcdXRaT	]NUS_O\	ad	aNO	hdRaSU]adS	USO	̂daN	TX̂fO]a	ad	SOZYOQ	̂[	aNO	hdRTaSX]aYdR	vURU_OS	UR\	̀SYdS	Ù S̀dZUV	dW	aNO	wS]NYaO]ab	UR\	aNO	hdRTaSX]aYdR	vURU_OS	dS	wS]NYaO]a	cU[b	̀XSTXURa	ad	�O]aYdR	�g�g�b	QYaNNdV\	dS	RXVVYW[	U	hOSaYWY]UaO	WdS	eU[cORa	YR	QNdVO	dS	YR	̀USab	ad	aNO	OiaORa	SOUTdRÛV[	RO]OTTUS[	ad	SOYĉ XSTO	aNO	PQROS	WdS	aNO	SOUTdRÛVO	]dTa	dW	]dSSO]aYR_	TX]N	\OWY]YOR]YOTb	YR]VX\YR_	PQROSoT	OìORTOT	UR\	]dc̀ ORTUaYdR	WdS	aNO	hdRTaSX]aYdR	vURU_OSoT	UR\	wS]NYaO]aoT	UR\	aNOYS	SOT̀O]aYZO	]dRTXVaURaTo	U\\YaYdRUV	TOSZY]OT	cU\O	RO]OTTUS[	̂[	TX]N	\OWUXVab	RO_VO]ab	dS	WUYVXSOg	�W	]XSSORa	UR\	WXaXSO	̀U[cORaT	USO	Rda	TXWWY]YORa	ad	]dZOS	TX]N	UcdXRaTb	aNO	hdRaSU]adS	TNUVV	̀U[	aNO	\YWWOSOR]O	ad	aNO	PQROSg	�W	aNO	hdRaSU]adS	\YTU_SOOT	QYaN	aNO	U]aYdRT	dW	aNO	PQROS	dS	aNO	wS]NYaO]ab	dS	aNO	UcdXRaT	]VUYcO\	UT	]dTaT	ad	aNO	PQROSb	aNO	hdRaSU]adS	cU[	WYVO	U	hVUYc	̀XSTXURa	ad	wSaY]VO	��g�������	K			�y������y�H	KJ�	�|{|}� H	KJ�J�	MNO	hdRaSU]adS	YT	aNO	̀OSTdR	dS	ORaYa[	Y\ORaYWYO\	UT	TX]N	YR	aNO	w_SOOcORa	UR\	YT	SOWOSSO\	ad	aNSdX_NdXa	aNO	hdRaSU]a	nd]XcORaT	UT	YW	TYR_XVUS	YR	RXĉ OSg	MNO	hdRaSU]adS	TNUVV	̂O	VUQWXVV[	VY]ORTO\b	YW	SOmXYSO\	YR	aNO	fXSYT\Y]aYdR	QNOSO	aNO	eSdfO]a	YT	Vd]UaO\g	MNO	hdRaSU]adS	TNUVV	\OTY_RUaO	YR	QSYaYR_	U	SÒSOTORaUaYZO	QNd	TNUVV	NUZO	OìSOTT	UXaNdSYa[	ad	̂YR\	aNO	hdRaSU]adS	QYaN	SOT̀O]a	ad	UVV	cUaaOST	XR\OS	aNYT	hdRaSU]ag	MNO	aOSc	¡hdRaSU]adS¡	cOURT	aNO	hdRaSU]adS	dS	aNO	hdRaSU]adSoT	UXaNdSY¢O\	SÒSOTORaUaYZOgH	KJ�JI	MNO	hdRaSU]adS	TNUVV	̀OSWdSc	aNO	jdSk	YR	U]]dS\UR]O	QYaN	aNO	hdRaSU]a	nd]XcORaTgH	KJ�JK	MNO	hdRaSU]adS	TNUVV	Rda	̂O	SOVYOZO\	dW	YaT	d̂VY_UaYdRT	ad	̀OSWdSc	aNO	jdSk	YR	U]]dS\UR]O	QYaN	aNO	hdRaSU]a	nd]XcORaT	OYaNOS	̂[	U]aYZYaYOT	dS	\XaYOT	dW	aNO	hdRTaSX]aYdR	vURU_OS	dS	wS]NYaO]a	YR	aNOYS	U\cYRYTaSUaYdR	dW	aNO	hdRaSU]ab	dS	̂[	aOTaTb	YRT̀O]aYdRT	dS	Ù S̀dZUVT	SOmXYSO\	dS	̀OSWdScO\	̂[	̀OSTdRT	dS	ORaYaYOT	daNOS	aNUR	aNO	hdRaSU]adSgH	KJI	�|£�|z	�¤	��{�}�¥�	¦�¥�§|{��	�{̈	©�| ̈	��{̈����{�	ª�	��{�}�¥��}H	KJIJ�	«iO]XaYdR	dW	aNO	hdRaSU]a	̂[	aNO	hdRaSU]adS	YT	U	SÒSOTORaUaYdR	aNUa	aNO	hdRaSU]adS	NUT	ZYTYaO\	aNO	TYaOb	̂O]dcO	_OROSUVV[	WUcYVYUS	QYaN	Vd]UV	]dR\YaYdRT	XR\OS	QNY]N	aNO	jdSk	YT	ad	̂O	̀OSWdScO\b	UR\	]dSSOVUaO\	̀OSTdRUV	d̂TOSZUaYdRT	QYaN	SOmXYSOcORaT	dW	aNO	hdRaSU]a	nd]XcORaTg
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H	IJKJK	LMNOPQM	RSM	TUVRWONR	XUNPYMVRQ	OWM	NUYZ[MYMVROW\]	RSM	TUVRWONRUW	QSO[[]	̂M_UWM	QROWR̀Va	MONS	ZUWR̀UV	U_	RSM	bUWc]	NOWM_P[[\	QRPd\	OVd	NUYZOWM	RSM	eOẀUPQ	TUVRWONR	XUNPYMVRQ	WM[OR̀eM	RU	RSOR	ZUWR̀UV	U_	RSM	bUWc]	OQ	fM[[	OQ	RSM	V̀_UWYOR̀UV	_PWV̀QSMd	̂\	RSM	gfVMW	ZPWQPOVR	RU	hMNR̀UV	ijkjl]	QSO[[	ROcM	_̀M[d	YMOQPWMYMVRQ	U_	OV\	Mm̀QR̀Va	NUVd̀R̀UVQ	WM[ORMd	RU	RSOR	ZUWR̀UV	U_	RSM	bUWc]	OVd	QSO[[	ÛQMWeM	OV\	NUVd̀R̀UVQ	OR	RSM	Q̀RM	O__MNR̀Va	̀Rj	nSMQM	Û[̀aOR̀UVQ	OWM	_UW	RSM	ZPWZUQM	U_	_OǸ[̀ROR̀Va	NUUWd̀VOR̀UV	OVd	NUVQRWPNR̀UV	̂\	RSM	TUVRWONRUW	OVd	OWM	VUR	_UW	RSM	ZPWZUQM	U_	d̀QNUeMẀVa	MWWUWQ]	UỲQQ̀UVQ]	UW	̀VNUVQ̀QRMVǸMQ	̀V	RSM	TUVRWONR	XUNPYMVRQo	SUfMeMW]	RSM	TUVRWONRUW	QSO[[	ZWUYZR[\	WMZUWR	RU	RSM	TUVQRWPNR̀UV	pOVOaMW	OVd	qWNS̀RMNR	OV\	MWWUWQ]	̀VNUVQ̀QRMVǸMQ	UW	UỲQQ̀UVQ	d̀QNUeMWMd	̂\	UW	YOdM	cVUfV	RU	RSM	TUVRWONRUW	OQ	O	WMrPMQR	_UW	̀V_UWYOR̀UV	QP̂ỲRRMd	RU	RSM	TUVQRWPNR̀UV	pOVOaMW	̀V	QPNS	_UWY	OQ	RSM	TUVQRWPNR̀UV	pOVOaMW	OVd	qWNS̀RMNR	YO\	WMrP̀WMj	sR	̀Q	WMNUaV̀tMd	RSOR	RSM	TUVRWONRUWuQ	WMèMf	̀Q	YOdM	̀V	RSM	TUVRWONRUWuQ	NOZOǸR\	OQ	O	NUVRWONRUW	OVd	VUR	OQ	O	[̀NMVQMd	dMQ̀aV	ZWU_MQQ̀UVO[]	PV[MQQ	URSMWf̀QM	QZMǸ_̀NO[[\	ZWUèdMd	V̀	RSM	TUVRWONR	XUNPYMVRQjH	IJKJKJv	XU	VUR	QNO[M	XWOf̀VaQj	wU[[Uf	_̀aPWM	d̀YMVQ̀UVQ]	NUV_̀WỲVa	UV	Q̀RMjH	IJKJI	nSM	TUVRWONRUW	̀Q	VUR	WMrP̀WMd	RU	OQNMWRÒV	RSOR	RSM	TUVRWONR	XUNPYMVRQ	OWM	̀V	ONNUWdOVNM	f̀RS	OZZ[̀NÔ[M	[OfQ]	QRORPRMQ]	UWd̀VOVNMQ]	NUdMQ]	WP[MQ	OVd	WMaP[OR̀UVQ]	UW	[Of_P[	UWdMWQ	U_	ZP̂[̀N	OPRSUẀR̀MQ]	̂PR	RSM	TUVRWONRUW	QSO[[	ZWUYZR[\	WMZUWR	RU	RSM	TUVQRWPNR̀UV	pOVOaMW	OVd	qWNS̀RMNR	OV\	VUVNUV_UWỲR\	d̀QNUeMWMd	̂\	UW	YOdM	cVUfV	RU	RSM	TUVRWONRUW	OQ	O	WMrPMQR	_UW	̀V_UWYOR̀UV	QP̂ỲRRMd	RU	TUVQRWPNR̀UV	pOVOaMW	̀V	QPNS	_UWY	OQ	RSM	TUVQRWPNR̀UV	pOVOaMW	OVd	qWNS̀RMNR	YO\	WMrP̀WMjH	IJKJx	s_	RSM	TUVRWONRUW	̂M[̀MeMQ	RSOR	Odd̀R̀UVO[	NUQR	UW	R̀YM	̀Q	̀VeU[eMd	̂MNOPQM	U_	N[OẀ_̀NOR̀UVQ	UW	̀VQRWPNR̀UVQ	RSM	qWNS̀RMNR	̀QQPMQ	̀V	WMQZUVQM	RU	RSM	TUVRWONRUWuQ	VUR̀NMQ	UW	WMrPMQRQ	_UW	̀V_UWYOR̀UV	ZPWQPOVR	RU	hMNR̀UVQ	kjiji	UW	kjijk]	RSM	TUVRWONRUW	QSO[[	QP̂ỲR	T[ÒYQ	OQ	ZWUèdMd	̀V	qWR̀N[M	ylj	s_	RSM	TUVRWONRUW	_Ò[Q	RU	ZMW_UWY	RSM	Û[̀aOR̀UVQ	U_	hMNR̀UVQ	kjiji	UW	kjijk]	RSM	TUVRWONRUW	QSO[[	ZO\	QPNS	NUQRQ	OVd	dOYOaMQ	RU	RSM	gfVMW]	QP̂zMNR	RU	QMNR̀UV	yljyj{]	OQ	fUP[d	SOeM	̂MMV	OeÙdMd	̀_	RSM	TUVRWONRUW	SOd	ZMW_UWYMd	QPNS	Û[̀aOR̀UVQj	s_	RSM	TUVRWONRUW	ZMW_UWYQ	RSUQM	Û[̀aOR̀UVQ]	RSM	TUVRWONRUW	QSO[[	VUR	̂M	[̀Ô[M	RU	RSM	gfVMW	UW	qWNS̀RMNR	_UW	dOYOaMQ	WMQP[R̀Va	_WUY	MWWUWQ]	V̀NUVQ̀QRMVǸMQ	UW	UỲQQ̀UVQ	̀V	RSM	TUVRWONR	XUNPYMVRQ]	_UW	d̀__MWMVNMQ	̂MRfMMV	_̀M[d	YMOQPWMYMVRQ	UW	NUVd̀R̀UVQ	OVd	RSM	TUVRWONR	XUNPYMVRQ]	UW	_UW	VUVNUV_UWỲR̀MQ	U_	RSM	TUVRWONR	XUNPYMVRQ	RU	OZZ[̀NÔ[M	[OfQ]	QRORPRMQ]	UWd̀VOVNMQ]	NUdMQ]	WP[MQ	OVd	WMaP[OR̀UVQ]	OVd	[Of_P[	UWdMWQ	U_	ZP̂[̀N	OPRSUẀR̀MQjH	IJKJ|	nSM	gfVMW	̀Q	MVR̀R[Md	RU	WM̀Ŷ PWQMYMVR	_WUY	RSM	TUVRWONRUW	_UW	OYUPVRQ	ZÒd	RU	RSM	qWNS̀RMNR	_UW	MeO[POR̀Va	OVd	WMQZUVd̀Va	RU	RSM	TUVRWONRUWuQ	WMrPMQRQ	_UW	̀V_UWYOR̀UV	RSOR	OWM	VUR	ZWMZOWMd	̀V	ONNUWdOVNM	f̀RS	RSM	TUVRWONR	XUNPYMVRQ	UW	fSMWM	RSM	WMrPMQRMd	̀V_UWYOR̀UV	̀Q	OeÒ[Ô[M	RU	RSM	TUVRWONRUW	_WUY	O	NOWM_P[	QRPd\	OVd	NUYZOẀQUV	U_	RSM	TUVRWONR	XUNPYMVRQ]	_̀M[d	NUVd̀R̀UVQ]	URSMW	gfVMW}ZWUèdMd	̀V_UWYOR̀UV]	TUVRWONRUW}ZWMZOWMd	NUUWd̀VOR̀UV	dWOf̀VaQ]	UW	ZẀUW	~WUzMNR	NUWWMQZUVdMVNM	UW	dUNPYMVROR̀UVjH	IJI	�����������	���	������������	����������H	IJIJv	nSM	TUVRWONRUW	QSO[[	QPZMWèQM	OVd	d̀WMNR	RSM	bUWc]	PQ̀Va	RSM	TUVRWONRUWuQ	̂MQR	Qc̀[[	OVd	ORRMVR̀UVj	nSM	TUVRWONRUW	QSO[[	̂M	QU[M[\	WMQZUVQ̀̂[M	_UW]	OVd	SOeM	NUVRWU[	UeMW]	NUVQRWPNR̀UV	YMOVQ]	YMRSUdQ]	RMNSV̀rPMQ]	QMrPMVNMQ]	OVd	ZWUNMdPWMQ]	OVd	_UW	NUUWd̀VOR̀Va	O[[	ZUWR̀UVQ	U_	RSM	bUWc	PVdMW	RSM	TUVRWONRj	s_	RSM	TUVRWONR	XUNPYMVRQ	àeM	QZMǸ_̀N	̀VQRWPNR̀UVQ	NUVNMWV̀Va	NUVQRWPNR̀UV	YMOVQ]	YMRSUdQ]	RMNSV̀rPMQ]	QMrPMVNMQ]	UW	ZWUNMdPWMQ]	RSM	TUVRWONRUW	QSO[[	MeO[PORM	RSM	zÛQ̀RM	QO_MR\	RSMWMU_	OVd	QSO[[	̂M	QU[M[\	WMQZUVQ̀̂[M	_UW	RSM	zÛQ̀RM	QO_MR\	U_	QPNS	YMOVQ]	YMRSUdQ]	RMNSV̀rPMQ]	QMrPMVNMQ]	UW	ZWUNMdPWMQj	s_	RSM	TUVRWONRUW	dMRMWỲVMQ	RSOR	QPNS	YMOVQ]	YMRSUdQ]	RMNSV̀rPMQ]	QMrPMVNMQ	UW	ZWUNMdPWMQ	YO\	VUR	̂M	QO_M]	RSM	TUVRWONRUW	QSO[[	àeM	R̀YM[\	VUR̀NM	RU	RSM	gfVMW]	RSM	TUVQRWPNR̀UV	pOVOaMW]	OVd	RSM	qWNS̀RMNR]	OVd	QSO[[	ZWUZUQM	O[RMWVOR̀eM	YMOVQ]	YMRSUdQ]	RMNSV̀rPMQ]	QMrPMVNMQ]	UW	ZWUNMdPWMQj	nSM	qWNS̀RMNR	QSO[[	MeO[PORM	RSM	ZWUZUQMd	O[RMWVOR̀eM	QU[M[\	_UW	NUV_UWYOVNM	f̀RS	RSM	dMQ̀aV	̀VRMVR	_UW	RSM	NUYZ[MRMd	NUVQRWPNR̀UVj	nSM	TUVQRWPNR̀UV	pOVOaMW	QSO[[	WMèMf	RSM	ZWUZUQMd	O[RMWVOR̀eM	_UW	QMrPMVǸVa]	NUVQRWPNRÔ [̀̀R\]	OVd	NUUWd̀VOR̀UV	ỲZONRQ	UV	RSM	URSMW	TUVRWONRUWQj	�V[MQQ	RSM	qWNS̀RMNR	UW	RSM	TUVQRWPNR̀UV	pOVOaMW	ÛzMNRQ	RU	RSM	TUVRWONRUWuQ	ZWUZUQMd	O[RMWVOR̀eM]	RSM	TUVRWONRUW	QSO[[	ZMW_UWY	RSM	bUWc	PQ̀Va	̀RQ	O[RMWVOR̀eM	YMOVQ]	YMRSUdQ]	RMNSV̀rPMQ]	QMrPMVNMQ]	UW	ZWUNMdPWMQjH	IJIJK	nSM	TUVRWONRUW	QSO[[	̂M	WMQZUVQ̀̂[M	RU	RSM	gfVMW	_UW	ONRQ	OVd	UỲQQ̀UVQ	U_	RSM	TUVRWONRUWuQ	MYZ[U\MMQ]	hP̂NUVRWONRUWQ	OVd	RSM̀W	OaMVRQ	OVd	MYZ[U\MMQ]	OVd	URSMW	ZMWQUVQ	UW	MVR̀R̀MQ	ZMW_UWỲVa	ZUWR̀UVQ	U_	RSM	bUWc	_UW]	UW	UV	̂MSO[_	U_]	RSM	TUVRWONRUW	UW	OV\	U_	̀RQ	hP̂NUVRWONRUWQj
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H	IJIJI	KLM	NOPQRSTQOR	ULSVV	WM	RMUXOPUYWVM	ZOR	YPUXMTQYOP	OZ	XORQYOPU	OZ	QLM	[RO\MTQ	SVRMS]̂	XMRZOR_M]	QO	]MQMR_YPM	QLSQ	ÙTL	XORQYOPU	SRM	YP	XROXMR	TOP]YQYOP	QO	RMTMYaM	ÙWUMb̀MPQ	cORdeH	IJf	ghijk	hlm	nhopkqhrsH	IJfJt	uPVMUU	OQLMRvYUM	XROaY]M]	YP	QLM	NOPQRSTQ	wOT̀_MPQUx	QLM	NOPQRSTQOR	ULSVV	XROaY]M	SP]	XŜ	ZOR	VSWORx	_SQMRYSVUx	Mb̀YX_MPQx	QOOVUx	TOPUQR̀TQYOP	Mb̀YX_MPQ	SP]	_STLYPMR̂x	vSQMRx	LMSQx	̀QYVYQYMUx	QRSPUXORQSQYOPx	SP]	OQLMR	ZSTYVYQYMU	SP]	UMRaYTMU	PMTMUUSR̂	ZOR	XROXMR	MyMT̀QYOP	SP]	TO_XVMQYOP	OZ	QLM	cORdx	vLMQLMR	QM_XORSR̂	OR	XMR_SPMPQ	SP]	vLMQLMR	OR	POQ	YPTORXORSQM]	OR	QO	WM	YPTORXORSQM]	YP	QLM	cORdeH	IJfJz	{yTMXQ	YP	QLM	TSUM	OZ	_YPOR	TLSP|MU	YP	QLM	cORd	SXXROaM]	Ŵ	QLM	}RTLYQMTQ	YP	STTOR]SPTM	vYQL	~MTQYOP	�e��e�	OR	OR]MRM]	Ŵ	QLM	}RTLYQMTQ	YP	STTOR]SPTM	vYQL	~MTQYOP	�e�x	QLM	NOPQRSTQOR	_Ŝ	_SdM	ÙWUQYQ̀QYOPU	OPV̂	vYQL	QLM	TOPUMPQ	OZ	QLM	�vPMRx	SZQMR	MaSV̀SQYOP	Ŵ	QLM	}RTLYQMTQx	YP	TOPÙVQSQYOP	vYQL	QLM	NOPUQR̀TQYOP	�SPS|MRx	SP]	YP	STTOR]SPTM	vYQL	S	NLSP|M	�R]MR	OR	NOPUQR̀TQYOP	NLSP|M	wYRMTQYaMeH	IJfJzJt	}ZQMR	QLM	NOPQRSTQ	LSU	WMMP	MyMT̀QM]x	QLM	�vPMR	SP]	}RTLYQMTQ	vYVV	TOPUY]MR	RMb̀MUQU	ZOR	QLM	ÙWUQYQ̀QYOP	OZ	XRO]̀TQU	YP	XVSTM	OZ	QLOUM	UXMTYZYM]	OPV̂	̀P]MR	QLM	TOP]YQYOPU	UMQ	ZORQL	YP	QLM	�MPMRSV	�Mb̀YRM_MPQU	�wYaYUYOP	��	OZ	QLM	~XMTYZYTSQYOPU�e	�̂	_SdYP|	RMb̀MUQU	ZOR	ÙWUQYQ̀QYOPUx	QLM	NOPQRSTQOR���	 RMXRMUMPQU	QLSQ	YQ	LSU	XMRUOPSVV̂	YPaMUQY|SQM]	QLM	XROXOUM]	ÙWUQYQ̀QM	XRO]̀TQ	SP]	]MQMR_YPM]	QLSQ	YQ	YU	Mb̀SV	OR	ÙXMRYOR	YP	SVV	RMUXMTQU	QO	QLSQ	UXMTYZYM]���	 RMXRMUMPQU	QLSQ	YQ	vYVV	XROaY]M	QLM	US_M	vSRRSPQ̂	ZOR	QLM	ÙWUQYQ̀QYOP	SU	YQ	vÒV]	LSaM	XROaY]M]	ZOR	QLM	XRO]̀TQ	UXMTYZYM]���	 TMRQYZYMU	QLSQ	QLM	TOUQ	]SQS	XRMUMPQM]	YU	TO_XVMQM	SP]	YPTV̀]MU	SVV	RMVSQM]	TOUQU	ZOR	QLM	ÙWUQYQ̀QM]	XRO]̀TQ	SP]	ZOR	cORd	QLSQ	_̀ UQ	WM	TLSP|M]	SU	S	RMÙVQ	OZ	QLM	ÙWUQYQ̀QYOPx	MyTMXQ	ZOR	QLM	}RTLYQMTQ�U	RM]MUY|P	TOUQUx	SP]	vSYaMU	SVV	TVSY_U	ZOR	S]]YQYOPSV	TOUQU	RMVSQM]	QO	QLM	ÙWUQYQ̀QYOP	QLSQ	ÙWUMb̀MPQV̂	WMTO_M	SXXSRMPQ�	SP]e�	 ULSVV	TOOR]YPSQM	QLM	YPUQSVVSQYOP	OZ	QLM	STTMXQM]	ÙWUQYQ̀QMx	_SdYP|	ÙTL	TLSP|MU	SU	_Ŝ	WM	RMb̀YRM]	ZOR	QLM	cORd	QO	WM	TO_XVMQM	YP	SVV	RMUXMTQUeH	IJfJzJz	KLM	�vPMR	ULSVV	WM	MPQYQVM]	QO	RMY_ẀRUM_MPQ	ZRO_	QLM	NOPQRSTQOR	ZOR	S_ÒPQU	XSY]	QO	QLM	}RTLYQMTQ	ZOR	RMaYMvYP|	QLM	NOPQRSTQOR�U	XROXOUM]	ÙWUQYQ̀QYOPU	ZOR	TOPaMPYMPTM	SZQMR	QLM	XMRYO]	POQM]	YP	wYaYUYOP	��	~MTQYOP	�~̀WUQYQ̀QYOP	[ROTM]̀RMU�	SP]	_SdYP|	S|RMM]�̀XOP	TLSP|MU	YP	QLM	wRSvYP|U	SP]	~XMTYZYTSQYOPU	RMÙVQYP|	ZRO_	ÙTL	ÙWUQYQ̀QYOPUeH	IJfJI	KLM	NOPQRSTQOR	ULSVV	MPZORTM	UQRYTQ	]YUTYXVYPM	SP]	|OO]	OR]MR	S_OP|	QLM	NOPQRSTQOR�U	M_XVÔMMU	SP]	OQLMR	XMRUOPU	TSRR̂YP|	ÒQ	QLM	cORde	KLM	NOPQRSTQOR	ULSVV	POQ	XMR_YQ	M_XVÔ_MPQ	OZ	̀PZYQ	XMRUOPU	OR	XMRUOPU	POQ	XROXMRV̂	UdYVVM]	YP	QSUdU	SUUY|PM]	QO	QLM_eH	IJ�	�hkkhlo�H	IJ�Jt	KLM	NOPQRSTQOR	vSRRSPQU	QO	QLM	�vPMRx	NOPUQR̀TQYOP	�SPS|MRx	SP]	}RTLYQMTQ	QLSQ	_SQMRYSVU	SP]	Mb̀YX_MPQ	Z̀RPYULM]	̀P]MR	QLM	NOPQRSTQ	vYVV	WM	OZ	|OO]	b̀SVYQ̂	SP]	PMv	̀PVMUU	QLM	NOPQRSTQ	wOT̀_MPQU	RMb̀YRM	OR	XMR_YQ	OQLMRvYUMe	KLM	NOPQRSTQOR	Z̀RQLMR	vSRRSPQU	QLSQ	QLM	cORd	vYVV	TOPZOR_	QO	QLM	RMb̀YRM_MPQU	OZ	QLM	NOPQRSTQ	wOT̀_MPQU	SP]	vYVV	WM	ZRMM	ZRO_	]MZMTQUx	MyTMXQ	ZOR	QLOUM	YPLMRMPQ	YP	QLM	b̀SVYQ̂	OZ	QLM	cORd	QLM	NOPQRSTQ	wOT̀_MPQU	RMb̀YRM	OR	XMR_YQe	cORdx	_SQMRYSVUx	OR	Mb̀YX_MPQ	POQ	TOPZOR_YP|	QO	QLMUM	RMb̀YRM_MPQU	_Ŝ	WM	TOPUY]MRM]	]MZMTQYaMe	KLM	NOPQRSTQOR�U	vSRRSPQ̂	MyTV̀]MU	RM_M]̂	ZOR	]S_S|M	OR	]MZMTQ	TS̀UM]	Ŵ	SẀUMx	SVQMRSQYOPU	QO	QLM	cORd	POQ	MyMT̀QM]	Ŵ	QLM	NOPQRSTQORx	Y_XROXMR	OR	YPÙZZYTYMPQ	_SYPQMPSPTMx	Y_XROXMR	OXMRSQYOPx	OR	POR_SV	vMSR	SP]	QMSR	SP]	POR_SV	̀US|Me	�Z	RMb̀YRM]	Ŵ	QLM	NOPUQR̀TQYOP	�SPS|MR	OR	}RTLYQMTQx	QLM	NOPQRSTQOR	ULSVV	Z̀RPYUL	USQYUZSTQOR̂	MaY]MPTM	SU	QO	QLM	dYP]	SP]	b̀SVYQ̂	OZ	_SQMRYSVU	SP]	Mb̀YX_MPQeH	IJ�Jz	}VV	_SQMRYSVx	Mb̀YX_MPQx	OR	OQLMR	UXMTYSV	vSRRSPQYMU	RMb̀YRM]	Ŵ	QLM	NOPQRSTQ	wOT̀_MPQU	ULSVV	WM	YUÙM]	YP	QLM	PS_M	OZ	QLM	�vPMRx	OR	ULSVV	WM	QRSPUZMRSWVM	QO	QLM	�vPMRx	SP]	ULSVV	TO__MPTM	YP	STTOR]SPTM	vYQL	~MTQYOP	�e�e�eH	IJ�	�h�psKLM	NOPQRSTQOR	ULSVV	XŜ	USVMUx	TOPÙ_MRx	̀UM	SP]	UY_YVSR	QSyMU	ZOR	QLM	cORd	OR	XORQYOPU	QLMRMOZ	XROaY]M]	Ŵ	QLM	NOPQRSTQOR	QLSQ	SRM	VM|SVV̂	MPSTQM]	vLMP	WY]U	SRM	RMTMYaM]	OR	PM|OQYSQYOPU	TOPTV̀]M]x	vLMQLMR	OR	POQ	̂MQ	MZZMTQYaM	OR	_MRMV̂	UTLM]̀VM]	QO	|O	YPQO	MZZMTQe
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H	IJKJL	MNO	PQROS	TU	OVOWXY	ZS[W	X\]WORY	[Z	̂O_OS\̀a	bY\YOa	̀[c\̀	Y\VOUa	\R_	ZS[W	X\]WORY	[Z	U\̀OU	\R_	c[WXORU\YTRd	eUO	Y\VOU	[Z	YNO	bY\YO	[Z	fOQ	g[Sh	\R_	[Z	cTYTOU	\R_	c[eRYTOU	[R	\̀̀	W\YOST\̀U	\R_	UeXX̀TOU	U[̀_	Y[	YNO	PQROS	XeSUe\RY	Y[	YNO	XS[iTUT[RU	[Z	YNTU	j[RYS\cYk	MNOUO	Y\VOU	\SO	R[Y	Y[	lO	TRc̀e_O_	TR	lT_Uk	MNTU	OVOWXYT[R	_[OU	R[Ya	N[QOiOSa	\XX̀]	Y[	Y[[̀Ua	W\cNTROS]a	OmeTXWORYa	[S	[YNOS	XS[XOSY]	̀O\UO_	l]a	[S	Y[	YNO	j[RYS\cY[S	[S	\	Uelc[RYS\cY[Sn	\R_	YNO	j[RYS\cY[S	\R_	TYU	Uelc[RYS\cY[S	UN\̀̀	lO	SOUX[RUTl̀O	Z[Sa	\R_	X\]a	\R]	\R_	\̀̀	\XX̀Tc\l̀O	Y\VOUa	TRc̀e_TRd	U\̀OU	\R_	c[WXORU\YTRd	eUO	Y\VOUa	[R	UecN	̀O\UO_	Y[[̀Ua	W\cNTROS]a	OmeTXWORY	[S	[YNOS	XS[XOSY]kH	IJo	pqrstuvw	xqqvw	yzut{qvw	|}~	�zs��t|}{q	�tu�	�|�vH	IJoJL	�R̀OUU	[YNOSQTUO	XS[iT_O_	TR	YNO	j[RYS\cY	�[ceWORYUa	YNO	PQROSa	\UUTUYO_	l]	YNO	j[RUYSecYT[R	�\R\dOSa	UN\̀̀	UOceSO	\R_	X\]	Z[S	YNO	leT̀_TRd	XOSWTYk	MNO	j[RYS\cY[S	UN\̀̀	UOceSO	\R_	X\]	Z[S	[YNOS	XOSWTYUa	ZOOUa	̀TcORUOUa	\R_	TRUXOcYT[RU	l]	d[iOSRWORY	\dORcTOU	ROcOUU\S]	Z[S	XS[XOS	OVOceYT[R	\R_	c[WX̀OYT[R	[Z	YNO	�[Sh	YN\Y	\SO	ceUY[W\ST̀]	UOceSO_	\ZYOS	OVOceYT[R	[Z	YNO	j[RYS\cY	\R_	̀Od\̀̀]	SOmeTSO_	\Y	YNO	YTWO	lT_U	\SO	SOcOTiO_	[S	ROd[YT\YT[RU	c[Rc̀e_O_kH	IJoJLJL	MNO	PQROS	UN\̀̀	UOceSO	YNO	leT̀_TRd	XOSWTY	ZS[W	YNO	fOQ	g[Sh	bY\YO	�_ec\YT[R	�OX\SYWORYkH	IJoJ�	MNO	j[RYS\cY[S	UN\̀̀	c[WX̀]	QTYN	\R_	dTiO	R[YTcOU	SOmeTSO_	l]	\XX̀Tc\l̀O	̀\QUa	UY\YeYOUa	[S_TR\RcOUa	c[_OUa	SèOU	\R_	SOdè\YT[RUa	\R_	̀\QZè	[S_OSU	[Z	Xel̀Tc	\eYN[STYTOU	\XX̀Tc\l̀O	Y[	XOSZ[SW\RcO	[Z	YNO	�[ShkH	IJoJ�JL	�R	\cc[S_\RcO	fOQ	g[Sh	bY\YO	�\l[S	�\Q	�SYTc̀O	�a	bOcYT[R	���a	Uel_k	��\�\�a	YNO	j[RYS\cY[S	UN\̀̀	UelWTY	Y[	YNO	PQROS	QTYNTR	��	_\]U	\ZYOS	TUUe\RcO	[Z	j[RYS\cY[S�U	ZTSUY	X\]S[̀̀a	\R_	OiOS]	��	_\]U	YNOSO\ZYOSa	\	YS\RUcSTXY	[Z	YNO	[STdTR\̀	X\]S[̀̀	SOc[S_a	UelUcSTlO_	\R_	\ZZTSWO_	\U	YSeO	eR_OS	YNO	XOR\̀YTOU	[Z	XOS�eS]kH	IJoJ�J�	MNO	j[RYS\cY[S	UN\̀̀	c[WX̀]	QTYN	\̀̀	\XX̀Tc\l̀O	fOQ	g[Sh	bY\YO	�OX\SYWORY	[Z	�\l[S	SOmeTSOWORYUa	TRc̀e_TRd	YNO	XS[iTUT[R	YN\Y	OiOS]	Q[ShOS	OWX̀[]O_	TR	XOSZ[SW\RcO	[Z	\	Xel̀Tc	Q[Sh	c[RYS\cY	UN\̀̀	lO	cOSYTZTO_	\U	N\iTRd	c[WX̀OYO_	\R	Pb��	���N[eS	U\ZOY]	YS\TRTRd	c[eSUOk	MNO	j[RYS\cY[S	\R_	Uelc[RYS\cY[S	UN\̀̀	lO	U[̀Ò]	SOUX[RUTl̀O	Z[S	c[WX̀T\RcO	QTYN	YNTU	SOmeTSOWORY	QTYN	SOUXOcY	Y[	YNOTS	OWX̀[]OOUk	MNO	j[RYS\cY[S�U	[S	Uelc[RYS\cY[S�U	Z\T̀eSO	Y[	c[WX̀]	QTYN	YNTU	SOmeTSOWORY	UN\̀̀	R[Y	YS\RUZOS	[S	TR	\R]	Q\]	TWX[UO	YNO	SOUX[RUTlT̀TY]	Z[S	Q[ShOS	U\ZOY]	eX[R	YNO	PQROS	[S	YNO	�ScNTYOcYkH	IJoJI	�Z	YNO	j[RYS\cY[S	XOSZ[SWU	�[Sh	hR[QTRd	TY	Y[	lO	c[RYS\S]	Y[	\XX̀Tc\l̀O	̀\QUa	UY\YeYOUa	[S_TR\RcOUa	c[_OUa	SèOU	\R_	SOdè\YT[RUa	[S	̀\QZè	[S_OSU	[Z	Xel̀Tc	\eYN[STYTOUa	YNO	j[RYS\cY[S	UN\̀̀	\UUeWO	\XXS[XST\YO	SOUX[RUTlT̀TY]	Z[S	UecN	�[Sh	\R_	UN\̀̀	lO\S	YNO	c[UYU	\YYSTleY\l̀O	Y[	c[SSOcYT[RkH	IJoJ�	�z}{q|�q~	zr	�}�}z�}	�z}~tutz}vJ	�Z	YNO	j[RYS\cY[S	ORc[eRYOSU	c[R_TYT[RU	\Y	YNO	UTYO	YN\Y	\SO	���	UelUeSZ\cO	[S	[YNOSQTUO	c[RcO\̀O_	XN]UTc\̀	c[R_TYT[RU	YN\Y	_TZZOS	W\YOST\̀̀]	ZS[W	YN[UO	TR_Tc\YO_	TR	YNO	j[RYS\cY	�[ceWORYU	[S	���	eRhR[QR	XN]UTc\̀	c[R_TYT[RU	[Z	\R	eReUe\̀	R\YeSO	YN\Y	_TZZOS	W\YOST\̀̀]	ZS[W	YN[UO	[S_TR\ST̀]	Z[eR_	Y[	OVTUY	\R_	dOROS\̀̀]	SOc[dRT�O_	\U	TRNOSORY	TR	c[RUYSecYT[R	\cYTiTYTOU	[Z	YNO	cN\S\cYOS	XS[iT_O_	Z[S	TR	YNO	j[RYS\cY	�[ceWORYUa	YNO	j[RYS\cY[S	UN\̀̀	XS[WXỲ]	XS[iT_O	R[YTcO	Y[	YNO	PQROSa	j[RUYSecYT[R	�\R\dOSa	\R_	YNO	�ScNTYOcY	lOZ[SO	c[R_TYT[RU	\SO	_TUYeSlO_	\R_	TR	R[	OiORY	̀\YOS	YN\R	��	_\]U	\ZYOS	ZTSUY	[lUOSi\RcO	[Z	YNO	c[R_TYT[RUk	MNO	�ScNTYOcY	\R_	j[RUYSecYT[R	�\R\dOS	QT̀̀	XS[WXỲ]	TRiOUYTd\YO	UecN	c[R_TYT[RU	\R_a	TZ	YNO	�ScNTYOcYa	TR	c[RUèY\YT[R	QTYN	YNO	j[RUYSecYT[R	�\R\dOSa	_OYOSWTROU	YN\Y	YNO]	_TZZOS	W\YOST\̀̀]	\R_	c\eUO	\R	TRcSO\UO	[S	_OcSO\UO	TR	YNO	j[RYS\cY[S�U	c[UY	[Za	[S	YTWO	SOmeTSO_	Z[Sa	XOSZ[SW\RcO	[Z	\R]	X\SY	[Z	YNO	�[Sha	QT̀̀	SOc[WWOR_	YN\Y	\R	OmeTY\l̀O	\_�eUYWORY	lO	W\_O	TR	YNO	j[RYS\cY	beW	[S	j[RYS\cY	MTWOa	[S	l[YNk	�Z	YNO	�ScNTYOcYa	TR	c[RUèY\YT[R	QTYN	YNO	j[RUYSecYT[R	�\R\dOSa	_OYOSWTROU	YN\Y	YNO	c[R_TYT[RU	\Y	YNO	UTYO	\SO	R[Y	W\YOST\̀̀]	_TZZOSORY	ZS[W	YN[UO	TR_Tc\YO_	TR	YNO	j[RYS\cY	�[ceWORYU	\R_	YN\Y	R[	cN\RdO	TR	YNO	YOSWU	[Z	YNO	j[RYS\cY	TU	�eUYTZTO_a	YNO	�ScNTYOcY	UN\̀̀	XS[WXỲ]	R[YTZ]	YNO	PQROSa	j[RUYSecYT[R	�\R\dOSa	\R_	j[RYS\cY[Sa	UY\YTRd	YNO	SO\U[RUk	�Z	YNO	PQROS	[S	j[RYS\cY[S	_TUXeYOU	YNO	�ScNTYOcY�U	_OYOSWTR\YT[R	[S	SOc[WWOR_\YT[Ra	OTYNOS	X\SY]	W\]	UelWTY	\	j̀\TW	\U	XS[iT_O_	TR	�SYTc̀O	��kH	IJoJ�	�Za	TR	YNO	c[eSUO	[Z	YNO	�[Sha	YNO	j[RYS\cY[S	ORc[eRYOSU	NeW\R	SOW\TRU	[S	SOc[dRT�OU	YNO	OVTUYORcO	[Z	leST\̀	W\ShOSUa	\ScN\O[̀[dTc\̀	UTYOU	[S	QOỲ\R_U	R[Y	TR_Tc\YO_	TR	YNO	j[RYS\cY	�[ceWORYUa	YNO	j[RYS\cY[S	UN\̀̀	TWWO_T\YÒ]	UeUXOR_	\R]	[XOS\YT[RU	YN\Y	Q[è_	\ZZOcY	YNOW	\R_	UN\̀̀	R[YTZ]	YNO	PQROSa	j[RUYSecYT[R	�\R\dOSa	\R_	�ScNTYOcYk	�X[R	SOcOTXY	[Z	UecN	R[YTcOa	YNO	PQROS	UN\̀̀	XS[WXỲ]	Y\hO	\R]	\cYT[R	ROcOUU\S]	Y[	[lY\TR	d[iOSRWORY\̀	\eYN[ST�\YT[R	SOmeTSO_	Y[	SOUeWO	YNO	[XOS\YT[RUk	MNO	j[RYS\cY[S	UN\̀̀	c[RYTReO	Y[	UeUXOR_	UecN	[XOS\YT[RU	eRYT̀	[YNOSQTUO	TRUYSecYO_	l]	YNO	PQROS	leY	UN\̀̀	c[RYTReO	QTYN	\̀̀	[YNOS	[XOS\YT[RU	YN\Y	_[	R[Y	\ZZOcY	YN[UO	SOW\TRU	[S	ZO\YeSOUk	 OmeOUYU	Z[S	\_�eUYWORYU	TR	YNO	j[RYS\cY	beW	\R_	j[RYS\cY	MTWO	\STUTRd	ZS[W	YNO	OVTUYORcO	[Z	UecN	SOW\TRU	[S	ZO\YeSOU	W\]	lO	W\_O	\U	XS[iT_O_	TR	�SYTc̀O	��k
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I	JKL	MNNOPQRSTUI	JKLKV	WXY	Z[\]̂_̀][̂	aX_bb	c\̀bdeY	c\	]XY	Z[\]̂_̀]	fdg	_bb	_bb[h_\̀Ya	a]_]Ye	c\	]XY	Z[\]̂_̀]	i[̀dgY\]aj	k]Yga	[̀lŶYe	mn	_bb[h_\̀Ya	aX_bb	mY	adoobcYe	p[̂	ad̀X	_g[d\]a	_\e	mn	ad̀X	oŶa[\a	[̂	Y\]c]cYa	_a	]XY	qh\Ŷ	g_n	eĉỲ]r	md]	]XY	Z[\]̂_̀][̂	aX_bb	\[]	mY	̂YsdĉYe	][	Ygob[n	oŶa[\a	[̂	Y\]c]cYa	][	hX[g	]XY	Z[\]̂_̀][̂	X_a	̂Y_a[\_mbY	[mtỲ]c[\jI	JKLKu	v\bYaa	[]XŶhcaY	ô[lceYe	c\	]XY	Z[\]̂_̀]	i[̀dgY\]awKV xbb[h_\̀Ya	aX_bb	̀[lŶ	]XY	̀[a]	][	]XY	Z[\]̂_̀][̂	_\e	fdm̀[\]̂_̀][̂ar	[p	g_]Ŷc_ba	_\e	YsdcogY\]	eYbclŶYe	_]	]XY	ac]Y	_\e	_bb	̂YsdĉYe	]_yYar	bYaa	_oobc̀_mbY	]̂_eY	ecà[d\]azKu {dgo	fdg	xbb[h_\̀Yar	v\c]	Z[a]	xbb[h_\̀Ya	_\e	|d_\]c]n	xbb[h_\̀Yaw		Z[\]̂_̀][̂}a	̀[a]a	p[̂	d\b[_ec\~	_\e	X_\ebc\~	_]	]XY	ac]Yr	b_m[̂r	c\a]_bb_]c[\	̀[a]ar	[lŶXY_er	ô[pc]r	_\e	[]XŶ	YyoY\aYa	[̀\]Ygob_]Ye	p[̂	a]_]Ye	_bb[h_\̀Y	_g[d\]a	aX_bb	mY	c\̀bdeYe	c\	]XY	Z[\]̂_̀]	fdg	md]	\[]	c\	]XY	_bb[h_\̀Yaz	KJ Z[\]c\~Y\̀n	xbb[h_\̀Yaw	Z[\]̂_̀][̂}a	̀[a]ar	c\̀bdec\~	_bb	ad̀X	adm̀[\]̂_̀][̂	̀[a]ar	p[̂	̂ỲYclc\~	_\e	X_\ebc\~	_]	�̂[tỲ]	ac]Yr	b_m[̂r	c\a]_bb_]c[\r	_\e	acgcb_̂	̀[a]a	̂Yb_]Ye	][	ô[ed̀]a	_\e	g_]Ŷc_ba	d\eŶ	_bb[h_\̀Y	aX_bb	mY	c\̀bdeYe	_a	o_̂]	[p	]XY	_bb[h_\̀Yj	Z[\]̂_̀][̂r	_\e	adm̀[\]̂_̀][̂r	qlŶXY_e	_\e	ô[pc]	̂Yb_]Ye	][	]XY	_bb[h_\̀Y	aX_bb	mY	c\̀bdeYe	_a	o_̂]	[p	]XY	Z[\]̂_̀]	fdg	_\e	\[]	o_̂]	[p	]XY	_bb[h_\̀Yz	_\eK� �XY\YlŶ	̀[a]a	_̂Y	g[̂Y	]X_\	[̂	bYaa	]X_\	_bb[h_\̀Yar	]XY	Z[\]̂_̀]	fdg	aX_bb	mY	_etda]Ye	_̀ [̀̂ec\~bn	mn	ZX_\~Y	q̂eŶj	WXY	_g[d\]	[p	]XY	ZX_\~Y	q̂eŶ	aX_bb	̂YpbỲ]	���	]XY	ecppŶY\̀Y	mY]hYY\	_̀]d_b	̀[a]a	_\e	]XY	_bb[h_\̀Ya	d\eŶ	fỲ]c[\	�j�j�j�	_\e	���	̀X_\~Ya	c\	Z[\]̂_̀][̂}a	̀[a]a	d\eŶ	fỲ]c[\	�j�j�j�j�� WXY	x̂ X̀c]Ỳ]	aX_bb	̀̂Y_]Y	_\e	ô[̀Yaa	xbb[h_\̀Y	x̀ Ỳaa	xd]X[̂c�_]c[\a	p[̂	]XY	Z[\a]̂d̀]c[\	�_\_~Ŷ	_\e	qh\Ŷ}a	_oô[l_b	_\e	YyỲd]c[\	c\	_̀ [̀̂e_\̀Y	hc]X	]XY	Z[\]̂_̀]	i[̀dgY\]ajI	JKLKJ	�_]Ŷc_ba	_\e	YsdcogY\]	d\eŶ	_\	_bb[h_\̀Y	aX_bb	mY	aYbỲ]Ye	mn	]XY	qh\Ŷ	hc]X	̂Y_a[\_mbY	ô[go]\YaajI	JKLK�	�YpŶ	][	iclcac[\	��	fỲ]c[\	�xbb[h_\̀Ya�	p[̂	_eec]c[\_b	c\p[̂g_]c[\jI	JK�	���T��R�TR�TR�I	JK�KV	WXY	Z[\]̂_̀][̂	aX_bb	Ygob[n	_	̀[goY]Y\]	adoŶc\]Y\eY\]	_\e	\ỲYaa_̂n	_aaca]_\]a	hX[	aX_bb	mY	c\	_]]Y\e_\̀Y	_]	]XY	�̂[tỲ]	ac]Y	ed̂c\~	oŶp[̂g_\̀Y	[p	]XY	�[̂�j	WXY	adoŶc\]Y\eY\]	aX_bb	̂YôYaY\]	]XY	Z[\]̂_̀][̂r	_\e	[̀ggd\c̀_]c[\a	~clY\	][	]XY	adoŶc\]Y\eY\]	aX_bb	mY	_a	mc\ec\~	_a	cp	~clY\	][	]XY	Z[\]̂_̀][̂jI	JK�Ku	WXY	Z[\]̂_̀][̂r	_a	a[[\	_a	ô_̀]c̀_mbY	_p]Ŷ	_h_̂e	[p	]XY	Z[\]̂_̀]r	aX_bb	\[]cpn	]XY	qh\Ŷ	_\e	x̂ X̀c]Ỳ]	c\	ĥc]c\~r	]X̂[d~X	]XY	Z[\a]̂d̀]c[\	�_\_~Ŷr	[p	]XY	\_gY	_\e	sd_bcpc̀_]c[\a	[p	_	ô[o[aYe	adoŶc\]Y\eY\]j	�c]Xc\	��	e_na	[p	̂ỲYco]	[p	]XY	c\p[̂g_]c[\r	]XY	Z[\a]̂d̀]c[\	�_\_~Ŷ	g_n	\[]cpn	]XY	Z[\]̂_̀][̂r	a]_]c\~	hXY]XŶ	]XY	qh\Ŷr	]XY	Z[\a]̂d̀]c[\	�_\_~Ŷr	[̂	]XY	x̂ X̀c]Ỳ]	���	X_a	̂Y_a[\_mbY	[mtỲ]c[\	][	]XY	ô[o[aYe	adoŶc\]Y\eY\]	[̂	���	̂YsdĉY	_eec]c[\_b	]cgY	p[̂	̂YlcYhj	�_cbd̂Y	[p	]XY	Z[\a]̂d̀]c[\	�_\_~Ŷ	][	ô[lceY	\[]c̀Y	hc]Xc\	]XY	���e_n	oŶc[e	aX_bb	[̀\a]c]d]Y	\[]c̀Y	[p	\[	̂Y_a[\_mbY	[mtỲ]c[\jI	JK�KJ	WXY	Z[\]̂_̀][̂	aX_bb	\[]	Ygob[n	_	ô[o[aYe	adoŶc\]Y\eY\]	][	hX[g	]XY	qh\Ŷr	Z[\a]̂d̀]c[\	�_\_~Ŷr	[̂	x̂ X̀c]Ỳ]	X_a	g_eY	̂Y_a[\_mbY	_\e	]cgYbn	[mtỲ]c[\j	WXY	Z[\]̂_̀][̂	aX_bb	\[]	̀X_\~Y	]XY	adoŶc\]Y\eY\]	hc]X[d]	]XY	qh\Ŷ}a	̀[\aY\]r	hXc̀X	aX_bb	\[]	d\̂Y_a[\_mbn	mY	hc]XXYbe	[̂	eYb_nYejI	JKV�	�OR��QS�O��U	�ORU���S��OR	QR�	�������QN	�S T��NTUI	JKV�KV	WXY	Z[\]̂_̀][̂r	ô[go]bn	_p]Ŷ	mYc\~	_h_̂eYe	]XY	Z[\]̂_̀]r	aX_bb	ôYo_̂Y	_\e	admgc]	p[̂	]XY	qh\Ŷ}a	_\e	x̂ X̀c]Ỳ]}a	c\p[̂g_]c[\r	_\e	]XY	Z[\a]̂d̀]c[\	�_\_~Ŷ}a	daY	c\	eYlYb[oc\~	]XY	�̂[tỲ]	àXYedbYr	_	Z[\]̂_̀][̂}a	[̀\a]̂d̀]c[\	àXYedbY	p[̂	]XY	�[̂�j	WXY	àXYedbY	aX_bb	̀[\]_c\	eY]_cb	_oô[ôc_]Y	p[̂	]XY	�̂[tỲ]r	c\̀bdec\~	���	]XY	e_]Y	[p	̀[ggY\̀YgY\]	[p	]XY	�[̂�r	c\]Ŷcg	àXYedbY	gcbYa][\Y	e_]Yar	_\e	]XY	e_]Y	[p	fdma]_\]c_b	Z[gobY]c[\z	���	_\	_oo[̂]c[\gY\]	[p	]XY	�[̂�	mn	̀[\a]̂d̀]c[\	_̀]clc]nz	_\e	���	]XY	]cgY	̂YsdĉYe	p[̂	̀[gobY]c[\	[p	Y_̀X	o[̂]c[\	[p	]XY	�[̂�j	WXY	àXYedbY	aX_bb	ô[lceY	p[̂	]XY	[̂eŶbn	ô[~̂Yaac[\	[p	]XY	�[̂�	][	̀[gobY]c[\	_\e	aX_bb	\[]	YỳYYe	]cgY	bcgc]a	̀d̂̂Y\]	d\eŶ	]XY	Z[\]̂_̀]	i[̀dgY\]aj	WXY	àXYedbY	aX_bb	mY	̂YlcaYe	_]	_oô[ôc_]Y	c\]Ŷl_ba	_a	̂YsdĉYe	mn	]XY	[̀\ec]c[\a	[p	]XY	�[̂�	_\e	�̂[tỲ]r	aX_bb	mY	̂Yb_]Ye	][	]XY	Y\]ĉY	�̂[tỲ]	][	]XY	Yy]Y\]	̂YsdĉYe	mn	]XY	Z[\]̂_̀]	i[̀dgY\]ar	_\e	aX_bb	ô[lceY	p[̂	YyoYec]c[da	_\e	ô_̀]c̀_mbY	YyỲd]c[\	[p	]XY	�[̂�j	WXY	Z[\]̂_̀][̂	aX_bb	̀[[oŶ_]Y	hc]X	]XY	Z[\a]̂d̀]c[\	�_\_~Ŷ	c\	àXYedbc\~	_\e	oŶp[̂gc\~	]XY	Z[\]̂_̀][̂}a	�[̂�	][	_l[ce	̀[\pbc̀]	hc]Xr	_\e	_a	][	_̀daY	\[	eYb_n	c\r	]XY	h[̂�	[̂	_̀]clc]cYa	[p	[]XŶ	Z[\]̂_̀][̂ar	[̂	]XY	̀[\a]̂d̀]c[\	[̂	[oŶ_]c[\a	[p	]XY	qh\Ŷ}a	[h\	p[̂̀ Ya	[̂	fYo_̂_]Y	Z[\]̂_̀][̂aj
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H	IJKLJM	NOP	QRSTUVWTRU	XOVYY	ZVUT[W[ZVTP	\[TO	RTOPU	QRSTUVWTRUX]	TOP	QRSXTÛWT[RS	_VSV̀PU]	VSa	TOP	b\SPU	[S	UPc[P\[S̀	VSa	WRRUa[SVT[S̀	VYY	XWOPâYPX	dRU	[SWRUZRUVT[RS	[STR	TOP	eURfPWT	XWOPâYP	TOVT	[X	ZUPZVUPa	gh	TOP	QRSXTÛWT[RS	_VSV̀PUi	NOP	QRSTUVWTRU	XOVYY	jVkP	UPc[X[RSX	TR	TOP	WRSXTÛWT[RS	XWOPâYP	VSa	X̂gj[TTVY	XWOPâYP	VX	aPPjPa	SPWPXXVUh	gh	TOP	QRSXTÛWT[RS	_VSV̀PU	TR	WRSdRUj	TR	TOP	eURfPWT	XWOPâYPiH	IJKLJI	NOP	QRSTUVWTRU	XOVYY	ZPUdRUj	TOP	lRUk	[S	̀PSPUVY	VWWRUaVSWP	\[TO	TOP	jRXT	UPWPST	XWOPâYPX	X̂gj[TTPa	TR	TOP	b\SPU]	QRSXTÛWT[RS	_VSV̀PU]	VSa	mUWO[TPWT]	VSa	[SWRUZRUVTPa	[STR	TOP	VZZURcPa	eURfPWT	XWOPâYPinopqprqpst	uvwvxvuyH	IJKK	z{|}~����	���	��~����	��	���	����NOP	QRSTUVWTRU	XOVYY	jVkP	VcV[YVgYP]	VT	TOP	eURfPWT	X[TP]	TOP	QRSTUVWT	�RŴjPSTX]	[SWŶa[S̀	QOVS̀P	bUaPUX]	QRSXTÛWT[RS	QOVS̀P	�[UPWT[cPX]	VSa	RTOPU	_Ra[d[WVT[RSX]	[S	̀RRa	RUaPU	VSa	jVUkPa	ŴUUPSTYh	TR	[Sa[WVTP	d[PYa	WOVS̀PX	VSa	XPYPWT[RSX	jVaP	âU[S̀	WRSXTÛWT[RS]	VSa	TOP	VZZURcPa	�ORZ	�UV\[S̀X]	eURâWT	�VTV]	�VjZYPX]	VSa	X[j[YVU	UP�̂[UPa	X̂gj[TTVYXi	NOPXP	XOVYY	gP	[S	PYPWTURS[W	dRUj	RU	ZVZPU	WRZh]	VcV[YVgYP	TR	TOP	QRSXTÛWT[RS	_VSV̀PU]	mUWO[TPWT]	VSa	b\SPU]	VSa	aPY[cPUPa	TR	TOP	QRSXTÛWT[RS	_VSV̀PU	dRU	X̂gj[TTVY	TR	TOP	b\SPU	̂ZRS	WRjZYPT[RS	Rd	TOP	lRUk	VX	V	UPWRUa	Rd	TOP	lRUk	VX	WRSXTÛWTPaiH	IJKM	��{�	z��������	��{�}|�	z����	���	��~����H	IJKMJK	�ORZ	�UV\[S̀X	VUP	aUV\[S̀X]	a[V̀UVjX]	XWOPâYPX]	VSa	RTOPU	aVTV	XZPW[VYYh	ZUPZVUPa	dRU	TOP	lRUk	gh	TOP	QRSTUVWTRU	RU	V	�̂gWRSTUVWTRU]	�̂g�X̂gWRSTUVWTRU]	jVŜdVWT̂UPU]	X̂ZZY[PU]	RU	a[XTU[ĝTRU	TR	[YŶXTUVTP	XRjP	ZRUT[RS	Rd	TOP	lRUkiH	IJKMJM	eURâWT	�VTV	VUP	[YŶXTUVT[RSX]	XTVSaVUa	XWOPâYPX]	ZPUdRUjVSWP	WOVUTX]	[SXTÛWT[RSX]	gURWÔUPX]	a[V̀UVjX]	VSa	RTOPU	[SdRUjVT[RS	d̂US[XOPa	gh	TOP	QRSTUVWTRU	TR	[YŶXTUVTP	jVTPU[VYX	RU	P�̂[ZjPST	dRU	XRjP	ZRUT[RS	Rd	TOP	lRUkiH	IJKMJI	�VjZYPX	VUP	ZOhX[WVY	P�VjZYPX	TOVT	[YŶXTUVTP	jVTPU[VYX]	P�̂[ZjPST]	RU	\RUkjVSXO[Z]	VSa	PXTVgY[XO	XTVSaVUaX	gh	\O[WO	TOP	lRUk	\[YY	gP	f̂àPaiH	IJKMJ�	�ORZ	�UV\[S̀X]	eURâWT	�VTV]	�VjZYPX]	VSa	X[j[YVU	X̂gj[TTVYX	VUP	SRT	QRSTUVWT	�RŴjPSTXi	NOP[U	ẐUZRXP	[X	TR	aPjRSXTUVTP	OR\	TOP	QRSTUVWTRU	ZURZRXPX	TR	WRSdRUj	TR	TOP	[SdRUjVT[RS	̀[cPS	VSa	TOP	aPX[̀S	WRSWPZT	P�ZUPXXPa	[S	TOP	QRSTUVWT	�RŴjPSTX	dRU	TORXP	ZRUT[RSX	Rd	TOP	lRUk	dRU	\O[WO	TOP	QRSTUVWT	�RŴjPSTX	UP�̂[UP	X̂gj[TTVYXi	�Pc[P\	gh	TOP	mUWO[TPWT	VSa	QRSXTÛWT[RS	_VSV̀PU	[X	X̂gfPWT	TR	TOP	Y[j[TVT[RSX	Rd	�PWT[RSX	�i�i��	TOUR̂ Ò	�i�i��i	�SdRUjVT[RSVY	X̂gj[TTVYX	̂ZRS	\O[WO	TOP	QRSXTÛWT[RS	_VSV̀PU	VSa	mUWO[TPWT	VUP	SRT	P�ZPWTPa	TR	TVkP	UPXZRSX[cP	VWT[RS	jVh	gP	XR	[aPST[d[Pa	[S	TOP	QRSTUVWT	�RŴjPSTXi	�̂gj[TTVYX	TOVT	VUP	SRT	UP�̂[UPa	gh	TOP	QRSTUVWT	�RŴjPSTX	jVh	gP	UPT̂USPa	gh	TOP	QRSXTÛWT[RS	_VSV̀PU	RU	mUWO[TPWT	\[TOR̂T	VWT[RSiH	IJKMJ�	NOP	QRSTUVWTRU	XOVYY	UPc[P\	dRU	WRjZY[VSWP	\[TO	TOP	QRSTUVWT	�RŴjPSTX]	VZZURcP]	VSa	X̂gj[T	TR	TOP	QRSXTÛWT[RS	_VSV̀PU]	�ORZ	�UV\[S̀X]	eURâWT	�VTV]	�VjZYPX]	VSa	X[j[YVU	X̂gj[TTVYX	UP�̂[UPa	gh	TOP	QRSTUVWT	�RŴjPSTX]	\[TO	UPVXRSVgYP	ZURjZTSPXX	VSa	[S	X̂WO	XP�̂PSWP	VX	TR	WV̂XP	SR	aPYVh	[S	TOP	lRUk	RU	[S	TOP	VWT[c[T[PX	Rd	RTOPU	QRSTUVWTRUX]	�PZVUVTP	QRSTUVWTRUX]	RU	TOP	b\SPU�X	R\S	dRUWPXi	NOP	QRSTUVWTRU	XOVYY	WRRZPUVTP	\[TO	TOP	QRSXTÛWT[RS	_VSV̀PU	[S	TOP	WRRUa[SVT[RS	Rd	TOP	QRSTUVWTRU�X	�ORZ	�UV\[S̀X]	eURâWT	�VTV]	�VjZYPX]	VSa	X[j[YVU	X̂gj[TTVYX	\[TO	UPYVTPa	aRŴjPSTX	X̂gj[TTPa	gh	RTOPU	QRSTUVWTRUXiH	IJKMJ�	�h	X̂gj[TT[S̀	�ORZ	�UV\[S̀X]	eURâWT	�VTV]	�VjZYPX]	VSa	X[j[YVU	X̂gj[TTVYX]	TOP	QRSTUVWTRU	UPZUPXPSTX	TR	TOP	b\SPU]	QRSXTÛWT[RS	_VSV̀PU]	VSa	mUWO[TPWT]	TOVT	TOP	QRSTUVWTRU	OVX	�� 	UPc[P\Pa	VSa	VZZURcPa	TOPj]	�� 	aPTPUj[SPa	VSa	cPU[d[Pa	jVTPU[VYX]	d[PYa	jPVX̂UPjPSTX	VSa	d[PYa	WRSXTÛWT[RS	WU[TPU[V	UPYVTPa	TOPUPTR]	RU	\[YY	aR	XR]	VSa	�¡ 	WOPWkPa	VSa	WRRUa[SVTPa	TOP	[SdRUjVT[RS	WRSTV[SPa	\[TO[S	X̂WO	X̂gj[TTVYX	\[TO	TOP	UP�̂[UPjPSTX	Rd	TOP	lRUk	VSa	Rd	TOP	QRSTUVWT	�RŴjPSTXiH	IJKMJ¢	NOP	QRSTUVWTRU	XOVYY	ZPUdRUj	SR	ZRUT[RS	Rd	TOP	lRUk	dRU	\O[WO	TOP	QRSTUVWT	�RŴjPSTX	UP�̂[UP	X̂gj[TTVY	VSa	UPc[P\	Rd	�ORZ	�UV\[S̀X]	eURâWT	�VTV]	�VjZYPX]	RU	X[j[YVU	X̂gj[TTVYX]	̂ST[Y	TOP	UPXZPWT[cP	X̂gj[TTVY	OVX	gPPS	UPc[P\Pa	VSa	VZZURcPa	gh	TOP	mUWO[TPWTiH	IJKMJ£	NOP	lRUk	XOVYY	gP	[S	VWWRUaVSWP	\[TO	VZZURcPa	X̂gj[TTVYX	P�WPZT	TOVT	TOP	QRSTUVWTRU	XOVYY	SRT	gP	UPY[PcPa	Rd	UPXZRSX[g[Y[Th	dRU	aPc[VT[RSX	dURj	TOP	UP�̂[UPjPSTX	Rd	TOP	QRSTUVWT	�RŴjPSTX	gh	TOP	mUWO[TPWT�X	VZZURcVY	Rd	�ORZ	�UV\[S̀X]	eURâWT	�VTV]	�VjZYPX]	RU	X[j[YVU	X̂gj[TTVYX]	̂SYPXX	TOP	QRSTUVWTRU	OVX	XZPW[d[WVYYh	SRT[d[Pa	TOP	QRSXTÛWT[RS	_VSV̀PU	VSa	mUWO[TPWT	[S	\U[T[S̀	Rd	X̂WO	aPc[VT[RS	VT	TOP	T[jP	Rd	X̂gj[TTVY	VSa	�� 	TOP	mUWO[TPWT	OVX	̀[cPS	\U[TTPS	
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IJJKLMIN	OL	OPQ	RJQSTUTS	VQMTIOTLW	IR	I	XTWLK	SPIWYQ	TW	OPQ	ZLK[\	LK	]̂_	I	̀PIWYQ	aKVQK	LK	̀LWROKbSOTLW	̀PIWYQ	cTKQSOTMQ	PIR	dQQW	TRRbQV	IbOPLKTeTWY	OPQ	VQMTIOTLWf	gPQ	̀LWOKISOLK	RPINN	WLO	dQ	KQNTQMQV	LU	KQRJLWRTdTNTOh	ULK	QKKLKR	LK	LXTRRTLWR	TW	iPLJ	cKIjTWYR\	kKLVbSO	cIOI\	iIXJNQR\	LK	RTXTNIK	RbdXTOOINR\	dh	OPQ	lKSPTOQSOmR	IJJKLMIN	OPQKQLUfn	opqrps	gPQ	̀LWOKISOLK	RPINN	VTKQSO	RJQSTUTS	IOOQWOTLW\	TW	jKTOTWY	LK	LW	KQRbdXTOOQV	iPLJ	cKIjTWYR\	kKLVbSO	cIOI\	iIXJNQR\	LK	RTXTNIK	RbdXTOOINR\	OL	KQMTRTLWR	LOPQK	OPIW	OPLRQ	KQtbQROQV	dh	OPQ	̀LWROKbSOTLW	uIWIYQK	IWV	lKSPTOQSO	LW	JKQMTLbR	RbdXTOOINRf	vW	OPQ	IdRQWSQ	LU	RbSP	WLOTSQ\	OPQ	lKSPTOQSOmR	IJJKLMIN	LU	I	KQRbdXTRRTLW	RPINN	WLO	IJJNh	OL	RbSP	KQMTRTLWRfn	opqrpqw	gPQ	̀LWOKISOLK	RPINN	WLO	dQ	KQtbTKQV	OL	JKLMTVQ	JKLUQRRTLWIN	RQKMTSQR	OPIO	SLWROTObOQ	OPQ	JKISOTSQ	LU	IKSPTOQSObKQ	LK	QWYTWQQKTWY	bWNQRR	RbSP	RQKMTSQR	IKQ	RJQSTUTSINNh	KQtbTKQV	dh	OPQ	̀LWOKISO	cLSbXQWOR	ULK	I	JLKOTLW	LU	OPQ	ZLK[	LK	bWNQRR	OPQ	̀LWOKISOLK	WQQVR	OL	JKLMTVQ	RbSP	RQKMTSQR	TW	LKVQK	OL	SIKKh	LbO	OPQ	̀LWOKISOLKmR	KQRJLWRTdTNTOTQR	ULK	SLWROKbSOTLW	XQIWR\	XQOPLVR\	OQSPWTtbQR\	RQtbQWSQR\	IWV	JKLSQVbKQRf	gPQ	̀LWOKISOLK	RPINN	WLO	dQ	KQtbTKQV	OL	JKLMTVQ	JKLUQRRTLWIN	RQKMTSQR	TW	MTLNIOTLW	LU	IJJNTSIdNQ	NIjfn	opqrpqwpq	vU	JKLUQRRTLWIN	VQRTYW	RQKMTSQR	LK	SQKOTUTSIOTLWR	dh	I	VQRTYW	JKLUQRRTLWIN	KQNIOQV	OL	RhROQXR\	XIOQKTINR\	LK	QtbTJXQWO	IKQ	RJQSTUTSINNh	KQtbTKQV	LU	OPQ	̀LWOKISOLK	dh	OPQ	̀LWOKISO	cLSbXQWOR\	OPQ	ajWQK	IWV	OPQ	lKSPTOQSO	jTNN	RJQSTUh	INN	JQKULKXIWSQ	IWV	VQRTYW	SKTOQKTI	OPIO	RbSP	RQKMTSQR	XbRO	RIOTRUhf	gPQ	̀LWOKISOLK	RPINN	dQ	QWOTONQV	OL	KQNh	bJLW	OPQ	IVQtbISh	IWV	ISSbKISh	LU	OPQ	JQKULKXIWSQ	IWV	VQRTYW	SKTOQKTI	JKLMTVQV	TW	OPQ	̀LWOKISO	cLSbXQWORf	gPQ	L̀WOKISOLK	RPINN	SIbRQ	RbSP	RQKMTSQR	LK	SQKOTUTSIOTLWR	OL	dQ	JKLMTVQV	dh	IW	IJJKLJKTIOQNh	NTSQWRQV	VQRTYW	JKLUQRRTLWIN\	jPLRQ	RTYWIObKQ	IWV	RQIN	RPINN	IJJQIK	LW	INN	VKIjTWYR\	SINSbNIOTLWR\	RJQSTUTSIOTLWR\	SQKOTUTSIOTLWR\	iPLJ	cKIjTWYR\	IWV	LOPQK	RbdXTOOINR	JKQJIKQV	dh	RbSP	JKLUQRRTLWINf	iPLJ	cKIjTWYR\	IWV	LOPQK	RbdXTOOINR	KQNIOQV	OL	OPQ	ZLK[\	VQRTYWQV	LK	SQKOTUTQV	dh	RbSP	JKLUQRRTLWIN\	TU	JKQJIKQV	dh	LOPQKR\	RPINN	dQIK	RbSP	JKLUQRRTLWINmR	jKTOOQW	IJJKLMIN	jPQW	RbdXTOOQV	OL	OPQ	lKSPTOQSOf	gPQ	ajWQK\	OPQ	lKSPTOQSO\	IWV	OPQ	̀LWROKbSOTLW	uIWIYQK	RPINN	dQ	QWOTONQV	OL	KQNh	bJLW	OPQ	IVQtbISh	IWV	ISSbKISh	LU	OPQ	RQKMTSQR\	SQKOTUTSIOTLWR\	IWV	IJJKLMINR	JQKULKXQV	LK	JKLMTVQV	dh	RbSP	VQRTYW	JKLUQRRTLWINR\	JKLMTVQV	OPQ	ajWQK	IWV	lKSPTOQSO	PIMQ	RJQSTUTQV	OL	OPQ	̀LWOKISOLK	OPQ	JQKULKXIWSQ	IWV	VQRTYW	SKTOQKTI	OPIO	RbSP	RQKMTSQR	XbRO	RIOTRUhf	kbKRbIWO	OL	OPTR	iQSOTLW	xfŷfyz\	OPQ	lKSPTOQSO	jTNN	KQMTQj	IWV	IJJKLMQ	LK	OI[Q	LOPQK	IJJKLJKTIOQ	ISOTLW	LW	RbdXTOOINR	LWNh	ULK	OPQ	NTXTOQV	JbKJLRQ	LU	SPQS[TWY	ULK	SLWULKXIWSQ	jTOP	TWULKXIOTLW	YTMQW	IWV	OPQ	VQRTYW	SLWSQJO	Q{JKQRRQV	TW	OPQ	̀LWOKISO	cLSbXQWORf	gPQ	̀LWROKbSOTLW	uIWIYQK	RPINN	KQMTQj	RbdXTOOINR	ULK	RQtbQWSTWY\	SLWROKbSOIdTNTOh\	IWV	SLLKVTWIOTLW	TXJISOR	LW	LOPQK	̀LWOKISOLKRfn	opqrpqwpr	vU	OPQ	̀LWOKISO	cLSbXQWOR	KQtbTKQ	OPQ	̀LWOKISOLKmR	VQRTYW	JKLUQRRTLWIN	OL	SQKOTUh	OPIO	OPQ	ZLK[	PIR	dQQW	JQKULKXQV	TW	ISSLKVIWSQ	jTOP	OPQ	VQRTYW	SKTOQKTI\	OPQ	̀LWOKISOLK	RPINN	UbKWTRP	RbSP	SQKOTUTSIOTLWR	OL	OPQ	̀LWROKbSOTLW	uIWIYQK	IWV	lKSPTOQSO	IO	OPQ	OTXQ	IWV	TW	OPQ	ULKX	RJQSTUTQV	dh	OPQ	lKSPTOQSOfn	opqrpqq	gPQ	̀LWOKISOLK	TR	KQtbTKQV	OL	JKLMTVQ	INN	RbdXTOOINR	ULK	OPQ	lKSPTOQSOmR	KQMTQj|	INN	RbdXTOOINR	OL	dQ	JKLMTVQV	OL	OPQ	lKSPTOQSO	dh	OPQ	ibdXTOOIN	VQIVNTWQR	WLOQV	TW	OPQ	̀LWOKISO	cLSbXQWORf	gPQ	lKSPTOQSOmR	KQMTQj	LU	̀LWOKISOLKmR	RbdXTOOINR	jTNN	dQ	NTXTOQV	OL	OPQ	OTXQ	JKQSQVTWY		OPQ	ibdXTOOIN	VQIVNTWQ		IWV	jTNN	SLWRTRO	LU	IW	Q{IXTWIOTLW	LU	IW	TWTOTIN	RbdXTOOIN	IWV	}	~�	KQRbdXTOOINf	gPQ	ajWQK	TR	QWOTONQV	OL	LdOITW	KQTXdbKRQXQWO	UKLX	OPQ	̀LWOKISOLK	ULK	IXLbWOR	JITV	OL	OPQ	lKSPTOQSO	ULK	QMINbIOTLW	LU	IVVTOTLWIN	KQRbdXTOOINR\	IWV	ULK	QMINbIOTLW	LU	RbdXTOOINR	ULK	jPTSP	OPQ	TWTOTIN	RbdXTRRTLW	TR	KQSQTMQV	IUOQK	OPQ	ibdXTOOIN	VQIVNTWQRfn	opqo	���	��	����n	opqopq	gPQ	̀LWOKISOLK	RPINN	SLWUTWQ	LJQKIOTLWR	IO	OPQ	RTOQ	OL	IKQIR	JQKXTOOQV	dh	IJJNTSIdNQ	NIjR\	ROIObOQR\	LKVTWIWSQR\	SLVQR\	KbNQR	IWV	KQYbNIOTLWR\	NIjUbN	LKVQKR	LU	JbdNTS	IbOPLKTOTQR\	IWV	OPQ	̀LWOKISO	cLSbXQWOR	IWV	RPINN	WLO	bWKQIRLWIdNh	QWSbXdQK	OPQ	RTOQ	jTOP	XIOQKTINR	LK	QtbTJXQWOfn	opqopr	gPQ	̀LWOKISOLK	RPINN	SLLKVTWIOQ	OPQ	̀LWOKISOLKmR	LJQKIOTLWR	jTOP\	IWV	RQSbKQ	OPQ	IJJKLMIN	LU\	OPQ	̀LWROKbSOTLW	uIWIYQK	dQULKQ	bRTWY	IWh	JLKOTLW	LU	OPQ	RTOQfn	opqopo	gPQ	̀LWOKISOLK	RPINN	dQ	KQRJLWRTdNQ	ULK	QWULKSTWY	OPQ	ajWQKmR	RQSbKTOh	IWV	ISSQRR	JLNTSTQR	IWV	JKLSQVbKQR	IWV	OPQ	ULNNLjTWY	KbNQR	LU	SLWVbSO	ULK	TOR	JQKRLWWQN	IWV	OPLRQ	LU	TOR	RbdSLWOKISOLKR\	Rbd�RbdSLWOKISOLKR\	IWV	RbJJNTQKR	IO	OPQ	kKL�QSO	RTOQ	\	IWV	OPQ	ajWQKmR	kKL�QSO	�QJKQRQWOIOTMQ	RPINN	JKLMTVQ	TWOQKJKQOIOTLWR	RPLbNV	I	tbQROTLW	IKTRQ	TU	OPQ	KbNQR	LU	SLWVbSO	IKQ	dQTWY	IVQtbIOQNh	QWULKSQV	dh	OPQ	̀LWOKISOLK�pq	�L	RXL[TWY	LK	bRQ	LU	OLdISSL	JKLVbSORfpr	�L	VKTW[TWY	LU	INSLPLNTS	dQMQKIYQR	LK	bRQ	LU	SLWOKLNNQV	RbdROIWSQRf
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IJ	KL	MLNOPQRS	LN	TNUVUQWU	LQ	VPXUS	YQZUN	X[U	PQ\]YUQWU	L\	̂]WL[L]PW	_ÙUN̂RUV	LN	WLQXNL]]UZ	VY_VX̂QWUVaIb	KL	YVU	L\	PQZUWUQX	]̂QRŶRU	LN	ZPVT]̂c	L\	PQZUWUQX	Pd̂RUVS	TY_]PŴXPLQV	LN	XUNdVaIe	KL	YVU	L\	N̂ZPLV	LN	LX[UN	UQXUNX̂PQdUQX	ZÙPWUVaIf	KL	[LNVUT]̂c	LN	ẐQRUNLYV	_U[̂ P̀LNagh	KL	\PNÛNdV	LN	LX[UN	MÛTLQVaIi	KL	WLddYQPŴXPLQ	MPX[	VX̂\\	LN	VXYZUQXVaj	JIkJIb	l[U	mLQXN̂WXLN	V[̂]]	NUnYPNU	PXV	TUNVLQQU]	̂QZ	X[LVU	L\	PXV	VY_WLQXN̂WXLNVS	VY_oVY_WLQXN̂WXLNV	̂QZ	VYTT]PUNV	XL	MÛN	̀PVP_]U	T[LXLoPZUQXP\PŴXPLQ	_̂ZRUV	̂WWUTX̂_]U	XL	X[U	pMQUNS	̂X	̂]]	XPdUV	\LN	PZUQXP\PŴXPLQ	̂QZ	VUWYNPXc	TYNTLVUVaj	JIkb	qrsstuv	wux	ywsz{tuvj	JIkbIk	l[U	mLQXN̂WXLN	V[̂]]	_U	NUVTLQVP_]U	\LN	WYXXPQRS	\PXXPQRS	LN	T̂XW[PQR	NUnYPNUZ	XL	WLdT]UXU	X[U	|LNO	LN	XL	d̂OU	PXV	T̂NXV	\PX	XLRUX[UN	TNLTUN]ca	}]]	̂NÛV	NUnYPNPQR	WYXXPQRS	\PXXPQRS	LN	T̂XW[PQR	V[̂]]	_U	NUVXLNUZ	XL	X[U	WLQZPXPLQ	U~PVXPQR	TNPLN	XL	X[U	WYXXPQRS	\PXXPQRS	LN	T̂XW[PQRS	YQ]UVV	LX[UNMPVU	NUnYPNUZ	_c	X[U	mLQXN̂WX	�LWYdUQXVaj	JIkbI�	l[U	mLQXN̂WXLN	V[̂]]	QLX	Ẑd̂RU	LN	UQẐQRUN	̂	TLNXPLQ	L\	X[U	|LNO	LN	\Y]]c	LN	T̂NXP̂]]c	WLdT]UXUZ	WLQVXNYWXPLQ	L\	X[U	pMQUNS	�UT̂N̂XU	mLQXN̂WXLNVS	LN	L\	LX[UN	mLQXN̂WXLNV	_c	WYXXPQRS	T̂XW[PQRS	LN	LX[UNMPVU	̂]XUNPQR	VYW[	WLQVXNYWXPLQS	LN	_c	U~Ŵ`̂XPLQa	l[U	mLQXN̂WXLN	V[̂]]	QLX	WYX	LN	LX[UNMPVU	̂]XUN	WLQVXNYWXPLQ	_c	X[U	pMQUNS	�UT̂N̂XU	mLQXN̂WXLNVS	LN	_c	LX[UN	mLQXN̂WXLNV	U~WUTX	MPX[	MNPXXUQ	WLQVUQX	L\	X[U	mLQVXNYWXPLQ	� Q̂̂RUNS	pMQUNS	̂QZ	VYW[	LX[UN	mLQXN̂WXLNV	LN	�UT̂N̂XU	mLQXN̂WXLNVa	mLQVUQX	V[̂]]	QLX	_U	YQNÛVLQ̂_]c	MPX[[U]Za	l[U	mLQXN̂WXLN	V[̂]]	QLX	YQNÛVLQ̂_]c	MPX[[L]ZS	\NLd	X[U	�UT̂N̂XU	mLQXN̂WXLNVS	LX[UN	mLQXN̂WXLNVS	LN	X[U	pMQUNS	PXV	WLQVUQX	XL	WYXXPQR	LN	LX[UNMPVU	̂]XUNPQR	X[U	|LNOaj	JIke	q��wutuv	��j	JIkeIk	l[U	mLQXN̂WXLN	V[̂]]	OUUT	X[U	TNUdPVUV	̂QZ	VYNNLYQZPQR	̂NÛ	\NUU	\NLd	̂WWYdY]̂XPLQ	L\	M̂VXU	d̂XUNP̂]V	̂QZ	NY__PV[	ŴYVUZ	_c	LTUN̂XPLQV	YQZUN	X[U	mLQXN̂WXa	}X	WLdT]UXPLQ	L\	X[U	|LNOS	X[U	mLQXN̂WXLN	V[̂]]	NUdL̀U	M̂VXU	d̂XUNP̂]VS	NY__PV[S	X[U	mLQXN̂WXLN�V	XLL]VS	WLQVXNYWXPLQ	UnYPTdUQXS	d̂W[PQUNcS	̂QZ	VYNT]YV	d̂XUNP̂]V	\NLd	̂QZ	̂_LYX	X[U	�NL�UWXaj	JIkeI�	�\	X[U	mLQXN̂WXLN	\̂P]V	XL	W]ÛQ	YT	̂V	TNL̀PZUZ	PQ	X[U	mLQXN̂WX	�LWYdUQXVS	X[U	pMQUNS	LN	mLQVXNYWXPLQ	� Q̂̂RUN	MPX[	X[U	pMQUN�V	̂TTNL̀ ]̂S	d̂c	ZL	VL	̂QZ	X[U	pMQUN	V[̂]]	_U	UQXPX]UZ	XL	NUPd_YNVUdUQX	\NLd	X[U	mLQXN̂WXLNaj	JIkf	�zz���	s�	����l[U	mLQXN̂WXLN	V[̂]]	TNL̀PZU	X[U	pMQUNS	mLQVXNYWXPLQ	� Q̂̂RUNS	̂QZ	}NW[PXUWX	MPX[	̂WWUVV	XL	X[U	|LNO	PQ	TNUT̂N̂XPLQ	Q̂Z	TNLRNUVV	M[UNÙUN	]LŴXUZaj	JIk�	���w�st���	yws�us�	wux	q����tv{s�l[U	mLQXN̂WXLN	V[̂]]	T̂c	̂]]	NLĉ]XPUV	̂QZ	]PWUQVU	\UUVa	l[U	mLQXN̂WXLN	V[̂]]	ZU\UQZ	VYPXV	LN	W]̂PdV	\LN	PQ\NPQRUdUQX	L\	WLTcNPR[XV	̂QZ	T̂XUQX	NPR[XV	̂QZ	V[̂]]	[L]Z	X[U	pMQUNS	mLQVXNYWXPLQ	� Q̂̂RUNS	̂QZ	}NW[PXUWX	[̂Nd]UVV	\NLd	]LVV	LQ	ŴWLYQX	X[UNUL\S	_YX	V[̂]]	QLX	_U	NUVTLQVP_]U	\LN	ZU\UQVU	LN	]LVV	M[UQ	̂	T̂NXPWY]̂N	ZUVPRQS	TNLWUVVS	LN	TNLZYWX	L\	̂	T̂NXPWY]̂N	d̂QY\̂WXYNUN	LN	d̂QY\̂WXYNUNV	PV	NUnYPNUZ	_c	X[U	mLQXN̂WX	�LWYdUQXVS	LN	M[UNU	X[U	WLTcNPR[X	̀PL]̂XPLQV	̂NU	WLQX̂PQUZ	PQ	�N̂MPQRVS	�TUWP\PŴXPLQVS	LN	LX[UN	ZLWYdUQXV	TNUT̂NUZ	_c	X[U	pMQUNS	}NW[PXUWXS	LN	mLQVXNYWXPLQ	� Q̂̂RUNa	�LMÙUNS	P\	̂Q	PQ\NPQRUdUQX	L\	̂	WLTcNPR[X	LN	T̂XUQX	PV	ZPVWL̀UNUZ	_cS	LN	d̂ZU	OQLMQ	XLS	X[U	mLQXN̂WXLNS	X[U	mLQXN̂WXLN	V[̂]]	_U	NUVTLQVP_]U	\LN	X[U	]LVV	YQ]UVV	X[U	PQ\LNd̂XPLQ	PV	TNLdTX]c	\YNQPV[UZ	XL	X[U	}NW[PXUWX	X[NLYR[	X[U	mLQVXNYWXPLQ	� Q̂̂RUNaj	JIki	�ux��ut�tzwst�uj	JIkiIk	lL	X[U	\Y]]UVX	U~XUQX	TUNdPXXUZ	_c	]̂MS	X[U	mLQXN̂WXLN	V[̂]]	PQZUdQP\c	̂QZ	[L]Z	[̂Nd]UVV	X[U	pMQUNS	mLQVXNYWXPLQ	� Q̂̂RUNS	}NW[PXUWXS	mLQVXNYWXPLQ	� Q̂̂RUN�V	̂QZ	}NW[PXUWX�V	WLQVY]X̂QXVS	̂QZ	̂RUQXV	̂QZ	UdT]LcUUV	L\	Q̂c	L\	X[Ud	\NLd	̂QZ	̂R̂PQVX	W]̂PdVS	Ẑd̂RUVS	]LVVUVS	̂QZ	U~TUQVUVS	PQW]YZPQR	_YX	QLX	]PdPXUZ	XL	̂XXLNQUcV�	\UUVS	N̂PVPQR	LYX	L\	LN	NUVY]XPQR	\NLd	TUN\LNd̂QWU	L\	X[U	|LNOS	TNL̀PZUZ	X[̂X	VYW[	W]̂PdS	Ẑd̂RUS	]LVVS	LN	U~TUQVU	PV	X̂XNP_YX̂_]U	XL	_LZP]c	PQ�YNcS	VPWOQUVVS	ZPVÛVU	LN	ZÛX[S	LN	XL	PQ�YNc	XL	LN	ZUVXNYWXPLQ	L\	X̂QRP_]U	TNLTUNXc	�LX[UN	X[̂Q	X[U	|LNO	PXVU]\�S	_YX	LQ]c	XL	X[U	U~XUQX	ŴYVUZ	_c	X[U	QUR]PRUQX	̂WXV	LN	LdPVVPLQV	L\	X[U	mLQXN̂WXLNS	̂	�Y_WLQXN̂WXLNS	Q̂cLQU	ZPNUWX]c	LN	PQZPNUWX]c	UdT]LcUZ	_c	X[UdS	LN	̂QcLQU	\LN	M[LVU	̂WXV	X[Uc	d̂c	_U	]P̂_]US	NUR̂NZ]UVV	L\	M[UX[UN	LN	QLX	VYW[	W]̂PdS	Ẑd̂RUS	]LVVS	LN	U~TUQVU	PV	ŴYVUZ	PQ	T̂NX	_c	̂	T̂NXc	PQZUdQP\PUZ	[UNUYQZUNa	�YW[	L_]PR̂XPLQ	V[̂]]	QLX	_U	WLQVXNYUZ	XL	QUR̂XUS	̂_NPZRUS	LN	NUZYWU	LX[UN	NPR[XV	LN	L_]PR̂XPLQV	L\	PQZUdQPXc	X[̂X	MLY]Z	LX[UNMPVU	U~PVX	̂V	XL	̂	T̂NXc	LN	TUNVLQ	ZUVWNP_UZ	PQ	X[PV	�UWXPLQ	�a��a
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I	JKLMKN	OP	QRSTUV	SWSTPVX	SPY	Z[\V]P	]\	[PXTXY	TP̂[UPT_T[̂	̀P̂[\	XaTV	b[QXT]P	cdef	gY	SP	[UZR]Y[[	]_	Xa[	h]PX\SQX]\i	S	b̀gQ]PX\SQX]\i	SPY]P[	̂T\[QXRY	]\	TP̂T\[QXRY	[UZR]Y[̂	gY	Xa[Ui	]\	SPY]P[	_]\	ja]V[	SQXV	Xa[Y	USY	g[	RTSgR[i	Xa[	TP̂[UPT_TQSXT]P	]gRTWSXT]P	̀P̂[\	b[QXT]P	cdefde	VaSRR	P]X	g[	RTUTX[̂	gY	S	RTUTXSXT]P	]P	SU]̀PX	]\	XYZ[	]_	̂SUSW[Vi	Q]UZ[PVSXT]Pi	]\	g[P[_TXV	ZSYSgR[	gY	]\	_]\	Xa[	h]PX\SQX]\	]\	S	b̀gQ]PX\SQX]\	̀P̂[\	j]\k[\Vl	Q]UZ[PVSXT]P	SQXVi	T̂VSgTRTXY	g[P[_TX	SQXVi	]\	]Xa[\	[UZR]Y[[	g[P[_TX	SQXVdmnopqrs	t			mnquposqo	mvw	qxvyonzqopxv	{mvm|snI	tKL	|}~}���I	tKLKL	�a[	�\QaTX[QX	TV	Xa[	Z[\V]P	]\	[PXTXY	\[XSTP[̂	gY	Xa[	�jP[\	Z̀\V̀SPX	X]	b[QXT]P	�dcd�	SP̂	T̂[PXT_T[̂	SV	V̀Qa	TP	Xa[	�W\[[U[PXdI	tKLKN	�a[	h]PVX\̀QXT]P	�SPSW[\	TV	Xa[	Z[\V]P	]\	[PXTXY	\[XSTP[̂	gY	Xa[	�jP[\	Z̀\V̀SPX	X]	b[QXT]P	�dcdc	SP̂	T̂[PXT_T[̂	SV	V̀Qa	TP	Xa[	�W\[[U[PXdI	tKLKJ	�̀XT[Vi	\[VZ]PVTgTRTXT[Vi	SP̂	RTUTXSXT]PV	]_	S̀Xa]\TXY	]_	Xa[	h]PVX\̀QXT]P	�SPSW[\	SP̂	�\QaTX[QX	SV	V[X	_]\Xa	TP	Xa[	h]PX\SQX	�]Q̀U[PXV	VaSRR	P]X	g[	\[VX\TQX[̂i	U]̂T_T[̂i	]\	[�X[P̂[̂	jTXa]̀X	j\TXX[P	Q]PV[PX	]_	Xa[	�jP[\i	h]PVX\̀QXT]P	�SPSW[\i	�\QaTX[QXi	SP̂	h]PX\SQX]\d	h]PV[PX	VaSRR	P]X	g[	̀P\[SV]PSgRY	jTXaa[R̂dI	tKN	m���~��������~	��	��}	q�~�����I	tKNKL	�a[	h]PVX\̀QXT]P	�SPSW[\	SP̂	�\QaTX[QX	jTRR	Z\]�T̂[	ŜUTPTVX\SXT]P	]_	Xa[	h]PX\SQX	SV	̂[VQ\Tg[̂	TP	Xa[	h]PX\SQX	�]Q̀U[PXV	SP̂	jTRR	g[	Xa[	�jP[\lV	\[Z\[V[PXSXT�[V	̂̀\TPW	Q]PVX\̀QXT]P	̀PXTR	Xa[	̂SX[	Xa[	�\QaTX[QX	TVV̀[V	Xa[	_TPSR	h[\XT_TQSX[	_]\	�SYU[PXd	�a[	h]PVX\̀QXT]P	�SPSW[\	SP̂	�\QaTX[QX	jTRR	aS�[	S̀Xa]\TXY	X]	SQX	]P	g[aSR_	]_	Xa[	�jP[\	]PRY	X]	Xa[	[�X[PX	Z\]�T̂[̂	TP	Xa[	h]PX\SQX	�]Q̀U[PXVdI	tKNKN	�a[	�\QaTX[QX	jTRR	�TVTX	Xa[	VTX[	SX	TPX[\�SRV	SZZ\]Z\TSX[	X]	Xa[	VXSW[	]_	Q]PVX\̀QXT]Pi	]\	SV	]Xa[\jTV[	SW\[[̂	jTXa	Xa[	�jP[\i	X]	g[Q]U[	W[P[\SRRY	_SUTRTS\	jTXa	Xa[	Z\]W\[VV	SP̂	�̀SRTXY	]_	Xa[	Z]\XT]P	]_	Xa[	�]\k	Q]UZR[X[̂i	SP̂	X]	[̂X[\UTP[	TP	W[P[\SR	T_	Xa[	�]\k	]gV[\�[̂	TV	g[TPW	Z[\_]\U[̂	TP	S	USPP[\	TP̂TQSXTPW	XaSX	Xa[	�]\ki	ja[P	_̀RRY	Q]UZR[X[̂i	jTRR	g[	TP	SQQ]\̂SPQ[	jTXa	Xa[	h]PX\SQX	�]Q̀U[PXVd	�]j[�[\i	Xa[	�\QaTX[QX	jTRR	P]X	g[	\[�̀T\[̂	X]	USk[	[�aS̀VXT�[	]\	Q]PXTP̀]̀V	]P�VTX[	TPVZ[QXT]PV	X]	Qa[Qk	Xa[	�̀SRTXY	]\	�̀SPXTXY	]_	Xa[	�]\kd	�a[	�\QaTX[QX	jTRR	P]X	aS�[	Q]PX\]R	]�[\i	QaS\W[	]_i	]\	\[VZ]PVTgTRTXY	_]\	Xa[	Q]PVX\̀QXT]P	U[SPVi	U[Xa]̂Vi	X[QaPT�̀[Vi	V[�̀[PQ[V	]\	Z\]Q[̂ \̀[Vi	]\	_]\	Xa[	VS_[XY	Z\[QS̀XT]PV	SP̂	Z\]W\SUV	TP	Q]PP[QXT]P	jTXa	Xa[	�]\ki	VTPQ[	Xa[V[	S\[	V]R[RY	Xa[	h]PX\SQX]\lV	\TWaXV	SP̂	\[VZ]PVTgTRTXT[V	̀P̂[\	Xa[	h]PX\SQX	�]Q̀U[PXVd	�P	Xa[	gSVTV	]_	Xa[	VTX[	�TVTXVi	Xa[	�\QaTX[QX	jTRR	k[[Z	Xa[	�jP[\	SP̂	Xa[	h]PVX\̀QXT]P	�SPSW[\	\[SV]PSgRY	TP_]\U[̂	Sg]̀X	Xa[	Z\]W\[VV	SP̂	�̀SRTXY	]_	Xa[	Z]\XT]P	]_	Xa[	�]\k	Q]UZR[X[̂i	SP̂	Z\]UZXRY	\[Z]\X	X]	Xa[	�jP[\	SP̂	h]PVX\̀QXT]P	�SPSW[\	kP]jP	̂[�TSXT]PV	_\]U	Xa[	h]PX\SQX	�]Q̀U[PXV	SP̂	[̂_[QXV	SP̂	̂[_TQT[PQT[V	]gV[\�[̂	TP	Xa[	�]\kdI	tKNKNKL	�a[	�jP[\	TV	[PXTXR[̂	X]	\[TUg̀\V[U[PX	_\]U	Xa[	h]PX\SQX]\	_]\	SU]̀PXV	ZST̂	X]	Xa[	�\QaTX[QX	_]\	VTX[	�TVTXV	UŜ[	P[Q[VVS\Y	gY	Xa[	_S̀RX	]_	Xa[	h]PX\SQX]\	]\	gY	̂[_[QXV	SP̂	̂[_TQT[PQT[V	TP	Xa[	�]\kd	I	tKNKNKN	�a[	�jP[\	TV	[PXTXR[̂	X]	\[TUg̀\V[U[PX	_\]U	Xa[	h]PX\SQX]\	_]\	SU]̀PXV	ZST̂	X]	Xa[	h]PVX\̀QXT]P	�SPSW[\	_]\	VTX[	�TVTXV	UŜ[	P[Q[VVS\Y	gY	Xa[	_S̀RX	]_	Xa[	h]PX\SQX]\	]\	gY	̂[_[QXV	SP̂	̂[_TQT[PQT[V	TP	Xa[	�]\kdI	tKNKJ	�a[	h]PVX\̀QXT]P	�SPSW[\	VaSRR	Z\]�T̂[	]P[	]\	U]\[	\[Z\[V[PXSXT�[V	ja]	VaSRR	g[	TP	SXX[P̂SPQ[	SX	Xa[	�\]�[QX	VTX[	ja[P[�[\	Xa[	�]\k	TV	g[TPW	Z[\_]\U[̂d	�a[	h]PVX\̀QXT]P	�SPSW[\	jTRR	̂[X[\UTP[	TP	W[P[\SR	T_	Xa[	�]\k	]gV[\�[̂	TV	g[TPW	Z[\_]\U[̂	TP	SQQ]\̂SPQ[	jTXa	Xa[	h]PX\SQX	�]Q̀U[PXVi	jTRR	k[[Z	Xa[	�jP[\	SP̂	�\QaTX[QX	\[SV]PSgRY	TP_]\U[̂	]_	Xa[	Z\]W\[VV	]_	Xa[	�]\ki	SP̂	jTRR	Z\]UZXRY	\[Z]\X	X]	Xa[	�jP[\	SP̂	�\QaTX[QX	kP]jP	̂[�TSXT]PV	_\]U	Xa[	h]PX\SQX	�]Q̀U[PXV	SP̂	Xa[	U]VX	\[Q[PX	�\]�[QX	VQa[̂ R̀[i	SP̂	̂[_[QXV	SP̂	̂[_TQT[PQT[V	]gV[\�[̂	TP	Xa[	�]\kdI	tKNKt	�a[	h]PVX\̀QXT]P	�SPSW[\	jTRR	VQa[̂ R̀[	SP̂	Q]]\̂TPSX[	Xa[	SQXT�TXT[V	]_	Xa[	h]PX\SQX]\	SP̂	]Xa[\	h]PX\SQX]\V	TP	SQQ]\̂SPQ[	jTXa	Xa[	RSX[VX	SZZ\]�[̂	�\]�[QX	VQa[̂ R̀[dI	tKNK�	�a[	h]PVX\̀QXT]P	�SPSW[\i	[�Q[ZX	X]	Xa[	[�X[PX	\[�̀T\[̂	gY	b[QXT]P	�d�d�i	SP̂	�\QaTX[QX	jTRR	P]X	aS�[	Q]PX\]R	]�[\i	QaS\W[	]_i	]\	\[VZ]PVTgTRTXY	_]\i	Xa[	Q]PVX\̀QXT]P	U[SPVi	U[Xa]̂Vi	X[QaPT�̀[Vi	V[�̀[PQ[V	]\	Z\]Q[̂ \̀[Vi	]\	_]\	Xa[	VS_[XY	Z\[QS̀XT]PV	SP̂	Z\]W\SUV	TP	Q]PP[QXT]P	jTXa	Xa[	�]\ki	VTPQ[	Xa[V[	S\[	V]R[RY	Xa[	h]PX\SQX]\lV	\TWaXV	SP̂	\[VZ]PVTgTRTXT[V	̀P̂[\	Xa[	h]PX\SQX	�]Q̀U[PXVi	SP̂	P[TXa[\	jTRR	g[	\[VZ]PVTgR[	_]\	Xa[	h]PX\SQX]\lV	_STR̀\[	X]	Z[\_]\U	Xa[	�]\k	TP	SQQ]\̂SPQ[	jTXa	Xa[	\[�̀T\[U[PXV	]_	Xa[	h]PX\SQX	�]Q̀U[PXVd	�[TXa[\	Xa[	h]PVX\̀QXT]P	�SPSW[\	P]\	Xa[	
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IJKLMNOKN	PMQQ	LRSO	KTUNJTQ	TSOJ	TJ	KLRJVO	TWX	TJ	YO	JOZ[TUZMYQO	WTJ	RKNZ	TJ	T\MZZMTUZ	TWX	NLO	]TUNJRKNTJX	̂_YKTUNJRKNTJZX	TJ	NLOMJ	RVOUNZ	TJ	O\[QT̀OOZX	TJ	TW	RÙ	TNLOJ	[OJZTUZ	TJ	OUNMNMOZ	[OJWTJ\MUV	[TJNMTUZ	TW	NLO	aTJbcd	efgfh	ijkklmnopqnjmrf	sLO	tPUOJ	ZLRQQ	KT\\_UMKRNO	PMNL	NLO	]TUNJRKNTJ	RUu	NLO	]TUZNJ_KNMTU	vRURVOJwZ	KTUZ_QNRUNZ	NLJT_VL	NLO	]TUZNJ_KNMTU	vRURVOJ	RYT_N	\RNNOJZ	RJMZMUV	T_N	TW	TJ	JOQRNMUV	NT	NLO	]TUNJRKN	xTK_\OUNZc	sLO	tPUOJ	RUu	]TUZNJ_KNMTU	vRURVOJ	ZLRQQ	MUKQ_uO	NLO	IJKLMNOKN	MU	RQQ	KT\\_UMKRNMTUZ	NLRN	JOQRNO	NT	TJ	RWWOKN	NLO	IJKLMNOKNwZ	ZOJSMKOZ	TJ	[JTWOZZMTURQ	JOZ[TUZMYMQMNMOZc	sLO	tPUOJ	ZLRQQ	[JT\[NQ̀	UTNMẀ	NLO	IJKLMNOKN	TW	NLO	Z_YZNRUKO	TW	RÙ	uMJOKN	KT\\_UMKRNMTUZ	YONPOOU	NLO	tPUOJ	RUu	NLO	]TUZNJ_KNMTU	vRURVOJ	TNLOJPMZO	JOQRNMUV	NT	NLO	yJTzOKNc	]T\\_UMKRNMTUZ	Ỳ	RUu	PMNL	NLO	IJKLMNOKNwZ	KTUZ_QNRUNZ	ZLRQQ	YO	NLJT_VL	NLO	IJKLMNOKNc	]T\\_UMKRNMTUZ	Ỳ	RUu	PMNL	_̂YKTUNJRKNTJZ	RUu	Z_[[QMOJZ	ZLRQQ	YO	NLJT_VL	NLO	]TUNJRKNTJc	]T\\_UMKRNMTUZ	Ỳ	RUu	PMNL	TNLOJ	]TUNJRKNTJZ	ZLRQQ	YO	NLJT_VL	NLO	]TUZNJ_KNMTU	vRURVOJc	]T\\_UMKRNMTUZ	Ỳ	RUu	PMNL	NLO	tPUOJwZ	TPU	WTJKOZ	RUu	̂O[RJRNO	]TUNJRKNTJZ	ZLRQQ	YO	NLJT_VL	NLO	tPUOJc	sLO	]TUNJRKN	xTK_\OUNZ	\R̀	Z[OKMẀ	TNLOJ	KT\\_UMKRNMTU	[JTNTKTQZcd	efgf{	sLO	]TUZNJ_KNMTU	vRURVOJ	RUu	IJKLMNOKN	PMQQ	JOSMOP	RUu	KOJNMẀ	RQQ	I[[QMKRNMTUZ	WTJ	yR̀\OUN	Ỳ	NLO	]TUNJRKNTJX	MU	RKKTJuRUKO	PMNL	NLO	[JTSMZMTUZ	TW	IJNMKQO	|cd	efgf}	sLO	IJKLMNOKN	RUu	]TUZNJ_KNMTU	vRURVOJ	LRSO	R_NLTJMǸ	NT	JOzOKN	aTJb	NLRN	uTOZ	UTN	KTUWTJ\	NT	NLO	]TUNJRKN	xTK_\OUNZ	RUu	PMQQ	UTNMẀ	ORKL	TNLOJ	RYT_N	NLO	JOzOKNMTUc	sLO	]TUZNJ_KNMTU	vRURVOJ	ZLRQQ	uONOJ\MUO	MU	VOUOJRQ	PLONLOJ	NLO	aTJb	TW	NLO	]TUNJRKNTJ	MZ	YOMUV	[OJWTJ\Ou	MU	RKKTJuRUKO	PMNL	NLO	JO~_MJO\OUNZ	TW	NLO	]TUNJRKN	xTK_\OUNZ	RUu	UTNMẀ	NLO	tPUOJX	]TUNJRKNTJ	RUu	IJKLMNOKN	TW	uOWOKNZ	RUu	uOWMKMOUKMOZ	MU	NLO	aTJbc	aLOUOSOJ	NLO	]TUZNJ_KNMTU	vRURVOJ	KTUZMuOJZ	MN	UOKOZZRJ̀	TJ	RuSMZRYQOX	NLO	]TUZNJ_KNMTU	vRURVOJ	PMQQ	LRSO	R_NLTJMǸ	NT	JO~_MJO	RuuMNMTURQ	MUZ[OKNMTU	TJ	NOZNMUV	TW	NLO	aTJb	MU	RKKTJuRUKO	PMNL	̂OKNMTUZ	��c�c�	RUu	��c�c�X	_[TU	PJMNNOU	R_NLTJM�RNMTU	TW	NLO	tPUOJX	PLONLOJ	TJ	UTN	NLO	aTJb	MZ	WRYJMKRNOuX	MUZNRQQOu	TJ	KT\[QONOuc	sLO	WTJOVTMUV	R_NLTJMǸ	TW	NLO	]TUZNJ_KNMTU	vRURVOJ	PMQQ	YO	Z_YzOKN	NT	NLO	[JTSMZMTUZ	TW	̂OKNMTUZ	�c�c��	NLJT_VL	�c�c��	MUKQ_ZMSOX	PMNL	JOZ[OKN	NT	MUNOJ[JONRNMTUZ	RUu	uOKMZMTUZ	TW	NLO	IJKLMNOKNc	�TPOSOJX	UOMNLOJ	NLO	IJKLMNOKNwZ	UTJ	NLO	]TUZNJ_KNMTU	vRURVOJwZ	R_NLTJMǸ	NT	RKN	_UuOJ	NLMZ	̂OKNMTU	�c�c�	UTJ	R	uOKMZMTU	\RuO	Ỳ	OMNLOJ	TW	NLO\	MU	VTTu	WRMNL	OMNLOJ	NT	O�OJKMZO	TJ	UTN	NT	O�OJKMZO	Z_KL	R_NLTJMǸ	ZLRQQ	VMSO	JMZO	NT	R	u_Ǹ	TJ	JOZ[TUZMYMQMǸ	TW	NLO	IJKLMNOKN	TJ	NLO	]TUZNJ_KNMTU	vRURVOJ	NT	NLO	]TUNJRKNTJX	̂_YKTUNJRKNTJZX	\RNOJMRQ	RUu	O~_M[\OUN	Z_[[QMOJZX	NLOMJ	RVOUNZ	TJ	O\[QT̀OOZX	TJ	TNLOJ	[OJZTUZ	[OJWTJ\MUV	RÙ	TW	NLO	aTJbcd	efgf�	�NMQM�MUV	NLO	Z_Y\MNNRQ	ZKLOu_QO	[JTSMuOu	Ỳ	NLO	]TUNJRKNTJX	NLO	]TUZNJ_KNMTU	vRURVOJ	ZLRQQ	[JO[RJOX	RUu	JOSMZO	RZ	UOKOZZRJ̀X	R	yJTzOKN	Z_Y\MNNRQ	ZKLOu_QO	MUKTJ[TJRNMUV	MUWTJ\RNMTU	WJT\	TNLOJ	]TUNJRKNTJZX	NLO	tPUOJX	tPUOJwZ	KTUZ_QNRUNZX	tPUOJwZ	̂O[RJRNO	]TUNJRKNTJZ	RUu	SOUuTJZX	VTSOJU\OUNRQ	RVOUKMOZX	RUu	[RJNMKM[RUNZ	MU	NLO	yJTzOKN	_UuOJ	NLO	\RURVO\OUN	TW	NLO	]TUZNJ_KNMTU	vRURVOJc	sLO	yJTzOKN	Z_Y\MNNRQ	ZKLOu_QO	RUu	RÙ	JOSMZMTUZ	ZLRQQ	YO	Z_Y\MNNOu	NT	NLO	IJKLMNOKN	WTJ	R[[JTSRQcd	efgf��	sLO	]TUZNJ_KNMTU	vRURVOJ	PMQQ	JOKOMSO	RUu	[JT\[NQ̀	JOSMOP	WTJ	KTUWTJ\RUKO	PMNL	NLO	Z_Y\MNNRQ	JO~_MJO\OUNZ	TW	NLO	]TUNJRKN	xTK_\OUNZX	RQQ	Z_Y\MNNRQZ	WJT\	NLO	]TUNJRKNTJ	Z_KL	RZ	̂LT[	xJRPMUVZX	yJTu_KN	xRNRX	RUu	̂R\[QOZc	aLOJO	NLOJO	RJO	TNLOJ	]TUNJRKNTJZX	NLO	]TUZNJ_KNMTU	vRURVOJ	PMQQ	RQZT	KLOKb	RUu	KTTJuMURNO	NLO	MUWTJ\RNMTU	KTUNRMUOu	PMNLMU	ORKL	Z_Y\MNNRQ	JOKOMSOu	WJT\	NLO	]TUNJRKNTJ	RUu	TNLOJ	]TUNJRKNTJZX	RUu	NJRUZ\MN	NT	NLO	IJKLMNOKN	NLTZO	JOKT\\OUuOu	WTJ	R[[JTSRQc	�̀	Z_Y\MNNMUV	̂LT[	xJRPMUVZX	yJTu_KN	xRNRX	̂R\[QOZX	RUu	ZM\MQRJ	Z_Y\MNNRQZX	NLO	]TUZNJ_KNMTU	vRURVOJ	JO[JOZOUNZ	NT	NLO	tPUOJ	RUu	IJKLMNOKN	NLRN	NLO	]TUZNJ_KNMTU	vRURVOJ	LRZ	JOSMOPOu	RUu	JOKT\\OUuOu	NLO\	WTJ	R[[JTSRQc	sLO	]TUZNJ_KNMTU	vRURVOJwZ	RKNMTUZ	PMQQ	YO	NRbOU	MU	RKKTJuRUKO	PMNL	NLO	yJTzOKN	Z_Y\MNNRQ	ZKLOu_QO	R[[JTSOu	Ỳ	NLO	IJKLMNOKN	TJX	MU	NLO	RYZOUKO	TW	RU	R[[JTSOu	yJTzOKN	Z_Y\MNNRQ	ZKLOu_QOX	PMNL	JORZTURYQO	[JT\[NUOZZ	PLMQO	RQQTPMUV	Z_WWMKMOUN	NM\O	NT	[OJ\MN	RuO~_RNO	JOSMOP	Ỳ	NLO	IJKLMNOKNcd	efgf��	sLO	IJKLMNOKN	PMQQ	JOSMOP	RUu	R[[JTSOX	TJ	NRbO	TNLOJ	R[[JT[JMRNO	RKNMTU	_[TUX	NLO	]TUNJRKNTJwZ	Z_Y\MNNRQZ	Z_KL	RZ	̂LT[	xJRPMUVZX	yJTu_KN	xRNRX	RUu	̂R\[QOZX	Y_N	TUQ̀	WTJ	NLO	QM\MNOu	[_J[TZO	TW	KLOKbMUV	WTJ	KTUWTJ\RUKO	PMNL	MUWTJ\RNMTU	VMSOU	RUu	NLO	uOZMVU	KTUKO[N	O�[JOZZOu	MU	NLO	]TUNJRKN	xTK_\OUNZc	sLO	IJKLMNOKNwZ	RKNMTU	PMQQ	YO	NRbOU	PMNL	JORZTURYQO	[JT\[NUOZZ	PLMQO	RQQTPMUV	Z_WWMKMOUN	NM\O	MU	NLO	IJKLMNOKNwZ	[JTWOZZMTURQ	z_uV\OUN	NT	[OJ\MN	RuO~_RNO	JOSMOPc	�[TU	NLO	IJKLMNOKNwZ	KT\[QONOu	JOSMOPX	NLO	IJKLMNOKN	ZLRQQ	NJRUZ\MN	MNZ	Z_Y\MNNRQ	JOSMOP	NT	NLO	]TUZNJ_KNMTU	vRURVOJcd	efgf�g	�OSMOP	TW	NLO	]TUNJRKNTJwZ	Z_Y\MNNRQZ	Ỳ	NLO	]TUZNJ_KNMTU	vRURVOJ	RUu	IJKLMNOKN	MZ	UTN	KTUu_KNOu	WTJ	NLO	[_J[TZO	TW	uONOJ\MUMUV	NLO	RKK_JRK̀	RUu	KT\[QONOUOZZ	TW	TNLOJ	uONRMQZ	Z_KL	RZ	uM\OUZMTUZ	RUu	~_RUNMNMOZX	TJ	WTJ	Z_YZNRUNMRNMUV	MUZNJ_KNMTUZ	WTJ	MUZNRQQRNMTU	TJ	[OJWTJ\RUKO	TW	O~_M[\OUN	TJ	Z̀ZNO\ZX	RQQ	TW	PLMKL	JO\RMU	NLO	JOZ[TUZMYMQMǸ	TW	NLO	]TUNJRKNTJ	RZ	JO~_MJOu	Ỳ	NLO	]TUNJRKN	xTK_\OUNZc	sLO	]TUZNJ_KNMTU	vRURVOJ	RUu	IJKLMNOKNwZ	
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IJKLJM	NO	PQJ	RNSPITUPNIVW	WXYZLPPT[W	WQT[[	SNP	IJ[LJKJ	PQJ	RNSPITUPNI	NO	PQJ	NY[L\TPLNSW	XS]JI	̂JUPLNSW	_̀_a	_̀ba	TS]	_̀cd̀	eQJ	RNSWPIXUPLNS	fTST\JI	TS]	gIUQLPJUPVW	IJKLJM	WQT[[	SNP	UNSWPLPXPJ	ThhINKT[	NO	WTOJPi	hIJUTXPLNSW	NI	NO	TSi	UNSWPIXUPLNS	ZJTSWa	ZJPQN]Wa	PJUQSLjXJWa	WJjXJSUJWa	NI	hINUJ]XIJẀ	eQJ	gIUQLPJUPVW	ThhINKT[	NO	T	WhJULOLU	LPJZ	WQT[[	SNP	LS]LUTPJ	ThhINKT[	NO	TS	TWWJZY[i	NO	MQLUQ	PQJ	LPJZ	LW	T	UNZhNSJSP̀k	lmnmop	eQJ	gIUQLPJUP	ML[[	hIJhTIJ	RQTS\J	qI]JIWa	RNSWPIXUPLNS	RQTS\J	rLIJUPLKJW	TS]	g[[NMTSUJ	RQTS\J	gXPQNILsTPLNSẀk	lmnmol	eQJ	RNSWPIXUPLNS	fTST\JI	TS]	PQJ	gIUQLPJUP	ML[[	PTtJ	ThhINhILTPJ	TUPLNS	NS	RQTS\J	qI]JIW	NI	RNSWPIXUPLNS	RQTS\J	rLIJUPLKJW	LS	TUUNI]TSUJ	MLPQ	gIPLU[J	ua	TS]	PQJ	gIUQLPJUP	ML[[	QTKJ	TXPQNILPi	PN	NI]JI	ZLSNI	UQTS\JW	LS	PQJ	vNIt	TW	hINKL]J]	LS	̂JUPLNS	ùẁ	eQJ	gIUQLPJUPa	LS	UNSWX[PTPLNS	MLPQ	PQJ	RNSWPIXUPLNS	fTST\JIa	ML[[	LSKJWPL\TPJ	TS]	ZTtJ	]JPJIZLSTPLNSW	TS]	IJUNZZJS]TPLNSW	IJ\TI]LS\	UNSUJT[J]	TS]	XStSNMS	UNS]LPLNSW	TW	hINKL]J]	LS	̂JUPLNS	_̀ùẁk	lmnmox	yPL[LsLS\	PQJ	]NUXZJSPW	hINKL]J]	Yi	PQJ	RNSPITUPNIa	PQJ	RNSWPIXUPLNS	fTST\JI	ML[[	ZTLSPTLS	TP	PQJ	WLPJ	ONI	PQJ	qMSJI	NSJ	UNhi	NO	T[[	RNSPITUP	rNUXZJSPWa	ThhINKJ]	̂QNh	rITMLS\Wa	zIN]XUP	rTPTa	̂TZh[JWa	TS]	WLZL[TI	IJjXLIJ]	WXYZLPPT[Wa	LS	\NN]	NI]JI	TS]	ZTItJ]	UXIIJSP[i	PN	IJUNI]	T[[	UQTS\JW	TS]	WJ[JUPLNSW	ZT]J	]XILS\	UNSWPIXUPLNS̀	eQJWJ	ML[[	YJ	TKTL[TY[J	PN	PQJ	gIUQLPJUP	TS]	PQJ	RNSPITUPNIa	TS]	ML[[	YJ	]J[LKJIJ]	PN	PQJ	qMSJI	XhNS	UNZh[JPLNS	NO	PQJ	zIN{JUP̀k	lmnmo|	eQJ	RNSWPIXUPLNS	fTST\JI	ML[[	TWWLWP	PQJ	gIUQLPJUP	LS	UNS]XUPLS\	LSWhJUPLNSW	PN	]JPJIZLSJ	PQJ	]TPJ	NI	]TPJW	NO	X̂YWPTSPLT[	RNZh[JPLNS	TS]	PQJ	]TPJ	NO	OLST[	UNZh[JPLNS}	LWWXJ	RJIPLOLUTPJW	NO	̂XYWPTSPLT[	RNZh[JPLNS	LS	UNS{XSUPLNS	MLPQ	PQJ	gIUQLPJUP	hXIWXTSP	PN	̂JUPLNS	~̀�}	TS]	IJUJLKJ	TS]	ONIMTI]	PN	PQJ	qMSJI	MILPPJS	MTIITSPLJW	TS]	IJ[TPJ]	]NUXZJSPW	IJjXLIJ]	Yi	PQJ	RNSPITUP	TS]	TWWJZY[J]	Yi	PQJ	RNSPITUPNI	hXIWXTSP	PN	̂JUPLNS	~̀c�̀	eQJ	RNSWPIXUPLNS	fTST\JI	ML[[	ONIMTI]	PN	PQJ	gIUQLPJUP	T	OLST[	ghh[LUTPLNS	TS]	RJIPLOLUTPJ	ONI	zTiZJSP	NI	OLST[	zIN{JUP	ghh[LUTPLNS	TS]	zIN{JUP	RJIPLOLUTPJ	ONI	zTiZJSP	XhNS	PQJ	RNSPITUPNIVW	UNZh[LTSUJ	MLPQ	PQJ	IJjXLIJZJSPW	NO	PQJ	RNSPITUP	rNUXZJSPẀk	lmnmo�	�O	PQJ	qMSJI	TS]	gIUQLPJUP	T\IJJa	PQJ	gIUQLPJUP	ML[[	hINKL]J	NSJ	NI	ZNIJ	zIN{JUP	IJhIJWJSPTPLKJW	PN	TWWLWP	LS	UTIIiLS\	NXP	PQJ	gIUQLPJUPVW	IJWhNSWLYL[LPLJW	TP	PQJ	WLPJ̀	eQJ	]XPLJWa	IJWhNSWLYL[LPLJW	TS]	[LZLPTPLNSW	NO	TXPQNILPi	NO	PQJ	zIN{JUP	IJhIJWJSPTPLKJW	WQT[[	YJ	TW	WJP	ONIPQ	LS	TS	J�QLYLP	PN	YJ	LSUNIhNITPJ]	LS	PQJ	RNSPITUP	rNUXZJSPẀ	eQJ	qMSJI	WQT[[	SNPLOi	PQJ	RNSWPIXUPLNS	fTST\JI	NO	TSi	UQTS\J	LS	PQJ	]XPLJWa	IJWhNSWLYL[LPLJW	TS]	[LZLPTPLNSW	NO	TXPQNILPi	NO	PQJ	zIN{JUP	IJhIJWJSPTPLKJẀk	lmnmo�	eQJ	gIUQLPJUP	ML[[	LSPJIhIJP	TS]	]JUL]J	ZTPPJIW	UNSUJISLS\	hJIONIZTSUJ	XS]JIa	TS]	IJjXLIJZJSPW	NOa	PQJ	RNSPITUP	rNUXZJSPW	NS	MILPPJS	IJjXJWP	NO	PQJ	RNSWPIXUPLNS	fTST\JIa	qMSJIa	NI	RNSPITUPNI	PQINX\Q	PQJ	RNSWPIXUPLNS	fTST\JÌ	eQJ	gIUQLPJUPVW	IJWhNSWJ	PN	WXUQ	IJjXJWPW	ML[[	YJ	ZT]J	LS	MILPLS\	MLPQLS	TSi	PLZJ	[LZLPW	T\IJJ]	XhNS	NI	NPQJIMLWJ	MLPQ	IJTWNSTY[J	hINZhPSJWẀ	k	lmnmo�	�SPJIhIJPTPLNSW	TS]	]JULWLNSW	NO	PQJ	gIUQLPJUP	ML[[	YJ	UNSWLWPJSP	MLPQ	PQJ	LSPJSP	NOa	TS]	IJTWNSTY[i	LSOJITY[J	OINZa	PQJ	RNSPITUP	rNUXZJSPW	TS]	ML[[	YJ	LS	MILPLS\	NI	LS	PQJ	ONIZ	NO	]ITMLS\Ẁ	vQJS	ZTtLS\	WXUQ	LSPJIhIJPTPLNSW	TS]	]JULWLNSWa	PQJ	gIUQLPJUP	ML[[	JS]JTKNI	PN	WJUXIJ	OTLPQOX[	hJIONIZTSUJ	Yi	YNPQ	qMSJI	TS]	RNSPITUPNIa	ML[[	SNP	WQNM	hTIPLT[LPi	PN	JLPQJIa	TS]	ML[[	SNP	YJ	[LTY[J	ONI	IJWX[PW	NO	LSPJIhIJPTPLNSW	NI	]JULWLNSW	WN	IJS]JIJ]	LS	\NN]	OTLPQ̀k	lmnmn�	eQJ	gIUQLPJUPVW	]JULWLNSW	NS	ZTPPJIW	IJ[TPLS\	PN	TJWPQJPLU	JOOJUP	ML[[	YJ	OLST[	LO	UNSWLWPJSP	MLPQ	PQJ	LSPJSP	J�hIJWWJ]	LS	PQJ	RNSPITUP	rNUXZJSPẀk	lmnmno	eQJ	RNSWPIXUPLNS	fTST\JI	ML[[	IJUJLKJ	TS]	IJKLJM	IJjXJWPW	ONI	LSONIZTPLNS	OINZ	PQJ	RNSPITUPNIa	TS]	ONIMTI]	JTUQ	IJjXJWP	ONI	LSONIZTPLNS	PN	PQJ	gIUQLPJUPa	MLPQ	PQJ	RNSWPIXUPLNS	fTST\JIVW	IJUNZZJS]TPLNS̀	eQJ	gIUQLPJUP	ML[[	IJKLJM	TS]	IJWhNS]	LS	MILPLS\a	PQINX\Q	PQJ	RNSWPIXUPLNS	fTST\JIa	PN	IJjXJWPW	ONI	LSONIZTPLNS	TYNXP	PQJ	RNSPITUP	rNUXZJSPẀ	eQJ	RNSWPIXUPLNS	fTST\JIVW	IJUNZZJS]TPLNS	TS]	PQJ	gIUQLPJUPVW	IJWhNSWJ	PN	JTUQ	IJjXJWP	ML[[	YJ	ZT]J	LS	MILPLS\	MLPQLS	TSi	PLZJ	[LZLPW	T\IJJ]	XhNS	NI	NPQJIMLWJ	MLPQ	IJTWNSTY[J	hINZhPSJWẀ	�O	ThhINhILTPJa	PQJ	gIUQLPJUP	ML[[	hIJhTIJ	TS]	LWWXJ	WXhh[JZJSPT[	rITMLS\W	TS]	̂hJULOLUTPLNSW	LS	IJWhNSWJ	PN	PQJ	IJjXJWPW	ONI	LSONIZTPLNS̀�������	x			��������������k	xmo	�����������k	xmomo	g	̂XYUNSPITUPNI	LW	T	hJIWNS	NI	JSPLPi	MQN	QTW	T	]LIJUP	UNSPITUP	MLPQ	PQJ	RNSPITUPNI	PN	hJIONIZ	T	hNIPLNS	NO	PQJ	vNIt	TP	PQJ	WLPJ̀	eQJ	PJIZ	�̂XYUNSPITUPNI�	LW	IJOJIIJ]	PN	PQINX\QNXP	PQJ	RNSPITUP	rNUXZJSPW	TW	LO	WLS\X[TI	LS	SXZYJI	
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IJK	LMIJN	I	OPQRSJTUIRTSU	SU	IJ	IPTVSUWXMK	UMYUMNMJTITWZM	S[	TVM	OPQRSJTUIRTSU\	]VM	TMUL	̂OPQRSJTUIRTSÛ	KSMN	JST	WJR_PKM	OMYIUITM	̀SJTUIRTSUN	SU	TVM	NPQRSJTUIRTSUN	S[	OMYIUITM	̀SJTUIRTSUN\a	bcdce	f	OPQgNPQRSJTUIRTSU	WN	I	YMUNSJ	SU	MJTWTh	iVS	VIN	I	KWUMRT	SU	WJKWUMRT	RSJTUIRT	iWTV	I	OPQRSJTUIRTSU	TS	YMU[SUL	I	YSUTWSJ	S[	TVM	jSUk	IT	TVM	NWTM\	]VM	TMUL	̂OPQgNPQRSJTUIRTSÛ	WN	UM[MUUMK	TS	TVUSPlVSPT	TVM	̀SJTUIRT	mSRPLMJTN	IN	W[	NWJlP_IU	WJ	JPLQMU	IJK	LMIJN	I	OPQgNPQRSJTUIRTSU	SU	IJ	IPTVSUWXMK	UMYUMNMJTITWZM	S[	TVM	OPQgNPQRSJTUIRTSU\a	bce	nopqr	st	uvwxsyzqpxz{	pyr	|z}~q	�syzqpxz{	tsq	�sqz�sy{	st	z}~	�sq�a	bcecd	�J_MNN	STVMUiWNM	NTITMK	WJ	TVM	̀SJTUIRT	mSRPLMJTN�	TVM	̀SJTUIRTSU	SU	TVM	QWKKWJl	UM�PWUMLMJTN�	IN	NSSJ	IN	YUIRTWRIQ_M	I[TMU	IiIUK	S[	TVM	̀SJTUIRT�	NVI__	JSTW[h	TVM	̀SJNTUPRTWSJ	�IJIlMU�	[SU	UMZWMi	Qh	TVM	�iJMU�	̀SJNTUPRTWSJ	�IJIlMU	IJK	fURVWTMRT�	S[	TVM	YMUNSJN	SU	MJTWTWMN	YUSYSNMK	[SU	MIRV	YUWJRWYI_	YSUTWSJ	S[	TVM	jSUk�	WJR_PKWJl	TVSNM	iVS	IUM	TS	[PUJWNV	LITMUWI_N	SU	M�PWYLMJT	[IQUWRITMK	TS	I	NYMRWI_	KMNWlJ	[SU	MIRV	YUWJRWYI_	YSUTWSJ	S[	TVM	jSUk\	jWTVWJ	��	KIhN	S[	UMRMWYT	S[	TVM	WJ[SULITWSJ�	TVM	̀SJNTUPRTWSJ	�IJIlMU	LIh	JSTW[h	TVM	̀SJTUIRTSU	iVMTVMU	TVM	�iJMU�	TVM	S̀JNTUPRTWSJ	�IJIlMU	SU	TVM	fURVWTMRT	���	VIN	UMINSJIQ_M	SQ�MRTWSJ	TS	IJh	NPRV	YUSYSNMK	YMUNSJ	SU	MJTWTh	SU�	���	UM�PWUMN	IKKWTWSJI_	TWLM	[SU	UMZWMi\	�IW_PUM	S[	TVM	̀SJNTUPRTWSJ	�IJIlMU	TS	YUSZWKM	JSTWRM	iWTVWJ	TVM	��gKIh	YMUWSK	NVI__	RSJNTWTPTM	JSTWRM	S[	JS	UMINSJIQ_M	SQ�MRTWSJ\a	bcece	]VM	̀SJTUIRTSU	NVI__	JST	RSJTUIRT	iWTV	I	YUSYSNMK	YMUNSJ	SU	MJTWTh	TS	iVSL	TVM	�iJMU�	̀SJNTUPRTWSJ	�IJIlMU	SU	fURVWTMRT	VIN	LIKM	UMINSJIQ_M	IJK	TWLM_h	SQ�MRTWSJ\	]VM	̀SJTUIRTSU	NVI__	JST	QM	UM�PWUMK	TS	RSJTUIRT	iWTV	IJhSJM	TS	iVSL	TVM	̀SJTUIRTSU	VIN	LIKM	UMINSJIQ_M	SQ�MRTWSJ\a	bcec�	�[	TVM	�iJMU�	̀SJNTUPRTWSJ	�IJIlMU	SU	fURVWTMRT	VIN	UMINSJIQ_M	SQ�MRTWSJ	TS	I	YMUNSJ	SU	MJTWTh	YUSYSNMK	Qh	TVM	S̀JTUIRTSU�	TVM	̀SJTUIRTSU	NVI__	YUSYSNM	IJSTVMU	TS	iVSL	TVM	�iJMU�	̀SJNTUPRTWSJ	�IJIlMU	SU	fURVWTMRT	VIN	JS	UMINSJIQ_M	SQ�MRTWSJ\	�[	TVM	YUSYSNMK	QPT	UM�MRTMK	OPQRSJTUIRTSU	iIN	UMINSJIQ_h	RIYIQ_M	S[	YMU[SULWJl	TVM	jSUk�	TVM	S̀JTUIRT	OPL	IJK	̀SJTUIRT	]WLM	NVI__	QM	WJRUMINMK	SU	KMRUMINMK	Qh	TVM	KW[[MUMJRM�	W[	IJh�	SRRINWSJMK	Qh	NPRV	RVIJlM�	IJK	IJ	IYYUSYUWITM	̀VIJlM	�UKMU	NVI__	QM	WNNPMK	QM[SUM	RSLLMJRMLMJT	S[	TVM	NPQNTWTPTM	OPQRSJTUIRTSU�N	jSUk\	�SiMZMU�	JS	WJRUMINM	WJ	TVM	̀SJTUIRT	OPL	SU	̀SJTUIRT	]WLM	NVI__	QM	I__SiMK	[SU	NPRV	RVIJlM	PJ_MNN	TVM	̀SJTUIRTSU	VIN	IRTMK	YUSLYT_h	IJK	UMNYSJNWZM_h	WJ	NPQLWTTWJl	JILMN	IN	UM�PWUMK\a	bcec�	]VM	̀SJTUIRTSU	NVI__	JST	NPQNTWTPTM	I	OPQRSJTUIRTSU�	YMUNSJ�	SU	MJTWTh	[SU	SJM	YUMZWSPN_h	NM_MRTMK	W[	TVM	�iJMU�	S̀JNTUPRTWSJ	�IJIlMU	SU	fURVWTMRT	LIkMN	UMINSJIQ_M	SQ�MRTWSJ	TS	NPRV	NPQNTWTPTWSJ\a	bcecb	]VM	̀SJTUIRTSU	NVI__	YMU[SUL	IT	_MINT	�������	���������� 	YMURMJT	S[	TVM	RSNT	S[	TVM	̀SJTUIRT	�JST	WJR_PKWJl	TVM	RSNTN	S[	LITMUWI_N�	WJNPUIJRM�	QSJKN�	NPQLWTTI_N	IJK	NWLW_IU	WTMLN�	iWTV	WTN	SiJ	MLY_ShMMN\a	bc�	uvwxsyzqpxzvp¡	¢~¡pz�sy{£h	IYYUSYUWITM	iUWTTMJ	IlUMMLMJT�	TVM	̀SJTUIRTSU	NVI__	UM�PWUM	MIRV	OPQRSJTUIRTSU�	TS	TVM	M¤TMJT	S[	TVM	jSUk	TS	QM	YMU[SULMK	Qh	TVM	OPQRSJTUIRTSU�	TS	QM	QSPJK	TS	TVM	̀SJTUIRTSU	Qh	TMULN	S[	TVM	̀SJTUIRT	mSRPLMJTN�	IJK	TS	INNPLM	TSiIUK	TVM	̀SJTUIRTSU	I__	TVM	SQ_WlITWSJN	IJK	UMNYSJNWQW_WTWMN�	WJR_PKWJl	TVM	UMNYSJNWQW_WTh	[SU	NI[MTh	S[	TVM	OPQRSJTUIRTSU�N	jSUk�	TVIT	TVM	̀SJTUIRTSU�	Qh	TVMNM	̀SJTUIRT	mSRPLMJTN�	INNPLMN	TSiIUK	TVM	�iJMU�	̀SJNTUPRTWSJ	�IJIlMU	IJK	fURVWTMRT\	¥IRV	NPQRSJTUIRT	IlUMMLMJT	NVI__	YUMNMUZM	IJK	YUSTMRT	TVM	UWlVTN	S[	TVM	�iJMU�	̀SJNTUPRTWSJ	�IJIlMU	IJK	fURVWTMRT	PJKMU	TVM	̀SJTUIRT	mSRPLMJTN	iWTV	UMNYMRT	TS	TVM	jSUk	TS	QM	YMU[SULMK	Qh	TVM	OPQRSJTUIRTSU	NS	TVIT	NPQRSJTUIRTWJl	TVMUMS[	iW__	JST	YUM�PKWRM	NPRV	UWlVTN�	IJK	NVI__	I__Si	TS	TVM	OPQRSJTUIRTSU�	PJ_MNN	NYMRW[WRI__h	YUSZWKMK	STVMUiWNM	WJ	TVM	NPQRSJTUIRT	IlUMMLMJT�	TVM	QMJM[WT	S[	I__	UWlVTN�	UMLMKWMN�	IJK	UMKUMNN	IlIWJNT	TVM	̀SJTUIRTSU	TVIT	TVM	̀SJTUIRTSU�	Qh	TVM	̀SJTUIRT	mSRPLMJTN�	VIN	IlIWJNT	TVM	�iJMU\	jVMUM	IYYUSYUWITM�	TVM	̀SJTUIRTSU	NVI__	UM�PWUM	MIRV	OPQRSJTUIRTSU	TS	MJTMU	WJTS	NWLW_IU	IlUMMLMJTN	iWTV	OPQgNPQRSJTUIRTSUN\	]VM	̀SJTUIRTSU	NVI__	LIkM	IZIW_IQ_M	TS	MIRV	YUSYSNMK	OPQRSJTUIRTSU�	YUWSU	TS	TVM	M¤MRPTWSJ	S[	TVM	NPQRSJTUIRT	IlUMMLMJT�	RSYWMN	S[	TVM	̀SJTUIRT	mSRPLMJTN	TS	iVWRV	TVM	OPQRSJTUIRTSU	iW__	QM	QSPJK�	IJK�	PYSJ	iUWTTMJ	UM�PMNT	S[	TVM	OPQRSJTUIRTSU�	WKMJTW[h	TS	TVM	OPQRSJTUIRTSU	TMULN	IJK	RSJKWTWSJN	S[	TVM	YUSYSNMK	NPQRSJTUIRT	IlUMMLMJT	TVIT	LIh	QM	IT	ZIUWIJRM	iWTV	TVM	̀SJTUIRT	mSRPLMJTN\	OPQRSJTUIRTSUN	iW__	NWLW_IU_h	LIkM	RSYWMN	S[	IYY_WRIQ_M	YSUTWSJN	S[	NPRV	KSRPLMJTN	IZIW_IQ_M	TS	TVMWU	UMNYMRTWZM	YUSYSNMK	OPQgNPQRSJTUIRTSUN\	a	bc�	�syz�y¦~yz	n{{�¦y§~yz	st	uvwxsyzqpxz{a	bc�cd	¥IRV	NPQRSJTUIRT	IlUMMLMJT	[SU	I	YSUTWSJ	S[	TVM	jSUk	WN	INNWlJMK	Qh	TVM	̀SJTUIRTSU	TS	TVM	�iJMU�	YUSZWKMK	TVITcd INNWlJLMJT	WN	M[[MRTWZM	SJ_h	I[TMU	TMULWJITWSJ	S[	TVM	̀SJTUIRT	Qh	TVM	�iJMU	[SU	RIPNM	YPUNPIJT	TS	OMRTWSJ	��\�	IJK	SJ_h	[SU	TVSNM	NPQRSJTUIRT	IlUMMLMJTN	TVIT	TVM	�iJMU	IRRMYTN	Qh	JSTW[hWJl	TVM	OPQRSJTUIRTSU	IJK	̀SJTUIRTSÜ	IJK
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IJ KLLMNOPQOR	ML	LSTUQVR	RW	RXQ	YZMWZ	ZMNXRL	W[	RXQ	LSZQR\]	M[	KO\]	WT̂MNKRQ_	SO_QZ	TWO_	ZQ̂KRMON	RW	RXQ	ẀORZKVRabXQO	RXQ	cdOQZ	KVVQYRL	RXQ	KLLMNOPQOR	W[	K	LSTVWORZKVR	KNZQQPQOR]	RXQ	cdOQZ	KLLSPQL	RXQ	̀WORZKVRWZeL	ZMNXRL	KO_	WT̂MNKRMWOL	SO_QZ	RXQ	LSTVWORZKVRaf	gIhIJ	iYWO	LSVX	KLLMNOPQOR]	M[	RXQ	bWZj	XKL	TQQO	LSLYQO_Q_	[WZ	PWZQ	RXKO	kl	_K\L]	RXQ	mSTVWORZKVRWZeL	VWPYQOLKRMWO	LXK̂̂	TQ	QnSMRKT̂\	K_USLRQ_	[WZ	MOVZQKLQL	MO	VWLR	ZQLŜRMON	[ZWP	RXQ	LSLYQOLMWOaf	gIhIo	iYWO	KLLMNOPQOR	RW	RXQ	cdOQZ	SO_QZ	RXML	mQVRMWO	paq]	RXQ	cdOQZ	PK\	[SZRXQZ	KLLMNO	RXQ	LSTVWORZKVR	RW	K	LSVVQLLWZ	̀WORZKVRWZ	WZ	WRXQZ	QORMR\a	r[	RXQ	cdOQZ	KLLMNOL	RXQ	LSTVWORZKVR	RW	K	LSVVQLLWZ	̀WORZKVRWZ	WZ	WRXQZ	QORMR\]	RXQ	cdOQZ	LXK̂̂	OQsQZRXQ̂QLL	ZQPKMO	̂QNK̂̂\	ZQLYWOLMT̂Q	[WZ	K̂̂	W[	RXQ	LSVVQLLWZ	̀WORZKVRWZeL	WT̂MNKRMWOL	SO_QZ	RXQ	LSTVWORZKVRa	tuvwxyz	{			x|}~vu�xvw|}	��	|�}zu	|u	��	~z�tutvz	x|}vutxv|u~f	{I�	|������	u����	��	�������	x�����������	����	|��	������	���	��	t����	|����	x��������f	{I�I�	�XQ	RQZP	�mQYKZKRQ	̀WORZKVRWZ�L��	LXK̂̂	PQKO	WRXQZ	VWORZKVRWZL	ZQRKMOQ_	T\	RXQ	cdOQZ	SO_QZ	LQYKZKRQ	KNZQQPQORLa	�XQ	cdOQZ	ZQLQZsQL	RXQ	ZMNXR	RW	YQZ[WZP	VWOLRZSVRMWO	WZ	WYQZKRMWOL	ZQ̂KRQ_	RW	RXQ	�ZWUQVR	dMRX	RXQ	cdOQZeL	WdO	[WZVQL]	KO_	dMRX	mQYKZKRQ	̀WORZKVRWZL	ZQRKMOQ_	SO_QZ	̀WO_MRMWOL	W[	RXQ	̀WORZKVR	LSTLRKORMK̂̂\	LMPM̂KZ	RW	RXWLQ	W[	RXML	̀WORZKVR]	MOV̂S_MON	RXWLQ	YZWsMLMWOL	W[	RXQ	̀WO_MRMWOL	W[	RXQ	̀WORZKVR	ZQ̂KRQ_	RW	MOLSZKOVQ	KO_	dKMsQZ	W[	LSTZWNKRMWOa	r[	RXQ	̀WORZKVRWZ	V̂KMPL	RXKR	_Q̂K\	WZ	K__MRMWOK̂	VWLR	ML	MOsŴsQ_	TQVKSLQ	W[	LSVX	KVRMWO	T\	RXQ	cdOQZ]	RXQ	ẀORZKVRWZ	LXK̂̂	PKjQ	LSVX	̀ K̂MP	KL	YZWsM_Q_	MO	�ZRMV̂Q	�paf	{I�IJ	bXQO	LQYKZKRQ	VWORZKVRL	KZQ	KdKZ_Q_	[WZ	_M[[QZQOR	YWZRMWOL	W[	RXQ	�ZWUQVR	WZ	WRXQZ	VWOLRZSVRMWO	WZ	WYQZKRMWOL	WO	RXQ	LMRQ]	RXQ	RQZP	�̀WORZKVRWZ�	MO	RXQ	̀WORZKVR	�WVSPQORL	MO	QKVX	VKLQ	LXK̂̂	PQKO	RXQ	̀WORZKVRWZ	dXW	Q�QVSRQL	QKVX	LQYKZKRQ	cdOQZ ̀WORZKVRWZ	�NZQQPQORaf	{I�Io	�XQ	cdOQZ	LXK̂̂	YZWsM_Q	[WZ	VWWZ_MOKRMWO	W[	RXQ	KVRMsMRMQL	W[	RXQ	cdOQZeL	WdO	[WZVQL	KO_	W[	QKVX	mQYKZKRQ	ẀORZKVRWZ	dMRX	RXQ	bWZj	W[	RXQ	̀WORZKVRWZ]	dXW	LXK̂̂	VWWYQZKRQ	dMRX	RXQPa	�XQ	̀WORZKVRWZ	LXK̂̂	YKZRMVMYKRQ	dMRX	KO\	mQYKZKRQ	̀WORZKVRWZL	KO_	RXQ	cdOQZ	MO	ZQsMQdMON	RXQMZ	VWOLRZSVRMWO	LVXQ_ŜQLa	�XQ	̀WORZKVRWZ	LXK̂̂	PKjQ	KO\	ZQsMLMWOL	RW	MRL	VWOLRZSVRMWO	LVXQ_ŜQ	_QQPQ_	OQVQLLKZ\	K[RQZ	K	UWMOR	ZQsMQd	KO_	PSRSK̂	KNZQQPQORa	�XQ	VWOLRZSVRMWO	LVXQ_ŜQL	LXK̂̂	RXQO	VWOLRMRSRQ	RXQ	LVXQ_ŜQL	RW	TQ	SLQ_	T\	RXQ	̀WORZKVRWZ]	mQYKZKRQ	̀WORZKVRWZL]	KO_	RXQ	cdOQZ	SORM̂	LSTLQnSQOR̂\	ZQsMLQ_af	{I�Ih	iÔQLL	WRXQZdMLQ	YZWsM_Q_	MO	RXQ	̀WORZKVR	�WVSPQORL]	dXQO	RXQ	cdOQZ	YQZ[WZPL	VWOLRZSVRMWO	WZ	WYQZKRMWOL	ZQ̂KRQ_	RW	RXQ	�ZWUQVR	dMRX	RXQ	cdOQZeL	WdO	[WZVQL	WZ	dMRX	mQYKZKRQ	̀WORZKVRWZL]	RXQ	cdOQZ	WZ	MRL	mQYKZKRQ	̀WORZKVRWZL	LXK̂̂	XKsQ	RXQ	LKPQ	WT̂MNKRMWOL	KO_	ZMNXRL	RXKR	RXQ	̀WORZKVRWZ	XKL	SO_QZ	RXQ	̀WO_MRMWOL	W[	RXQ	̀WORZKVR]	MOV̂S_MON]	dMRXWSR	Q�V̂S_MON	WRXQZL]	RXWLQ	LRKRQ_	MO	�ZRMV̂Q	k]	RXML	�ZRMV̂Q	¡]	KO_	�ZRMV̂QL	�l]	��]	KO_	�¢af	{IJ	£����¤	u��¥����¦�¤��§f	{IJI�	�XQ	̀WORZKVRWZ	LXK̂̂	K[[WZ_	RXQ	cdOQZeL	WdO	[WZVQL]	mQYKZKRQ	̀WORZKVRWZL]	̀WOLRZSVRMWO	̈KOKNQZ	KO_	WRXQZ	ẀORZKVRWZL	ZQKLWOKT̂Q	WYYWZRSOMR\	[WZ	MORZW_SVRMWO	KO_	LRWZKNQ	W[	RXQMZ	PKRQZMK̂L	KO_	QnSMYPQOR	KO_	YQZ[WZPKOVQ	W[	RXQMZ	KVRMsMRMQL]	KO_	LXK̂̂	VWOOQVR	KO_	VWWZ_MOKRQ	RXQ	̀WORZKVRWZeL	VWOLRZSVRMWO	KO_	WYQZKRMWOL	dMRX	RXQMZL	KL	ZQnSMZQ_	T\	RXQ	̀WORZKVR	�WVSPQORLaf	{IJIJ	r[	YKZR	W[	RXQ	̀WORZKVRWZeL	bWZj	_QYQO_L	[WZ	YZWYQZ	Q�QVSRMWO	WZ	ZQLŜRL	SYWO	VWOLRZSVRMWO	WZ	WYQZKRMWOL	T\	RXQ	cdOQZeL	WdO	[WZVQL]	mQYKZKRQ	̀WORZKVRWZL	WZ	WRXQZ	̀WORZKVRWZL]	RXQ	̀WORZKVRWZ	LXK̂̂]	YZMWZ	RW	YZWVQQ_MON	dMRX	RXKR	YWZRMWO	W[	RXQ	bWZj]	YZWPYR̂\	OWRM[\	RXQ	̀WOLRZSVRMWO	̈KOKNQZ	KO_	�ZVXMRQVR	W[	KYYKZQOR	_MLVZQYKOVMQL	WZ	_Q[QVRL	MO	RXQ	VWOLRZSVRMWO	WZ	WYQZKRMWOL	T\	RXQ	cdOQZ	WZ	mQYKZKRQ	̀WORZKVRWZ	WZ	WRXQZ	̀WORZKVRWZL	RXKR	dWŜ_	ZQO_QZ	MR	SOLSMRKT̂Q	[WZ	YZWYQZ	Q�QVSRMWO	KO_	ZQLŜRL	W[	RXQ	̀WORZKVRWZeL	bWZja	©KM̂SZQ	W[	RXQ	̀WORZKVRWZ	RW	OWRM[\	RXQ	ẀOLRZSVRMWO	̈KOKNQZ	KO_	RXQ	�ZVXMRQVR	W[	KYYKZQOR	_MLVZQYKOVMQL	WZ	_Q[QVRL	YZMWZ	RW	YZWVQQ_MON	dMRX	RXQ	bWZj	LXK̂̂	VWOLRMRSRQ	KO	KVjOWd̂Q_NPQOR	RXKR	RXQ	cdOQZeL	WZ	mQYKZKRQ	̀WORZKVRWZeL	WZ	WRXQZ	̀WORZKVRWZLe	VWPŶQRQ_	WZ	YKZRMK̂̂\	VWPŶQRQ_	VWOLRZSVRMWO	ML	[MR	KO_	YZWYQZ	RW	ZQVQMsQ	RXQ	̀WORZKVRWZeL	bWZja	�XQ	̀WORZKVRWZ	LXK̂̂	OWR	TQ	ZQLYWOLMT̂Q	[WZ	_MLVZQYKOVMQL	WZ	_Q[QVRL	MO	RXQ	VWOLRZSVRMWO	WZ	WYQZKRMWOL	T\	RXQ	cdOQZ	WZ	mQYKZKRQ	̀WORZKVRWZL	WZ	WRXQZ	̀WORZKVRWZL	RXKR	KZQ	OWR	KYYKZQORa
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I	JKLKM	NOP	QRSTUVWTRU	XOVYY	UPZ[\]UXP	TOP	̂_SPU	̀RU	WRXTX	TOP	̂_SPU	ZSW]UXa	ZSWY]bZSc	WRXTX	TOVT	VUP	dVeV\YP	TR	V	fPdVUVTP	QRSTUVWTRUX	RU	TR	RTOPU	QRSTUVWTRUXa	\PWV]XP	R̀	TOP	QRSTUVWTRUgX	bPYVeXa	Z[dURdPUYe	TZ[Pb	VWTZhZTZPX	RU	bP̀PWTZhP	WRSXTU]WTZRSi	NOP	̂_SPU	XOVYY	\P	UPXdRSXZ\YP	TR	TOP	QRSTUVWTRU	̀RU	WRXTX	TOP	QRSTUVWTRU	ZSW]UX	\PWV]XP	R̀	bPYVeXa	Z[dURdPUYe	TZ[Pb	VWTZhZTZPXa	bV[VcP	TR	TOP	jRUk	RU	bP̀PWTZhP	WRSXTU]WTZRS	\e	TOP	̂_SPUgX	R_S	̀RUWPXa	fPdVUVTP	QRSTUVWTRUXa	RU	RTOPU	QRSTUVWTRUXiI	JKLKl	NOP	QRSTUVWTRU	XOVYY	dUR[dTYe	UP[Pbe	bV[VcP	TOVT	TOP	QRSTUVWTRU	_URSc̀]YYe	WV]XPX	TR	WR[dYPTPb	RU	dVUTZVYYe	WR[dYPTPb	WRSXTU]WTZRSa	RU	TR	dURdPUTe	R̀	TOP	̂_SPUa	fPdVUVTP	QRSTUVWTRUXa	RU	RTOPU	QRSTUVWTRUX	VX	dURhZbPb	ZS	fPWTZRS	mnioipiI	JKLKq	NOP	̂_SPUa	fPdVUVTP	QRSTUVWTRUXa	VSb	RTOPU	QRSTUVWTRUX	XOVYY	OVhP	TOP	XV[P	UPXdRSXZ\ZYZTZPX	̀RU	W]TTZSc	VSb	dVTWOZSc	VX	VUP	bPXWUZ\Pb	̀RU	TOP	QRSTUVWTRU	ZS	fPWTZRS	rimsiI	JKM	tuvwxyz	{|}~�	��	��w�v	���̀	V	bZXd]TP	VUZXPX	V[RSc	TOP	QRSTUVWTRUa	fPdVUVTP	QRSTUVWTRUXa	RTOPU	QRSTUVWTRUXa	VSb	TOP	̂_SPU	VX	TR	TOP	UPXdRSXZ\ZYZTe	]SbPU	TOPZU	UPXdPWTZhP	WRSTUVWTX	̀RU	[VZSTVZSZSc	TOP	dUP[ZXPX	VSb	X]UUR]SbZSc	VUPV	̀UPP	̀UR[	_VXTP	[VTPUZVYX	VSb	U]\\ZXOa	TOP	̂_SPU	[Ve	WYPVS	]d	VSb	TOP	QRSXTU]WTZRS	�VSVcPUa	_ZTO	SRTZWP	TR	TOP	�UWOZTPWTa	_ZYY	VYYRWVTP	TOP	WRXT	V[RSc	TORXP	UPXdRSXZ\YPi�{�����	�			�������	��	���	�t{�I	�K�	�wvwx��I	�K�K�	QOVScPX	ZS	TOP	jRUk	[Ve	\P	VWWR[dYZXOPb	V̀TPU	P�PW]TZRS	R̀	TOP	QRSTUVWTa	VSb	_ZTOR]T	ZShVYZbVTZSc	TOP	QRSTUVWTa	\e	QOVScP	̂UbPUa	QRSXTU]WTZRS	QOVScP	�ZUPWTZhP	RU	RUbPU	̀RU	V	[ZSRU	WOVScP	ZS	TOP	jRUka	X]\�PWT	TR	TOP	YZ[ZTVTZRSX	XTVTPb	ZS	TOZX	�UTZWYP	�	VSb	PYXP_OPUP	ZS	TOP	QRSTUVWT	�RW][PSTXiI	�K�KL	�	QOVScP	̂UbPU	XOVYY	\P	\VXPb	]dRS	VcUPP[PST	V[RSc	TOP	̂_SPUa	QRSXTU]WTZRS	�VSVcPUa	�UWOZTPWT	VSb	QRSTUVWTRUi	�	QRSXTU]WTZRS	QOVScP	�ZUPWTZhP	UP�]ZUPX	VcUPP[PST	\e	TOP	̂_SPUa	QRSXTU]WTZRS	�VSVcPU	VSb	�UWOZTPWT	VSb	[Ve	RU	[Ve	SRT	\P	VcUPPb	TR	\e	TOP	QRSTUVWTRUi	�S	RUbPU	̀RU	V	[ZSRU	WOVScP	ZS	TOP	jRUk	[Ve	\P	ZXX]Pb	\e	TOP	�UWOZTPWT	VYRSPiI	�K�KM	QOVScPX	ZS	TOP	jRUk	XOVYY	\P	dPÙRU[Pb	]SbPU	VddYZWV\YP	dURhZXZRSX	R̀	TOP	QRSTUVWT	�RW][PSTXi	NOP	QRSTUVWTRU	XOVYY	dURWPPb	dUR[dTYe	_ZTO	WOVScPX	ZS	TOP	jRUka	]SYPXX	RTOPU_ZXP	dURhZbPb	ZS	TOP	QOVScP	̂UbPUa	QRSXTU]WTZRS	QOVScP	�ZUPWTZhPa	RU	RUbPU	̀RU	V	[ZSRU	WOVScP	ZS	TOP	jRUkiI	�K�Kl	NOP	WR[\ZSPb	RhPUOPVb	VSb	dUR̀ZT	�̀RU	QRSTUVWTRUa	X]\WRSTUVWTRUXa	X]ddYZPUXa	VSb	WRSTUVWTRUX	R̀	V	YR_PU�TZPU�	ZSWY]bPb	ZS	TOP	TRTVY	WRXT	TR	TOP	̂_SPU	̀RU	V	WOVScP	ZS	TOP	jRUk	XOVYY	\P	VX	̀RYYR_X�� 	 �V�Z[][	WR[\ZSPb	RhPUOPVb	VSb	dUR̀ZTa	¡	 ¢£	dPUWPST	R̀	TOP	WRXTi�¤	 QRXT	TR	_OZWO	RhPUOPVb	VSb	dUR̀ZT	ZX	TR	\P	VddYZPb	XOVYY	\P	bPTPU[ZSPb	ZS	VWWRUbVSWP	_ZTO	fPWTZRS	�irisi�¥	 NR	̀VWZYZTVTP	WOPWkZSc	R̀	�]RTVTZRSX	̀RU	P�TUVX	RU	WUPbZTXa	VYY	dURdRXVYX	XOVYY	\P	VWWR[dVSZPb	\e	V	WR[dYPTP	ZTP[Z¦VTZRS	R̀	WRXTX	ZSWY]bZSc	YV\RUa	[VTPUZVYXa	UPSTVY	WRXTXa	VSb	f]\WRSTUVWTXi		f]\WRSTUVWTX	XOVYY	\P	ZTP[Z¦Pb	VYXRi�§ NOP	VbbZTZRSVY	\RSb	WOVUcPX	̀RU	TOP	TRTVY	WOVScP	RUbPUa	T_R	dPUWPST	�ö �	R̀	TOP	WRXT	XOVYY	VYXR	VddYe	TR	�Pb]WT	QOVScP	RUbPUXiI	�KL	�~�v}w	tx©wxz�	QOVScP	̂UbPU	ZX	V	_UZTTPS	ZSXTU][PST	dUPdVUPb	\e	TOP	�UWOZTPWT	VSb	XZcSPb	\e	TOP	̂_SPUa	QRSXTU]WTZRS	�VSVcPUa	�UWOZTPWTa	VSb	QRSTUVWTRUa	XTVTZSc	TOPZU	VcUPP[PST	]dRS	VYY	R̀	TOP	̀RYYR_ZSc�K� NOP	WOVScP	ZS	TOP	jRUkªKL NOP	V[R]ST	R̀	TOP	Vb�]XT[PSTa	Z̀	VSea	ZS	TOP	QRSTUVWT	f][ª	VSbKM NOP	P�TPST	R̀	TOP	Vb�]XT[PSTa	Z̀	VSea	ZS	TOP	QRSTUVWT	NZ[PiI	�KM	��vz�x«¬�|�v	�~�v}w	|xw¬�|®wzI	�KMK�	�	QRSXTU]WTZRS	QOVScP	�ZUPWTZhP	ZX	V	_UZTTPS	RUbPU	dUPdVUPb	\e	TOP	�UWOZTPWT	VSb	XZcSPb	\e	TOP	̂_SPUa	QRSXTU]WTZRS	�VSVcPU	VSb	�UWOZTPWTa	bZUPWTZSc	V	WOVScP	ZS	TOP	jRUk	dUZRU	TR	VcUPP[PST	RS	Vb�]XT[PSTa	Z̀	VSea	ZS	TOP	QRSTUVWT	f][	RU	QRSTUVWT	NZ[Pa	RU	\RTOi	NOP	̂_SPU	[Ve	\e	QRSXTU]WTZRS	QOVScP	�ZUPWTZhPa	_ZTOR]T	ZShVYZbVTZSc	TOP	QRSTUVWTa	RUbPU	WOVScPX	ZS	TOP	jRUk	_ZTOZS	TOP	cPSPUVY	XWRdP	R̀	TOP	QRSTUVWT	WRSXZXTZSc	R̀	VbbZTZRSXa	bPYPTZRSXa	RU	RTOPU	UPhZXZRSXa	TOP	QRSTUVWT	f][	VSb	QRSTUVWT	NZ[P	\PZSc	Vb�]XTPb	VWWRUbZScYei
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I	JKLKM	N	OPQRSTUVSWPQ	OXYQZ[	\WT[VSW][	RXŶ̂	_[	UR[̀	WQ	SX[	Y_R[QV[	Pa	SPSŶ	YZT[[b[QS	PQ	SX[	S[TbR	Pa	Y	OXYQZ[	cT̀[TdI	JKLKL	ea	SX[	OPQRSTUVSWPQ	OXYQZ[	\WT[VSW][	fTP]Ẁ[R	aPT	YQ	ỲgURSb[QS	SP	SX[	OPQSTYVS	hUbi	SX[	ỲgURSb[QS	RXŶ̂	_[	_YR[̀	PQ	PQ[	Pa	SX[	aP̂̂PjWQZ	b[SXP̀RkKl mUSUŶ	YVV[fSYQV[	Pa	Y	̂Ubf	RUb	fTPf[T̂n	WS[bWo[̀	YQ̀	RUffPTS[̀	_n	RUaaWVW[QS	RU_RSYQSWYSWQZ	̀YSY	SP	f[TbWS	[]ŶUYSWPQpKM qQWS	fTWV[R	RSYS[̀	WQ	SX[	OPQSTYVS	\PVUb[QSR	PT	RU_R[rU[QŜn	YZT[[̀	UfPQpKL OPRS	SP	_[	̀[S[TbWQ[̀	WQ	Y	bYQQ[T	YZT[[̀	UfPQ	_n	SX[	fYTSW[R	YQ̀	Y	bUSUŶ̂n	YVV[fSY_̂[	aWs[̀	PT	f[TV[QSYZ[	a[[p	PTKt NR	fTP]Ẁ[̀	WQ	h[VSWPQ	udvdwdI	JKLKt	ea	xyz{z|{z}~�	��������UQWS	fTWV[R	YT[	RSYS[̀	WQ	SX[	OPQSTYVS	\PVUb[QSR	PT	RU_R[rU[QŜn	YZT[[̀	UfPQi	YQ̀	Wa	rUYQSWSW[R	PTWZWQŶ̂n	VPQS[bf̂YS[̀	YT[	bYS[TWŶ̂n	VXYQZ[̀	WQ	Y	fTPfPR[̀	OXYQZ[	cT̀[T	PT	OPQRSTUVSWPQ	OXYQZ[	\WT[VSW][	RP	SXYS	Yff̂WVYSWPQ	Pa	RUVX	UQWS	fTWV[R	SP	rUYQSWSW[R	Pa	�PT�	fTPfPR[̀	jŴ̂	VYUR[	RU_RSYQSWŶ	WQ[rUWSn	SP	SX[	cjQ[T	PT	OPQSTYVSPTi	SX[	Yff̂WVY_̂[	UQWS	fTWV[R	RXŶ̂	_[	[rUWSY_̂n	ỲgURS[̀dI	JKLK�	ea	SX[	OPQSTYVSPT	̀P[R	QPS	T[RfPQ̀	fTPbfŜn	PT	̀WRYZT[[R	jWSX	SX[	b[SXP̀	aPT	ỲgURSb[QS	WQ	SX[	OPQSTYVS	hUbi	SX[	OPQRSTUVSWPQ	mYQYZ[T	RXŶ̂	̀[S[TbWQ[	SX[	ỲgURSb[QS	PQ	SX[	_YRWR	Pa	T[YRPQY_̂[	[sf[Q̀WSUT[R	YQ̀	RY]WQZR	Pa	SXPR[	f[TaPTbWQZ	SX[	�PT�	YSSTW_USY_̂[	SP	SX[	VXYQZ[i	WQV̂ÙWQZi	WQ	VYR[	Pa	YQ	WQVT[YR[	WQ	SX[	OPQSTYVS	hUbi	YQ	YbPUQS	aPT	P][TX[Ỳ	YQ̀	fTPaWS	YR	R[S	aPTSX	WQ	SX[	NZT[[b[QSi	PT	Wa	QP	RUVX	YbPUQS	WR	R[S	aPTSX	WQ	SX[	NZT[[b[QSi	Y	T[YRPQY_̂[	YbPUQSd	eQ	RUVX	VYR[i	YQ̀	ŶRP	UQ̀[T	h[VSWPQ	udvdvdvi	SX[	OPQSTYVSPT	RXŶ̂	�[[f	YQ̀	fT[R[QSi	WQ	RUVX	aPTb	YR	SX[	OPQRSTUVSWPQ	mYQYZ[T	bYn	fT[RVTW_[i	YQ	WS[bWo[̀	YVVPUQSWQZ	SPZ[SX[T	jWSX	YffTPfTWYS[	RUffPTSWQZ	̀YSYd	qQ̂[RR	PSX[TjWR[	fTP]Ẁ[̀	WQ	SX[	OPQSTYVS	\PVUb[QSRi	VPRSR	aPT	SX[	fUTfPR[R	Pa	SXWR	h[VSWPQ	udvdw	RXŶ̂	_[	̂WbWS[̀	SP	SX[	aP̂̂PjWQZkKl OPRSR	Pa	̂Y_PTi	WQV̂ÙWQZ	Yff̂WVY_̂[	fYnTP̂̂	SYs[Ri	aTWQZ[	_[Q[aWSR	T[rUWT[̀	_n	YZT[[b[QS	PT	VURSPbi	jPT�[TR�	VPbf[QRYSWPQ	WQRUTYQV[i	YQ̀	PSX[T	[bf̂Pn[[	VPRSR	YffTP][̀	_n	SX[	OPQRSTUVSWPQ	mYQYZ[T	YQ̀	NTVXWS[VSpKM OPRSR	Pa	bYS[TWŶRi	RUff̂W[Ri	YQ̀	[rUWfb[QSi	WQV̂ÙWQZ	VPRS	Pa	STYQRfPTSYSWPQi	jX[SX[T	WQVPTfPTYS[̀	PT	VPQRUb[̀pKL �[QSŶ	VPRSR	Pa	bYVXWQ[Tn	YQ̀	[rUWfb[QSi	[sV̂URW][	Pa	XYQ̀	SPP̂Ri	jX[SX[T	T[QS[̀	aTPb	SX[	OPQSTYVSPT	PT	PSX[TRp�� c][TX[Ỳ	YQ̀	fTPaWS	bYT��Uf	RXŶ̂	WQV̂Ù[i	_US	QPS	_[	̂WbWS[̀	SPi	SX[	aP̂̂PjWQZk�� XPb[	PaaWV[	[sf[QR[p�� aW[̂̀	PaaWV[	[sf[QR[p�� RUf[T]WRWPQp�� fTPg[VS	bYQYZ[b[QS	�	[RSWbYSWPQp	YQ̀�� RbŶ̂	SPP̂R	�	[rUWfb[QSd		I	JKLK�	ea	SX[	OPQSTYVSPT	̀WRYZT[[R	jWSX	SX[	ỲgURSb[QS	WQ	SX[	OPQSTYVS	�Wb[i	SX[	OPQSTYVSPT	bYn	bY�[	Y	ÔYWb	WQ	YVVPT̀YQV[	jWSX	Yff̂WVY_̂[	fTP]WRWPQR	Pa	NTSWV̂[	��dI	JKLKJ	qfPQ	T[V[WfS	Pa	Y	OPQRSTUVSWPQ	OXYQZ[	\WT[VSW][i	SX[	OPQSTYVSPT	RXŶ̂	fTPbfŜn	fTPV[[̀	jWSX	SX[	VXYQZ[	WQ	SX[	�PT�	WQ]P̂][̀	YQ̀	Ỳ]WR[	SX[	OPQRSTUVSWPQ	mYQYZ[T	Pa	SX[	OPQSTYVSPT�R	YZT[[b[QS	PT	̀WRYZT[[b[QS	jWSX	SX[	b[SXP̀i	Wa	YQni	fTP]Ẁ[̀	WQ	SX[	OPQRSTUVSWPQ	OXYQZ[	\WT[VSW][	aPT	̀[S[TbWQWQZ	SX[	fTPfPR[̀	ỲgURSb[QS	WQ	SX[	OPQSTYVS	hUb	PT	OPQSTYVS	�Wb[dI	JKLK�	N	OPQRSTUVSWPQ	OXYQZ[	\WT[VSW][	RWZQ[̀	_n	SX[	OPQSTYVSPT	WQ̀WVYS[R	SX[	OPQSTYVSPT�R	YZT[[b[QS	SX[T[jWSXi	WQV̂ÙWQZ	ỲgURSb[QS	WQ	OPQSTYVS	hUb	YQ̀	OPQSTYVS	�Wb[	PT	SX[	b[SXP̀	aPT	̀[S[TbWQWQZ	SX[bd	hUVX	YZT[[b[QS	RXŶ̂	_[	[aa[VSW][	Wbb[̀WYS[̂n	YQ̀	RXŶ̂	_[	T[VPT̀[̀	YR	Y	OXYQZ[	cT̀[TdI	JKLK�	�X[	YbPUQS	Pa	VT[̀WS	SP	_[	Ŷ̂Pj[̀	_n	SX[	OPQSTYVSPT	SP	SX[	cjQ[T	aPT	Y	̀[̂[SWPQ	PT	VXYQZ[	SXYS	T[RÛSR	WQ	Y	Q[S	[̀VT[YR[	WQ	SX[	OPQSTYVS	hUb	RXŶ̂	_[	YVSUŶ	Q[S	VPRS	YR	VPQaWTb[̀	_n	SX[	OPQRSTUVSWPQ	mYQYZ[T	YQ̀	NTVXWS[VSd	�X[Q	
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IJKL	MNNOKOJPQ	MPN	RSTNOKQ	RJUTSOPV	STWMKTN	XJSY	JS	QZIQKOKZKOJPQ	MST	OPUJWUTN	OP	M	RLMPVT[	KLT	MWWJ\MPRT	]JS	JUTSLTMN	MPN	̂SJ]OK	QLMWW	IT	]OVZSTN	JP	KLT	IMQOQ	J]	PTK	OPRSTMQT[	O]	MP_[	\OKL	STQ̂TRK	KJ	KLMK	RLMPVT̀a	bcdcef	gTPNOPV	]OPMW	NTKTShOPMKOJP	J]	KLT	KJKMW	RJQK	J]	M	iJPQKSZRKOJP	iLMPVT	jOSTRKOUT	KJ	KLT	k\PTS[	KLT	iJPKSMRKJS	hM_	STlZTQK	̂M_hTPK	]JS	XJSY	RJĥ WTKTN	ZPNTS	KLT	iJPQKSZRKOJP	iLMPVT	jOSTRKOUT	OP	m̂ ŴORMKOJPQ	]JS	gM_hTPK̀	nLT	iJPQKSZRKOJP	oMPMVTS	MPN	mSRLOKTRK	\OWW	hMYT	MP	OPKTSOh	NTKTShOPMKOJP	]JS	̂ZŜJQTQ	J]	hJPKLW_	RTSKO]ORMKOJP	]JS	M̂_hTPK	]JS	KLJQT	RJQKQ	MPN	RTSKO]_	]JS	̂M_hTPK	KLT	MhJZPK	KLMK	KLT	iJPQKSZRKOJP	oMPMVTS	MPN	mSRLOKTRK	NTKTShOPT	KJ	IT	STMQJPMIW_	pZQKO]OTǸ	nLT	OPKTSOh	NTKTShOPMKOJP	J]	RJQK	QLMWW	MNpZQK	KLT	iJPKSMRK	qZh	JP	KLT	QMhT	IMQOQ	MQ	M	iLMPVT	kSNTS[	QZIpTRK	KJ	KLT	SOVLK	J]	TOKLTS	̂MSK_	KJ	NOQMVSTT	MPN	MQQTSK	M	iWMOh	OP	MRRJSNMPRT	\OKL	mSKORWT	rs̀a	bcdcee	XLTP	KLT	k\PTS	MPN	iJPKSMRKJS	MVSTT	\OKL	M	NTKTShOPMKOJP	hMNT	I_	KLT	iJPQKSZRKOJP	oMPMVTS	MPN	mSRLOKTRK	RJPRTSPOPV	KLT	MNpZQKhTPKQ	OP	KLT	iJPKSMRK	qZh	MPN	iJPKSMRK	nOhT[	JS	JKLTS\OQT	STMRL	MVSTThTPK	ẐJP	KLT	MNpZQKhTPKQ[	QZRL	MVSTThTPK	QLMWW	IT	T]]TRKOUT	OhhTNOMKTW_	MPN	KLT	iJPQKSZRKOJP	oMPMVTS	QLMWW	̂ST̂MST	M	iLMPVT	kSNTS̀	iLMPVT	kSNTSQ	hM_	IT	OQQZTN	]JS	MWW	JS	MP_	̂MSK	J]	M	iJPQKSZRKOJP	iLMPVT	jOSTRKOUT̀a	bct	uvwxy	z{|w}~�	vw	�{~	�xy�nLT	mSRLOKTRK	hM_	JSNTS	hOPJS	RLMPVTQ	OP	KLT	XJSY	KLMK	MST	RJPQOQKTPK	\OKL	KLT	OPKTPK	J]	KLT	iJPKSMRK	jJRZhTPKQ	MPN	NJ	PJK	OPUJWUT	MP	MNpZQKhTPK	OP	KLT	iJPKSMRK	qZh	JS	MP	T�KTPQOJP	J]	KLT	iJPKSMRK	nOhT̀	nLT	mSRLOKTRK�Q	JSNTS	]JS	hOPJS	RLMPVTQ	QLMWW	IT	OP	\SOKOPV̀	�]	KLT	iJPKSMRKJS	ITWOTUTQ	KLMK	KLT	̂SĴJQTN	hOPJS	RLMPVT	OP	KLT	XJSY	\OWW	M]]TRK	KLT	iJPKSMRK	qZh	JS	iJPKSMRK	nOhT[	KLT	iJPKSMRKJS	QLMWW	PJKO]_	KLT	iJPQKSZRKOJP	oMPMVTS	MPN	QLMWW	PJK	̂SJRTTN	KJ	Oĥ WThTPK	KLT	RLMPVT	OP	KLT	XJSỲ	�]	KLT	iJPKSMRKJS	̂TS]JShQ	KLT	XJSY	QTK	]JSKL	OP	KLT	mSRLOKTRK�Q	JSNTS	]JS	M	hOPJS	RLMPVT	\OKLJZK	̂SOJS	PJKORT	KJ	KLT	iJPQKSZRKOJP	oMPMVTS	KLMK	QZRL	RLMPVT	\OWW	M]]TRK	KLT	iJPKSMRK	qZh	JS	iJPKSMRK	nOhT[	KLT	iJPKSMRKJS	\MOUTQ	MP_	MNpZQKhTPK	KJ	KLT	iJPKSMRK	qZh	JS	T�KTPQOJP	J]	KLT	iJPKSMRK	nOhT̀����z��	�			��u�a	�ce	�~�vwv�vxw�a	�cece	�PWTQQ	JKLTS\OQT	̂SJUONTN[	iJPKSMRK	nOhT	OQ	KLT	̂TSOJN	J]	KOhT[	OPRWZNOPV	MZKLJSO�TN	MNpZQKhTPKQ[	MWWJKKTN	OP	KLT	iJPKSMRK	jJRZhTPKQ	]JS	qZIQKMPKOMW	iJĥ WTKOJP	J]	KLT	XJSỲa	�cec�	nLT	NMKT	J]	RJhhTPRThTPK	J]	KLT	XJSY	OQ	KLT	NMKT	TQKMIWOQLTN	OP	KLT	mVSTThTPK̀a	�cecd	nLT	NMKT	J]	qZIQKMPKOMW	iJĥ WTKOJP	OQ	KLT	NMKT	RTSKO]OTN	I_	KLT	mSRLOKTRK	OP	MRRJSNMPRT	\OKL	qTRKOJP	�̀�̀a	�cect	nLT	KTSh	�NM_�	MQ	ZQTN	OP	KLT	iJPKSMRK	jJRZhTPKQ	QLMWW	hTMP	RMWTPNMS	NM_	ZPWTQQ	JKLTS\OQT	Q̂TRO]ORMWW_	NT]OPTǸa	�c�	�yx}y~��	|w�	zx���~�vxwa	�c�ce	nOhT	WOhOKQ	QKMKTN	OP	KLT	iJPKSMRK	jJRZhTPKQ	MST	J]	KLT	TQQTPRT	J]	KLT	iJPKSMRK̀	�_	T�TRZKOPV	KLT	mVSTThTPK[	KLT	iJPKSMRKJS	RJP]OShQ	KLMK	KLT	iJPKSMRK	nOhT	OQ	M	STMQJPMIWT	̂TSOJN	]JS	̂TS]JShOPV	KLT	XJSỲa	�c�c�	nLT	iJPKSMRKJS	QLMWW	PJK	YPJ\OPVW_[	T�RT̂K	I_	MVSTThTPK	JS	OPQKSZRKOJP	J]	KLT	k\PTS	OP	\SOKOPV[	RJhhTPRT	KLT	XJSY	̂SOJS	KJ	KLT	T]]TRKOUT	NMKT	J]	OPQZSMPRT	STlZOSTN	KJ	IT	]ZSPOQLTN	I_	KLT	iJPKSMRKJS	MPN	k\PTS̀	nLT	NMKT	J]	RJhhTPRThTPK	J]	KLT	XJSY	QLMWW	PJK	IT	RLMPVTN	I_	KLT	T]]TRKOUT	NMKT	J]	QZRL	OPQZSMPRT̀a	�c�cd	nLT	iJPKSMRKJS	QLMWW	̂SJRTTN	T�̂TNOKOJZQW_	\OKL	MNTlZMKT	]JSRTQ	MPN	QLMWW	MRLOTUT	qZIQKMPKOMW	iJĥ WTKOJP	\OKLOP	KLT	iJPKSMRK	nOhT̀a	�c�ct	�]	KLT	iJPKSMRKJS	NJTQ	PJK	MRLOTUT	qZIQKMPKOMW	iJĥ WTKOJP	\OKLOP	KLT	iJPKSMRK	nOhT	TQKMIWOQLTN	OP	KLT	mVSTThTPK	ITK\TTP	KLT	k\PTS	MPN	KLT	iJPKSMRKJS[	JS	OP	M	QZIQTlZTPK	iLMPVT	kSNTS[	KLT	iJPKSMRKJS	QLMWW	IT	WOMIWT	KJ	KLT	k\PTS	]JS		MP_	NOSTRK	MPN�JS	RJPQTlZTPKOMW	NMhMVTQ�	]JS	KLT	RJQKQ	J]	]TTQ	MPN	STOhIZSQThTPKQ	KJ	KLT	k\PTS�Q	mVTPKQ	OPRWZNOPV[	IZK	PJK	WOhOKTN	KJ[	KLT	mSRLOKTRK[	KLT	iJPQKSZRKOJP	oMPMVTS[	MPN	WTVMW	RJZPQTW	]JS	KLTOS	QTSUORTQ	MKKSOIZKMIWT	KJ	KLT	iJPKSMRKJS�Q	NTWM_	JS	MIMPNJPhTPK̀	��RT̂K	MQ	hM_	IT	̂SJLOIOKTN	I_	M̂ ŴORMIWT	WM\[	MWW	J]	k\PTS�Q	SOVLKQ	MPN	SThTNOTQ	OP	RJPPTRKOJP	\OKL	KLT	iJPKSMRKJS�Q	]MOWZST	KJ	MRLOTUT	qZIQKMPKOMW	iJĥ WTKOJP	\OKLOP	KLT	iJPKSMRK	nOhT	TQKMIWOQLTN	OP	KLT	mVSTThTPK	ITK\TTP	KLT	k\PTS	MPN	KLT	iJPKSMRKJS[	QLMWW	IT	RZhZWMKOUT	MPN	hM_	IT	T�TSROQTN	QOPVZWMSW_	JS	RJPRZSSTPKW_̀	�WTRKOJP	I_	k\PTS	KJ	̂ZSQZT	MP_	SThTN_	QLMWW	PJK	T�RWZNT	̂ZSQZOK	J]	MP_	JKLTS	SThTN_̀a	�c�c�		�P	PJ	RMQT	QLMWW	KLT	iJPKSMRKJS	NTWM_	KLT	̂SJVSTQQ	J]	KLT	XJSY	JS	MP_	̂MSK	KLTSTJ]		JP	MRRJZPK	J]	RLMPVTQ	OP	KLT	
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HIJK	IJ	LMNOPQRN	STPNRL	UV	OJIOINRL	IJ	IJLRJRL	SWTXYRN	MX	QWR	HIJK	IJ	TXV	LMNOPQRN	IJ	LMNTYJRRZRXQN	TN	QI	QWR	R[PMQTU\R	]T\PR	Î	NPSW	SWTXYRN_		̀	abcbd	eIXQJTSQIJ	TXL	eIXQJTSQIJfN	gPJRQV	NWT\\	UR	NQJMSQ\V	TSSIPXQTU\R	̂IJ	SIZO\RQMIX	Î	QWR	HIJK	MX	TSSIJLTXSR	hMQW	QWR	iJIjRSQ	gSWRLP\R	TN	T	SIXLMQMIX	QI	NTQMN̂TSQIJV	SIXQJTSQPT\	ORĴIJZTXSR_	̀abk	lmnopq	ors	tuvmrqwxrq	xy	zw{m	̀abkb|	}̂	QWR	eIXQJTSQIJ	MN	LR\TVRL	TQ	TXV	QMZR	MX	QWR	SIZZRXSRZRXQ	IJ	OJIYJRNN	Î	QWR	HIJK	UV	~��	TX	TSQ	IJ	XRY\RSQ	Î	QWR	�hXRJ�	�JSWMQRSQ�	eIXNQJPSQMIX	�TXTYRJ�	IJ	TX	RZO\IVRR	Î	TXV	Î	QWRZ�	IJ	Î	QWR	�hXRJfN	IhX	̂IJSRN�	gROTJTQR	eIXQJTSQIJN�	IJ	IQWRJ	eIXQJTSQIJN�	~��	UV	SWTXYRN	IJLRJRL	MX	QWR	HIJK�	~��	UV	\TUIJ	LMNOPQRN�	̂MJR�	PXPNPT\	LR\TV	MX	LR\M]RJMRN�	PXT]IMLTU\R	STNPT\QMRN�	TL]RJNR	hRTQWRJ	SIXLMQMIXN	LISPZRXQRL	MX	TSSIJLTXSR	hMQW	gRSQMIX	��_�_�_��	IJ	IQWRJ	STPNRN	URVIXL	QWR	eIXQJTSQIJfN	SIXQJI\�	~��	UV	LR\TV	TPQWIJM�RL	UV	QWR	�hXRJ	ORXLMXY	ZRLMTQMIX	TXL	UMXLMXY	LMNOPQR	JRNI\PQMIX�	IJ	~��	UV	IQWRJ	STPNRN	QWTQ	QWR	eIXQJTSQIJ	TNNRJQN	TXL	QWR	�JSWMQRSQ�	UTNRL	IX	QWR	JRSIZZRXLTQMIX	Î	QWR	eIXNQJPSQMIX	�TXTYRJ�	LRQRJZMXRN	jPNQM̂V	LR\TV�	QWRX	QWR	eIXQJTSQ	�MZR	NWT\\	UR	R�QRXLRL	̂IJ	NPSW	JRTNIXTU\R	QMZR	TN	QWR	�JSWMQRSQ	ZTV	LRQRJZMXR_	̀abkbc	e\TMZN	JR\TQMXY	QI	QMZR	NWT\\	UR	ZTLR	MX	TSSIJLTXSR	hMQW	TOO\MSTU\R	OJI]MNMIXN	Î	�JQMS\R	��_	̀abkbk	�WMN	gRSQMIX	�_�	LIRN	XIQ	OJRS\PLR	JRSI]RJV	Î	LTZTYRN	̂IJ	LR\TV	UV	RMQWRJ	OTJQV	PXLRJ	IQWRJ	OJI]MNMIXN	Î	QWR	eIXQJTSQ	�ISPZRXQN_��z���t	�			����t�z�	��l	�����tz���	̀�b|	�xrv�o�v	��{	̀�b|b|	�WR	eIXQJTSQ	gPZ	MN	NQTQRL	MX	QWR	�YJRRZRXQ	TXL�	MXS\PLMXY	TPQWIJM�RL	TLjPNQZRXQN�	MN	QWR	QIQT\	TZIPXQ	OTVTU\R	UV	QWR	�hXRJ	QI	QWR	eIXQJTSQIJ	̂IJ	ORĴIJZTXSR	Î	QWR	HIJK	PXLRJ	QWR	eIXQJTSQ	�ISPZRXQN_	̀�b|bc	}̂	PXMQ	OJMSRN	TJR	NQTQRL	MX	QWR	eIXQJTSQ	�ISPZRXQN	IJ	NPUNR[PRXQ\V	TYJRRL	POIX�	TXL	M̂	[PTXQMQMRN	IJMYMXT\\V	SIXQRZO\TQRL	TJR	ZTQRJMT\\V	SWTXYRL	NI	QWTQ	TOO\MSTQMIX	Î	NPSW	PXMQ	OJMSRN	QI	QWR	TSQPT\	[PTXQMQMRN	STPNRN	NPUNQTXQMT\	MXR[PMQV	QI	QWR	�hXRJ	IJ	eIXQJTSQIJ�	QWR	TOO\MSTU\R	PXMQ	OJMSRN	NWT\\	UR	R[PMQTU\V	TLjPNQRL_	̀�bc	���ms�nm	xy	 on�mqHWRJR	QWR	eIXQJTSQ	MN	UTNRL	IX	T	NQMOP\TQRL	NPZ	IJ	¡PTJTXQRRL	�T�MZPZ	iJMSR�	QWR	eIXQJTSQIJ	NWT\\	NPUZMQ	T	NSWRLP\R	Î	]T\PRN	QI	QWR	eIXNQJPSQMIX	�TXTYRJ�	UR̂IJR	QWR	̂MJNQ	�OO\MSTQMIX	̂IJ	iTVZRXQ�	T\\ISTQMXY	QWR	RXQMJR	eIXQJTSQ	gPZ	QI	QWR	]TJMIPN	OIJQMIXN	Î	QWR	HIJK_	�WR	NSWRLP\R	Î	]T\PRN	NWT\\	UR	OJROTJRL	MX	QWR	̂IJZ�	TXL	NPOOIJQRL	UV	QWR	LTQT	QI	NPUNQTXQMTQR	MQN	TSSPJTSV�	JR[PMJRL	UV	QWR	eIXNQJPSQMIX	�TXTYRJ	TXL	QWR	�JSWMQRSQ_	�WMN	NSWRLP\R�	PX\RNN	IUjRSQRL	QI	UV	QWR	eIXNQJPSQMIX	�TXTYRJ	IJ	�JSWMQRSQ�	NWT\\	UR	PNRL	TN	T	UTNMN	̂IJ	JR]MRhMXY	QWR	eIXQJTSQIJfN	�OO\MSTQMIXN	̂IJ	iTVZRXQ_	�WR	eIXNQJPSQMIX	�TXTYRJ	NWT\\	̂IJhTJL	QI	QWR	�JSWMQRSQ	QWR	eIXQJTSQIJfN	NSWRLP\R	Î	]T\PRN_	�XV	SWTXYRN	QI	QWR	NSWRLP\R	Î	]T\PRN	NWT\\	UR	NPUZMQQRL	QI	QWR	eIXNQJPSQMIX	�TXTYRJ	TXL	NPOOIJQRL	UV	NPSW	LTQT	QI	NPUNQTXQMTQR	MQN	TSSPJTSV	TN	QWR	eIXNQJPSQMIX	�TXTYRJ	TXL	QWR	�JSWMQRSQ	ZTV	JR[PMJR�	TXL	PX\RNN	IUjRSQRL	QI	UV	QWR	eIXNQJPSQMIX	�TXTYRJ	IJ	QWR	�JSWMQRSQ�	NWT\\	UR	PNRL	TN	T	UTNMN	̂IJ	JR]MRhMXY	QWR	eIXQJTSQIJfN	NPUNR[PRXQ	�OO\MSTQMIXN	̂IJ	iTVZRXQ_	̀�bk	�¢¢nw�ovwxrq	yx�	�op{mrv	̀�bkb|	�Q	\RTNQ	̂M̂QRRX	LTVN	UR̂IJR	QWR	LTQR	RNQTU\MNWRL	̂IJ	RTSW	OJIYJRNN	OTVZRXQ�	QWR	eIXQJTSQIJ	NWT\\	NPUZMQ	QI	QWR	eIXNQJPSQMIX	�TXTYRJ	TX	MQRZM�RL	�OO\MSTQMIX	̂IJ	iTVZRXQ	OJROTJRL	MX	TSSIJLTXSR	hMQW	QWR	NSWRLP\R	Î	]T\PRN�	M̂	JR[PMJRL	PXLRJ	gRSQMIX	£_��	̂IJ	SIZO\RQRL	OIJQMIXN	Î	QWR	HIJK_	�WR	TOO\MSTQMIX	NWT\\	UR	XIQTJM�RL�	M̂	JR[PMJRL�	TXL	NPOOIJQRL	UV	T\\	LTQT	NPUNQTXQMTQMXY	QWR	eIXQJTSQIJfN	JMYWQ	QI	OTVZRXQ	QWTQ	QWR	�hXRJ�	eIXNQJPSQMIX	�TXTYRJ	IJ	�JSWMQRSQ	JR[PMJR�	NPSW	TN	SIOMRN	Î	JR[PMNMQMIXN�	TXL	JR\RTNRN	Î	hTM]RJN	Î	\MRX	̂JIZ	gPUSIXQJTSQIJN	TXL	NPOO\MRJN	TXL	NWT\\	JR̂\RSQ	JRQTMXTYR	M̂	OJI]MLRL	̂IJ	MX	QWR	eIXQJTSQ	�ISPZRXQN_	�WR	̂IJZ	Î	�OO\MSTQMIX	̂IJ	iTVZRXQ�	LP\V	XIQTJM�RL�	NWT\\	UR	T	SPJJRXQ	TPQWIJM�RL	RLMQMIX	Î	�}�	�ISPZRXQ	¡¤¥���	�OO\MSTQMIX	TXL	eRJQM̂MSTQR	̂IJ	iTVZRXQ_	�\QRJXTQM]R	OTVZRXQ	TOO\MSTQMIX	̂IJZN	TJR	XIQ	ORJZMQQRL_	�}�	�ISPZRXQ	¡¤��	NWT\\	UR	NPOOIJQRL	UV	T	SPJJRXQ	TPQWIJM�RL	RLMQMIX	Î	�}�	�ISPZRXQ	¡¤¥��	eIXQMXPTQMIX	gWRRQ_
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I	JKLKMKM	NO	PQRSTUVU	TW	XVYZTRW	[\]\̂_	ÒYa	bPPcTYbZTRWO	dbe	TWYc̀UV	QVf̀VOZO	gRQ	PbedVWZ	RW	bYYR̀WZ	Rg	YabWhVO	TW	ZaV	iRQj	ZabZ	abSV	kVVW	PQRPVQce	b̀ZaRQTlVU	ke	mRWOZQ̀YZTRW	mabWhV	nTQVYZTSVO_	RQ	ke	TWZVQTd	UVZVQdTWbZTRWO	Rg	ZaV	mRWOZQ̀YZTRW	obWbhVQ	bWU	NQYaTZVYZ_	k̀Z	WRZ	eVZ	TWYc̀UVU	TW	mabWhV	pQUVQO\I	JKLKMKq	NPPcTYbZTRWO	gRQ	rbedVWZ	Oabcc	WRZ	TWYc̀UV	QVf̀VOZO	gRQ	PbedVWZ	gRQ	PRQZTRWO	Rg	ZaV	iRQj	gRQ	saTYa	ZaV	mRWZQbYZRQ	URVO	WRZ	TWZVWU	ZR	Pbe	b	X̀kYRWZQbYZRQ	RQ	ÒPPcTVQ_	̀WcVOO	ÒYa	iRQj	abO	kVVW	PVQgRQdVU	ke	RZaVQO	saRd	ZaV	mRWZQbYZRQ	TWZVWUO	ZR	Pbe\I	JKLKMKL	tWZTc	X̀kOZbWZTbc	mRdPcVZTRW_	ZaV	psWVQ	Oabcc	Pbe	̂u	PVQYVWZ	Rg	ZaV	bdR̀WZ	ÙV	ZaV	mRWZQbYZRQ	RW	bYYR̀WZ	Rg	PQRhQVOO	PbedVWZO\	NZ	X̀kOZbWZTbc	mRdPcVZTRW_	ZaV	mRWOZQ̀YZTRW	obWbhVQ	bWU	NQYaTZVYZ	dbe	b̀ZaRQTlV	QVdbTWTWh	PbQZTbc	PbedVWZO	ZR	kV	dbUV	TW	g̀cc_	cVOO	ZsTYV	ZaV	Sbc̀V	Rg	TZVdO	QVdbTWTWh	ZR	kV	YRdPcVZVU	bWU	bW	bdR̀WZ	WVYVOObQe	ZR	ObZTOge	bWe	R̀ZOZbWUTWh	YcbTdO_	cTVWO_	RQ	v̀UhdVWZO\I	JKLKMKw		xNPPcTYbZTRWO	gRQ	rbedVWZ	d̀ OZ	kV	bYYRdPbWTVU	ke	bWe	bWU	bcc	QVcVbOVO	Rg	cTVWO	gRQ	PQVSTR̀O	bPPcTYbZTRWO	gQRd	mRWZQbYZRQ	bWU	aTOyaVQ	ÒkYRWZQbYZRQO	bWU	b	OsRQW	bWU	WRZbQTlVU	OZbZVdVWZ	ZabZ	bcc	ÒkYRWZQbYZRQO	abSV	kVVW	PbTU	ZR	bZ	cVbOZ	̂uz	Rg	PQVSTR̀Oce	QVf̀TOTZTRWVU	ÒdO\I	JKLKq	tWcVOO	RZaVQsTOV	PQRSTUVU	TW	ZaV	mRWZQbYZ	nRỲdVWZO_	PbedVWZO	Oabcc	kV	dbUV	RW	bYYR̀WZ	Rg	dbZVQTbcO	bWU	Vf̀TPdVWZ	UVcTSVQVU	bWU	ÒTZbkce	OZRQVU	bZ	ZaV	OTZV	gRQ	ÒkOVf̀VWZ	TWYRQPRQbZTRW	TW	ZaV	iRQj\	{g	bPPQRSVU	TW	bUSbWYV	ke	ZaV	psWVQ_	PbedVWZ	dbe	OTdTcbQce	kV	dbUV	gRQ	dbZVQTbcO	bWU	Vf̀TPdVWZ	ÒTZbkce	OZRQVU	Rgg	ZaV	OTZV	bZ	b	cRYbZTRW	bhQVVU	̀PRW	TW	sQTZTWh\	rbedVWZ	gRQ	dbZVQTbcO	bWU	Vf̀TPdVWZ	OZRQVU	RW	RQ	Rgg	ZaV	OTZV	Oabcc	kV	YRWUTZTRWVU	̀PRW	YRdPcTbWYV	ke	ZaV	mRWZQbYZRQ	sTZa	PQRYVÙQVO	ObZTOgbYZRQe	ZR	ZaV	psWVQ	ZR	VOZbkcTOa	ZaV	psWVQ|O	ZTZcV	ZR	ÒYa	dbZVQTbcO	bWU	Vf̀TPdVWZ	RQ	RZaVQsTOV	PQRZVYZ	ZaV	psWVQ|O	TWZVQVOZ_	bWU	Oabcc	TWYc̀UV	ZaV	YROZO	Rg	bPPcTYbkcV	TWÒQbWYV_	OZRQbhV_	bWU	ZQbWOPRQZbZTRW	ZR	ZaV	OTZV_	gRQ	ÒYa	dbZVQTbcO	bWU	Vf̀TPdVWZ	OZRQVU	Rgg	ZaV	OTZV\I	JKLKL	}aV	mRWZQbYZRQ	sbQQbWZO	ZabZ	ZTZcV	ZR	bcc	iRQj	YRSVQVU	ke	bW	NPPcTYbZTRW	gRQ	rbedVWZ	sTcc	PbOO	ZR	ZaV	psWVQ	WR	cbZVQ	ZabW	ZaV	ZTdV	Rg	PbedVWZ\	}aV	mRWZQbYZRQ	g̀QZaVQ	sbQQbWZO	ZabZ	̀PRW	ÒkdTZZbc	Rg	bW	NPPcTYbZTRW	gRQ	rbedVWZ	bcc	iRQj	gRQ	saTYa	mVQZTgTYbZVO	gRQ	rbedVWZ	abSV	kVVW	PQVSTR̀Oce	TOÒVU	bWU	PbedVWZO	QVYVTSVU	gQRd	ZaV	psWVQ	Oabcc_	ZR	ZaV	kVOZ	Rg	ZaV	mRWZQbYZRQ|O	jWRscVUhV_	TWgRQdbZTRW_	bWU	kVcTVg_	kV	gQVV	bWU	YcVbQ	Rg	cTVWO_	YcbTdO_	OVỲQTZe	TWZVQVOZO_	RQ	VWỲdkQbWYVO_	TW	gbSRQ	Rg	ZaV	mRWZQbYZRQ_	X̀kYRWZQbYZRQO_	dbZVQTbc	ÒPPcTVQO_	RQ	RZaVQ	PVQORWO	RQ	VWZTZTVO	ZabZ	PQRSTUVU	cbkRQ_	dbZVQTbcO	bWU	Vf̀TPdVWZ	QVcbZTWh	ZR	ZaV	iRQj\I	JKw	~�����������	���	�������I	JKwKM	}aV	mRWOZQ̀YZTRW	obWbhVQ	sTcc_	sTZaTW	OVSVW	UbeO	bgZVQ	ZaV	mRWOZQ̀YZTRW	obWbhVQ|O	QVYVTPZ	Rg	ZaV	mRWZQbYZRQ|O	NPPcTYbZTRW	gRQ	rbedVWZ_	QVSTVs	ZaV	NPPcTYbZTRW_	YVQZTge	ZaV	bdR̀WZ	ZaV	mRWOZQ̀YZTRW	obWbhVQ	UVZVQdTWVO	TO	ÙV	ZaV	mRWZQbYZRQ_	bWU	gRQsbQU	ZaV	mRWZQbYZRQ|O	NPPcTYbZTRW	bWU	mVQZTgTYbZV	gRQ	rbedVWZ	ZR	ZaV	NQYaTZVYZ\	iTZaTW	OVSVW	UbeO	bgZVQ	ZaV	NQYaTZVYZ	QVYVTSVO	ZaV	mRWZQbYZRQ|O	NPPcTYbZTRW	gRQ	rbedVWZ	gQRd	ZaV	mRWOZQ̀YZTRW	obWbhVQ_	ZaV	NQYaTZVYZ	sTcc	VTZaVQ	���	TOÒV	ZR	ZaV	psWVQ	b	mVQZTgTYbZV	gRQ	rbedVWZ_	TW	ZaV	g̀cc	bdR̀WZ	Rg	ZaV	NPPcTYbZTRW	gRQ	rbedVWZ_	sTZa	b	YRPe	ZR	ZaV	mRWOZQ̀YZTRW	obWbhVQ�	RQ	���	TOÒV	ZR	ZaV	psWVQ	b	mVQZTgTYbZV	gRQ	rbedVWZ	gRQ	ÒYa	bdR̀WZ	bO	ZaV	NQYaTZVYZ	UVZVQdTWVO	TO	PQRPVQce	ÙV_	bWU	WRZTge	ZaV	mRWOZQ̀YZTRW	obWbhVQ	bWU	psWVQ	Rg	ZaV	NQYaTZVYZ|O	QVbORWO	gRQ	sTZaaRcUTWh	YVQZTgTYbZTRW	TW	PbQZ	bO	PQRSTUVU	TW	XVYZTRW	̂\u\��	RQ	�]�	sTZaaRcU	YVQZTgTYbZTRW	Rg	ZaV	VWZTQV	NPPcTYbZTRW	gRQ	rbedVWZ_	bWU	WRZTge	ZaV	mRWOZQ̀YZTRW	obWbhVQ	bWU	psWVQ	Rg	ZaV	NQYaTZVYZ|O	QVbORW	gRQ	sTZaaRcUTWh	YVQZTgTYbZTRW	TW	saRcV	bO	PQRSTUVU	TW	XVYZTRW	̂\u\�\	}aV	mRWOZQ̀YZTRW	obWbhVQ	sTcc	PQRdPZce	gRQsbQU	ZR	ZaV	mRWZQbYZRQ	ZaV	NQYaTZVYZ|O	WRZTYV	Rg	sTZaaRcUTWh	YVQZTgTYbZTRW\I	JKwKq	}aV	mRWOZQ̀YZTRW	obWbhVQ|O	YVQZTgTYbZTRW	Rg	bW	NPPcTYbZTRW	gRQ	rbedVWZ	Oabcc	kV	kbOVU	̀PRW	ZaV	mRWOZQ̀YZTRW	obWbhVQ|O	VSbc̀bZTRW	Rg	ZaV	iRQj	bWU	ZaV	UbZb	TW	ZaV	NPPcTYbZTRW	RQ	NPPcTYbZTRWO	gRQ	rbedVWZ\	}aV	mRWOZQ̀YZTRW	obWbhVQ|O	YVQZTgTYbZTRW	sTcc	YRWOZTZ̀ZV	b	QVPQVOVWZbZTRW	ZabZ_	ZR	ZaV	kVOZ	Rg	ZaV	mRWOZQ̀YZTRW	obWbhVQ|O	jWRscVUhV_	TWgRQdbZTRW_	bWU	kVcTVg_	ZaV	iRQj	abO	PQRhQVOOVU	ZR	ZaV	PRTWZ	TWUTYbZVU_	ZaV	f̀bcTZe	Rg	ZaV	iRQj	TO	TW	bYYRQUbWYV	sTZa	ZaV	mRWZQbYZ	nRỲdVWZO_	bWU	ZabZ	ZaV	mRWZQbYZRQ	TO_	RQ	mRWZQbYZRQO	bQV_	VWZTZcVU	ZR	PbedVWZ	TW	ZaV	bdR̀WZ	YVQZTgTVU\����������	��������I	JKwKL	}aV	NQYaTZVYZ|O	TOÒbWYV	Rg	b	mVQZTgTYbZV	gRQ	rbedVWZ	Oabcc	kV	kbOVU	̀PRW	ZaV	NQYaTZVYZ|O	VSbc̀bZTRW	Rg	ZaV	iRQj_	ZaV	QVYRddVWUbZTRW	Rg	ZaV	mRWOZQ̀YZTRW	obWbhVQ_	bWU	UbZb	TW	ZaV	NPPcTYbZTRW	gRQ	rbedVWZ	RQ	rQRvVYZ	NPPcTYbZTRW	gRQ	rbedVWZ\	}aV	NQYaTZVYZ|O	YVQZTgTYbZTRW	sTcc	YRWOZTZ̀ZV	b	QVPQVOVWZbZTRW	ZabZ_	ZR	ZaV	kVOZ	Rg	ZaV	NQYaTZVYZ|O	jWRscVUhV_	TWgRQdbZTRW_	bWU	kVcTVg_	ZaV	iRQj	abO	PQRhQVOOVU	ZR	ZaV	PRTWZ	TWUTYbZVU_	ZaV	f̀bcTZe	Rg	ZaV	iRQj	TO	TW	bYYRQUbWYV	sTZa	ZaV	mRWZQbYZ	nRỲdVWZO_	bWU	ZabZ	ZaV	mRWZQbYZRQ	TO_	RQ	mRWZQbYZRQO	bQV_	VWZTZcVU	ZR	PbedVWZ	TW	ZaV	bdR̀WZ	YVQZTgTVU\
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I	JKLKL	MNO	POQPOROSTUTVWSR	XUYO	QZPRZUST	TW	[O\TVWSR	]̂_̂̀ 	USY	]̂_̂_	UPO	RZabO\T	TW	US	OcUdZUTVWS	We	TNO	fWPg	eWP	\WSeWPXUS\O	hVTN	TNO	iWSTPU\T	jW\ZXOSTR	ZQWS	[ZaRTUSTVUd	iWXQdOTVWSk	TW	PORZdTR	We	RZaROlZOST	TORTR	USY	VSRQO\TVWSRk	TW	\WPPO\TVWS	We	XVSWP	YOcVUTVWSR	ePWX	TNO	iWSTPU\T	jW\ZXOSTR	QPVWP	TW	\WXQdOTVWSk	USY	TW	RQO\VeV\	lZUdVeV\UTVWSR	OmQPORROY	an	TNO	iWSRTPZ\TVWS	oUSUpOP	WP	qP\NVTO\T̂I	JKLKr	MNO	VRRZUS\O	We	U	iOPTVeV\UTO	eWP	sUnXOST	hVdd	SWT	aO	U	POQPOROSTUTVWS	TNUT	TNO	iWSRTPZ\TVWS	oUSUpOP	WP	qP\NVTO\T	NUR	tuv	XUYO	OmNUZRTVcO	WP	\WSTVSZWZR	WSwRVTO	VSRQO\TVWSR	TW	\NO\g	TNO	lZUdVTn	WP	lZUSTVTn	We	TNO	fWPgx	tyv	POcVOhOY	\WSRTPZ\TVWS	XOUSRk	XOTNWYRk	TO\NSVlZORk	ROlZOS\ORk	WP	QPW\OYZPORx	t̀v	POcVOhOY	\WQVOR	We	POlZVRVTVWSR	PO\OVcOY	ePWX	[Za\WSTPU\TWPR	USY	RZQQdVOPR	USY	WTNOP	YUTU	POlZORTOY	an	TNO	zhSOP	TW	RZaRTUSTVUTO	TNO	iWSTPU\TWP{R	PVpNT	TW	QUnXOSTx	WP	t_v	XUYO	OmUXVSUTVWS	TW	UR\OPTUVS	NWh	WP	eWP	hNUT	QZPQWRO	TNO	iWSTPU\TWP	NUR	ZROY	XWSOn	QPOcVWZRdn	QUVY	WS	U\\WZST	We	TNO	iWSTPU\T	[ZX̂|}~�~��~��	��������I	JKr	���������	��	��������	�������������I	JKrK�	MNO	iWSRTPZ\TVWS	oUSUpOP	WP	qP\NVTO\T	XUn	hVTNNWdY	U	iOPTVeV\UTO	eWP	sUnXOST	WP	sPWbO\T	iOPTVeV\UTO	eWP	sUnXOST	VS	hNWdO	WP	VS	QUPTk	TW	TNO	OmTOST	POURWSUadn	SO\ORRUPn	TW	QPWTO\T	TNO	zhSOPk	Ve	VS	TNO	iWSRTPZ\TVWS	oUSUpOP{R	WP	qP\NVTO\T{R	WQVSVWS	TNO	POQPOROSTUTVWSR	TW	TNO	zhSOP	POlZVPOY	an	[O\TVWS	]̂_̂y	USY	]̂_̂̀ 	\USSWT	aO	XUYÔ	�e	TNO	iWSRTPZ\TVWS	oUSUpOP	WP	qP\NVTO\T	VR	ZSUadO	TW	\OPTVen	QUnXOST	VS	TNO	UXWZST	We	TNO	qQQdV\UTVWSk	TNO	iWSRTPZ\TVWS	oUSUpOP	hVdd	SWTVen	TNO	iWSTPU\TWP	USY	zhSOP	UR	QPWcVYOY	VS	[O\TVWS	]̂_̂û	�e	TNO	iWSTPU\TWPk	iWSRTPZ\TVWS	oUSUpOP	USY	qP\NVTO\T	\USSWT	UpPOO	WS	U	POcVROY	UXWZSTk	TNO	qP\NVTO\T	hVdd	QPWXQTdn	VRRZO	U	iOPTVeV\UTO	eWP	sUnXOST	WP	U	sPWbO\T	iOPTVeV\UTO	eWP	sUnXOST	eWP	TNO	UXWZST	eWP	hNV\N	TNO	qP\NVTO\T	VR	UadO	TW	XUgO	RZ\N	POQPOROSTUTVWSR	TW	TNO	zhSOP̂	MNO	iWSRTPZ\TVWS	oUSUpOP	WP	qP\NVTO\T	XUn	UdRW	hVTNNWdY	U	iOPTVeV\UTO	eWP	sUnXOST	WPk	aO\UZRO	We	RZaROlZOSTdn	YVR\WcOPOY	OcVYOS\Ok	XUn	SZddVen	TNO	hNWdO	WP	U	QUPT	We	U	iOPTVeV\UTO	eWP	sUnXOST	WP	sPWbO\T	iOPTVeV\UTO	eWP	sUnXOST	QPOcVWZRdn	VRRZOYk	TW	RZ\N	OmTOST	UR	XUn	aO	SO\ORRUPn	VS	TNO	iWSRTPZ\TVWS	oUSUpOP{R	WP	qP\NVTO\T{R	WQVSVWS	TW	QPWTO\T	TNO	zhSOP	ePWX	dWRR	eWP	hNV\N	TNO	iWSTPU\TWP	VR	PORQWSRVadOk	VS\dZYVSp	dWRR	PORZdTVSp	ePWX	TNO	U\TR	USY	WXVRRVWSR	YOR\PVaOY	VS	[O\TVWS	̀̂`̂y	aO\UZRO	WeK� YOeO\TVcO	fWPg	SWT	POXOYVOYxK� TNVPY	QUPTn	\dUVXR	eVdOY	WP	POURWSUadO	OcVYOS\O	VSYV\UTVSp	QPWaUadO	eVdVSp	We	RZ\N	\dUVXRk	ZSdORR	RO\ZPVTn	U\\OQTUadO	TW	TNO	zhSOP	VR	QPWcVYOY	an	TNO	iWSTPU\TWPxK� eUVdZPO	We	TNO	iWSTPU\TWP	TW	XUgO	QUnXOSTR	QPWQOPdn	TW	[Za\WSTPU\TWPR	WP	RZQQdVOPR	eWP	dUaWPk	XUTOPVUdR	WP	OlZVQXOSTxKL POURWSUadO	OcVYOS\O	TNUT	TNO	fWPg	\USSWT	aO	\WXQdOTOY	eWP	TNO	ZSQUVY	aUdUS\O	We	TNO	iWSTPU\T	[ZXxKr YUXUpO	TW	TNO	zhSOP	WP	U	[OQUPUTO	iWSTPU\TWP	WP	WTNOP	iWSTPU\TWPxK� POURWSUadO	OcVYOS\O	TNUT	TNO	fWPg	hVdd	SWT	aO	\WXQdOTOY	hVTNVS	TNO	iWSTPU\T	MVXOk	USY	TNUT	TNO	ZSQUVY	aUdUS\O	hWZdY	SWT	aO	UYOlZUTO	TW	\WcOP	U\TZUd	WP	dVlZVYUTOY	YUXUpOR	eWP	TNO	USTV\VQUTOY	YOdUnx	WPK� POQOUTOY	eUVdZPO	TW	\UPPn	WZT	TNO	fWPg	VS	U\\WPYUS\O	hVTN	TNO	iWSTPU\T	jW\ZXOSTR̂I	JKrK�	fNOS	OVTNOP	QUPTn	YVRQZTOR	TNO	qP\NVTO\T{R	YO\VRVWS	POpUPYVSp	U	iOPTVeV\UTO	eWP	sUnXOST	ZSYOP	[O\TVWS	]̂�̂uk	VS	hNWdO	WP	VS	QUPTk	TNUT	QUPTn	XUn	RZaXVT	U	idUVX	VS	U\\WPYUS\O	hVTN	qPTV\dO	u�̂I	JKrK�	fNOS	TNO	POURWSR	eWP	hVTNNWdYVSp	\OPTVeV\UTVWS	UPO	POXWcOYk	\OPTVeV\UTVWS	hVdd	aO	XUYO	eWP	UXWZSTR	QPOcVWZRdn	hVTNNOdŶI	JKrKL	�e	TNO	qP\NVTO\T	WP	iWSRTPZ\TVWS	oUSUpOP	hVTNNWdYR	\OPTVeV\UTVWS	eWP	QUnXOST	ZSYOP	[O\TVWS	]̂�̂uk	TNO	zhSOP	XUnk	UT	VTR	RWdO	WQTVWSk	VRRZO	bWVST	\NO\gR	TW	TNO	iWSTPU\TWP	USY	TW	USn	[Za\WSTPU\TWP	WP	RZQQdVOP	TW	hNWX	TNO	iWSTPU\TWP	eUVdOY	TW	XUgO	QUnXOST	eWP	fWPg	QPWQOPdn	QOPeWPXOY	WP	XUTOPVUd	WP	OlZVQXOST	RZVTUadn	YOdVcOPOŶ	�e	TNO	zhSOP	XUgOR	QUnXOSTR	an	bWVST	\NO\gk	TNO	zhSOP	RNUdd	SWTVen	TNO	qP\NVTO\T	USY	TNO	iWSRTPZ\TVWS	oUSUpOPk	USY	aWTN	hVdd	POedO\T	RZ\N	QUnXOST	WS	TNO	SOmT	iOPTVeV\UTO	eWP	sUnXOST̂I	JK�	��� ����	��¡¢����I	JK�K�	qeTOP	TNO	qP\NVTO\T	NUR	VRRZOY	U	iOPTVeV\UTO	eWP	sUnXOSTk	TNO	zhSOP	RNUdd	XUgO	QUnXOST	VS	TNO	XUSSOP	USY	hVTNVS	TNO	TVXO	QPWcVYOY	VS	TNO	iWSTPU\T	jW\ZXOSTR	USY	RNUdd	RW	SWTVen	TNO	iWSRTPZ\TVWS	oUSUpOP	USY	qP\NVTO\T̂I	JK�K�	MNO	iWSTPU\TWP	RNUdd	QUn	OU\N	[Za\WSTPU\TWPk	SW	dUTOP	TNUS	ROcOS	YUnR	UeTOP	PO\OVQT	We	QUnXOST	ePWX	TNO	zhSOPk	TNO	UXWZST	TW	hNV\N	TNO	[Za\WSTPU\TWP	VR	OSTVTdOYk	POedO\TVSp	QOP\OSTUpOR	U\TZUddn	POTUVSOY	ePWX	QUnXOSTR	TW	TNO	
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IJKLMNOLJM	JK	NOOJPKL	JQ	LRS	TPUOJKLMNOLJMVW	XJMLYJK	JQ	LRS	ZJM[\	]RS	IJKLMNOLJM	WRN̂̂_	Ù	NXXMJXMYNLS	NaMSSbSKL	cYLR	SNOR	TPUOJKLMNOLJM_	MSdPYMS	SNOR	TPUOJKLMNOLJM	LJ	bN[S	XǸbSKLW	LJ	TPUeWPUOJKLMNOLJMW	YK	N	WYbŶNM	bNKKSM\f	ghihj	]RS	IJKWLMPOLYJK	kNKNaSM	cŶ̂_	JK	MSdPSWL_	QPMKYWR	LJ	N	TPUOJKLMNOLJM_	YQ	XMNOLYONÛS_	YKQJMbNLYJK	MSaNMlYKa	XSMOSKLNaSW	JQ	OJbX̂SLYJK	JM	NbJPKLW	NXX̂YSl	QJM	Ù	LRS	IJKLMNOLJM	NKl	NOLYJK	LN[SK	LRSMSJK	Ù	LRS	mcKSM_	IJKWLMPOLYJK	kNKNaSM	NKl	nMORYLSOL	JK	NOOJPKL	JQ	XJMLYJKW	JQ	LRS	ZJM[	lJKS	Ù	WPOR	TPUOJKLMNOLJM\f	ghiho	]RS	mcKSM	RNW	LRS	MYaRL	LJ	MSdPSWL	cMYLLSK	SpYlSKOS	QMJb	LRS	IJKLMNOLJM	LRNL	LRS	IJKLMNOLJM	RNW	XMJXSM̂̀	XNYl	TPUOJKLMNOLJMW	NKl	bNLSMYN̂	NKl	SdPYXbSKL	WPXX̂YSMWV	NbJPKLW	XNYl	Ù	LRS	mcKSM	LJ	LRS	IJKLMNOLJM	QJM	WPUOJKLMNOLSl	ZJM[\	qQ	LRS	IJKLMNOLJM	QNŶW	LJ	QPMKYWR	WPOR	SpYlSKOS	cYLRYK	WSpSK	lǸW_	LRS	mcKSM	WRN̂̂	RNpS	LRS	MYaRL	LJ	OJKLNOL	TPUOJKLMNOLJMW	NKl	WPXX̂YSMW	LJ	NWOSMLNYK	cRSLRSM	LRS̀	RNpS	USSK	XMJXSM̂̀	XNYl\	rSYLRSM	LRS	mcKSM_	IJKWLMPOLYJK	kNKNaSM	KJM	nMORYLSOL	WRN̂̂	RNpS	NK	JÛYaNLYJK	LJ	XǸ_	JM	LJ	WSS	LJ	LRS	XǸbSKL	JQ	bJKS̀	LJ_	N	TPUOJKLMNOLJM	JM	WPXX̂YSM_	SsOSXL	NW	bǸ	JLRSMcYWS	US	MSdPYMSl	Ù	̂Nc\f	ghiht	]RS	IJKLMNOLJMVW	XǸbSKLW	LJ	bNLSMYN̂	NKl	SdPYXbSKL	WPXX̂YSMW	WRN̂̂	US	LMSNLSl	YK	N	bNKKSM	WYbŶNM	LJ	LRNL	XMJpYlSl	YK	TSOLYJKW	u\v\w_	u\v\x	NKl	u\v\y\f	ghihi	n	ISMLYQYONLS	QJM	zǸbSKL_	N	XMJaMSWW	XǸbSKL_	JM	XNMLYN̂	JM	SKLYMS	PWS	JM	JOOPXNKÒ	JQ	LRS	zMJ{SOL	Ù	LRS	mcKSM	WRN̂̂	KJL	OJKWLYLPLS	NOOSXLNKOS	JQ	ZJM[	KJL	YK	NOOJMlNKOS	cYLR	LRS	IJKLMNOL	|JOPbSKLW\f	ghih}	~K̂SWW	LRS	IJKLMNOLJM	XMJpYlSW	LRS	mcKSM	cYLR	N	XǸbSKL	UJKl	YK	LRS	QP̂̂	XSKN̂	WPb	JQ	LRS	IJKLMNOL	TPb_	XǸbSKLW	MSOSYpSl	Ù	LRS	IJKLMNOLJM	QJM	ZJM[	XMJXSM̂̀	XSMQJMbSl	Ù	TPUOJKLMNOLJMW	JM	XMJpYlSl	Ù	WPXX̂YSMW	WRN̂̂	US	RŜl	Ù	LRS	IJKLMNOLJM	QJM	LRJWS	TPUOJKLMNOLJMW	JM	WPXX̂YSMW	cRJ	XSMQJMbSl	ZJM[	JM	QPMKYWRSl	bNLSMYN̂W_	JM	UJLR_	PKlSM	OJKLMNOL	cYLR	LRS	IJKLMNOLJM	QJM	cRYOR	XǸbSKL	cNW	bNlS	Ù	LRS	mcKSM\	rJLRYKa	OJKLNYKSl	RSMSYK	WRN̂̂	MSdPYMS	bJKS̀	LJ	US	X̂NOSl	YK	N	WSXNMNLS	NOOJPKL	NKl	KJL	OJbbYKâSl	cYLR	bJKS̀	JQ	LRS	IJKLMNOLJM_	OMSNLS	NK̀	QYlPOYNM̀	ŶNUŶYL̀	JM	LJML	̂YNUŶYL̀	JK	LRS	XNML	JQ	LRS	IJKLMNOLJM	QJM	UMSNOR	JQ	LMPWL_	JM	SKLYL̂S	NK̀	XSMWJK	JM	SKLYL̀	LJ	NK	NcNMl	JQ	XPKYLYpS	lNbNaSW	NaNYKWL	LRS	IJKLMNOLJM	QJM	UMSNOR	JQ	LRS	MSdPYMSbSKLW	JQ	LRYW	XMJpYWYJK\f	ghih�	zMJpYlSl	LRS	mcKSM	RNW	QP̂QŶ̂Sl	YLW	XǸbSKL	JÛYaNLYJKW	PKlSM	LRS	IJKLMNOL	|JOPbSKLW_	LRS	IJKLMNOLJM	WRN̂̂	lSQSKl	NKl	YKlSbKYQ̀	LRS	mcKSM	QMJb	N̂̂	̂JWW_	̂YNUŶYL̀_	lNbNaS	JM	SsXSKWS_	YKÔPlYKa	MSNWJKNÛS	NLLJMKS̀VW	QSSW	NKl	ŶLYaNLYJK	SsXSKWSW_	NMYWYKa	JPL	JQ	NK̀	̂YSK	ÔNYb	JM	JLRSM	ÔNYb	QJM	XǸbSKL	Ù	NK̀	TPUOJKLMNOLJM	JM	WPXX̂YSM	JQ	NK̀	LYSM\	~XJK	MSOSYXL	JQ	KJLYOS	JQ	N	̂YSK	ÔNYb	JM	JLRSM	ÔNYb	QJM	XǸbSKL_	LRS	mcKSM	WRN̂̂	KJLYQ̀	LRS	IJKLMNOLJM\	qQ	NXXMJpSl	Ù	LRS	NXX̂YONÛS	OJPML_	cRSK	MSdPYMSl_	LRS	IJKLMNOLJM	bǸ	WPUWLYLPLS	N	WPMSL̀	UJKl	QJM	LRS	XMJXSML̀	NaNYKWL	cRYOR	LRS	̂YSK	JM	JLRSM	ÔNYb	QJM	XǸbSKL	RNW	USSK	NWWSMLSl\f	gh}	�������	��	�������qQ	LRS	IJKWLMPOLYJK	kNKNaSM	NKl	nMORYLSOL	lJ	KJL	YWWPS	N	ISMLYQYONLS	QJM	zǸbSKL	JM	N	zMJ{SOL	ISMLYQYONLS	QJM	zǸbSKL_	LRMJPaR	KJ	QNP̂L	JQ	LRS	IJKLMNOLJM_	cYLRYK	QJPMLSSK	lǸW	NQLSM	LRS	IJKWLMPOLYJK	kNKNaSMVW	MSOSYXL	JQ	LRS	IJKLMNOLJMVW	nXX̂YONLYJK	QJM	zǸbSKL_	JM	YQ	LRS	mcKSM	lJSW	KJL	XǸ	LRS	IJKLMNOLJM	cYLRYK	WSpSK	lǸW	NQLSM	LRS	lNLS	SWLNÛYWRSl	YK	LRS	IJKLMNOL	|JOPbSKLW_	LRS	NbJPKL	OSMLYQYSl	Ù	LRS	IJKWLMPOLYJK	kNKNaSM	NKl	nMORYLSOL	JM	NcNMlSl	Ù	UYKlYKa	lYWXPLS	MSWĴPLYJK_	LRSK	LRS	IJKLMNOLJM	bǸ_	PXJK	WSpSK	NllYLYJKN̂	lǸWV	cMYLLSK	KJLYOS	LJ	LRS	mcKSM_	IJKWLMPOLYJK	kNKNaSM	NKl	nMORYLSOL_	WLJX	LRS	ZJM[	PKLŶ	XǸbSKL	JQ	LRS	NbJPKL	JcYKa	RNW	USSK	MSOSYpSl\	]RS	IJKLMNOL	]YbS	WRN̂̂	US	SsLSKlSl	NXXMJXMYNLŜ̀_	NKl	LRS	IJKLMNOL	TPb	WRN̂̂	US	YKOMSNWSl	Ù	LRS	NbJPKL	JQ	LRS	IJKLMNOLJMVW	MSNWJKNÛS	OJWLW	JQ	WRPLlJcK_	lŜǸ	NKl	WLNMLePX_	X̂PW	YKLSMSWL	NW	XMJpYlSl	QJM	YK	LRS	IJKLMNOL	|JOPbSKLW\f	gh�	�����������	����������f	gh�h�	TPUWLNKLYN̂	IJbX̂SLYJK	YW	LRS	WLNaS	YK	LRS	XMJaMSWW	JQ	LRS	ZJM[	cRSK	LRS	ZJM[	JM	lSWYaKNLSl	XJMLYJK	LRSMSJQ	YW	WPQQYOYSKL̂̀	OJbX̂SLS	YK	NOOJMlNKOS	cYLR	LRS	IJKLMNOL	|JOPbSKLW	WJ	LRS	mcKSM	ONK	JOOPX̀	JM	PLŶY�S	LRS	ZJM[	QJM	YLW	YKLSKlSl	PWS\����������	������� ¡	¢£¤£¥	rJ	̂NLSM	LRNK	¦y	lǸW	XMYJM	LJ	LRS	IJKLMNOLeWORSlP̂Sl	lNLS	JQ	TPUWLNKLYN̂	IJbX̂SLYJK_	LRS	IJKLMNOLJM	WRN̂̂	YWWPS	N	̂SLLSM	LJ	LRS	nMORYLSOL	NKl	IJKWLMPOLYJK	kNKNaSM	OJKQYMbYKa	LRSYM	cJM[	YW	JK	WORSlP̂S	QJM	TPUWLNKLYN̂	IJbX̂SLYJK	Ù	LRS	OJKLMNOL	WXSOYQYSl	lNLS\		rJ	̂NLSM	LRNK	WSpSK	lǸW	NQLSM	IJKLMNOLeWORSlP̂Sl	lNLS	JQ	TPUWLNKLYN̂	IJbX̂SLYJK	§YKÔPlYKa	NPLRJMY�Sl	Nl{PWLbSKLẄ_	LRS	nMORYLSOL	cŶ̂	bN[S	NK	YKWXSOLYJK	LJ	lSLSMbYKS	cRSLRSM	LRS	ZJM[	JM	lSWYaKNLSl	XJMLYJK	LRSMSJQ	YW	WPUWLNKLYN̂̂ 	̀OJbX̂SLS\	nUWSKOS	LRS	OJKLMNOLJM	̂SLLSM	OJKQYMbYKa	MSNlYKSWW	JQ	cJM[_	LRS	nMORYLSOL	bǸ	ŜSOL	LJ	XJWLXJKS	LRS	WPUWLNKLYN̂	OJbX̂SLYJK	YKWXSOLYJK\		qQ	LRS	nMORYLSOLVW	YKWXSOLYJK	lYWÔJWSW	NK̀	YLSb	
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IJKLJ	KM	NOP	MQRRKLKSNPTU	LOVWTSPS	KN	XLLOYZXNLS	IKPJ	PJS	[ONPYXLP	\OLQVSNPM	MO	PJXP	PJS	]INSY	LXN	OLLQWU	OY	QPKTK̂S	PJS	_OỲ	OY	ZSMKaNXPSZ	WOYPKON	PJSYSOR	ROY	KPM	KNPSNZSZ	QMSb	PJS	[ONPYXLPOY	MJXTTb	cSROYS	KMMQXNLS	OR	[SYPKRKLXPS	OR	dQcMPXNPKXT	[OVWTSPKONb	LOVWTSPS	OY	LOYYSLP	MQLJ	KPSV	QWON	NOPKRKLXPKON	cU	PJS	eYLJKPSLPf	gN	MQLJ	LXMSb	PJS	[ONPYXLPOY	MJXTT	PJSN	MQcVKP	X	YShQSMP	ROY	XNOPJSY	KNMWSLPKON	cU	PJS	eYLJKPSLP	PO	ZSPSYVKNS	PJS	XLPQXT	ZXPS	OR	dQcMPXNPKXT	[OVWTSPKONfi	jklkmkn	oJS	eYLJKPSLP	IKTT	WSYROYV	NO	VOYS	PJXN	ONS	KNMWSLPKON	PO	ZSPSYVKNS	IJSPJSY	PJS	_OỲ	OY	X	ZSMKaNXPSZ	WOYPKON	PJSYSOR	JXM	XPPXKNSZ	dQcMPXNPKXT	[OVWTSPKON	KN	XLLOYZXNLS	IKPJ	PJS	[ONPYXLP	\OLQVSNPMf	oJS	]INSY	KM	SNPKPTSZ	PO	YSKVcQYMSVSNP	RYOV	PJS	[ONPYXLPOY	ROY	XVOQNPM	WXKZ	PO	PJS	eYLJKPSLP	ROY	XNU	XZZKPKONXT	KNMWSLPKONMfp	qrsrt	_JSN	PJS	_OỲ	OY	ZSMKaNXPSZ	WOYPKON	PJSYSOR	KM	MQcMPXNPKXTTU	LOVWTSPSb	PJS	eYLJKPSLP	IKTT	WYSWXYS	X	[SYPKRKLXPS	OR	dQcMPXNPKXT	[OVWTSPKON	PJXP	MJXTT	SMPXcTKMJ	PJS	ZXPS	OR	dQcMPXNPKXT	[OVWTSPKONu	SMPXcTKMJ	YSMWONMKcKTKPKSM	OR	PJS	]INSY	XNZ	[ONPYXLPOY	ROY	MSLQYKPUb	VXKNPSNXNLSb	JSXPb	QPKTKPKSMb	ZXVXaS	PO	PJS	_OỲ	XNZ	KNMQYXNLSu	XNZ	RKv	PJS	PKVS	IKPJKN	IJKLJ	PJS	[ONPYXLPOY	MJXTT	RKNKMJ	XTT	KPSVM	ON	PJS	TKMP	XLLOVWXNUKNa	PJS	[SYPKRKLXPSf	_XYYXNPKSM	YShQKYSZ	cU	PJS	[ONPYXLP	\OLQVSNPM	MJXTT	LOVVSNLS	ON	PJS	ZXPS	OR	dQcMPXNPKXT	[OVWTSPKON	OR	PJS	_OỲ	OY	ZSMKaNXPSZ	WOYPKON	PJSYSOR	QNTSMM	OPJSYIKMS	WYOwKZSZ	KN	PJS	[SYPKRKLXPS	OR	dQcMPXNPKXT	[OVWTSPKONfp	qrsrx	oJS	[SYPKRKLXPS	OR	dQcMPXNPKXT	[OVWTSPKON	MJXTT	cS	MQcVKPPSZ	PO	PJS	]INSY	XNZ	[ONPYXLPOY	ROY	PJSKY	IYKPPSN	XLLSWPXNLS	OR	YSMWONMKcKTKPKSM	XMMKaNSZ	PO	PJSV	KN	PJS	[SYPKRKLXPSf	yWON	MQLJ	XLLSWPXNLSb	XNZ	LONMSNP	OR	MQYSPU	KR	XNUb	PJS	]INSY	MJXTT	VX̀S	WXUVSNP	OR	YSPXKNXaS	XWWTUKNa	PO	PJS	_OỲ	OY	ZSMKaNXPSZ	WOYPKON	PJSYSORf	dQLJ	WXUVSNP	MJXTT	cS	XZzQMPSZ	ROY	_OỲ	PJXP	KM	KNLOVWTSPS	OY	NOP	KN	XLLOYZXNLS	IKPJ	PJS	YShQKYSVSNPM	OR	PJS	[ONPYXLP	\OLQVSNPMf{|}~}�~}��	��������p	qrq	�������	���������	��	���p	qrqr�	oJS	]INSY	VXU	OLLQWU	OY	QMS	XNU	LOVWTSPSZ	OY	WXYPKXTTU	LOVWTSPSZ	WOYPKON	OR	PJS	_OỲ	XP	XNU	MPXaS	IJSN	MQLJ	WOYPKON	KM	ZSMKaNXPSZ	cU	MSWXYXPS	XaYSSVSNP	IKPJ	PJS	[ONPYXLPOYb	WYOwKZSZ	MQLJ	OLLQWXNLU	OY	QMS	KM	LONMSNPSZ	PO	cU	PJS	KNMQYSY	XNZ	XQPJOYK̂SZ	cU	WQcTKL	XQPJOYKPKSM	JXwKNa	zQYKMZKLPKON	OwSY	PJS	�YOzSLPf	dQLJ	WXYPKXT	OLLQWXNLU	OY	QMS	VXU	LOVVSNLS	IJSPJSY	OY	NOP	PJS	WOYPKON	KM	MQcMPXNPKXTTU	LOVWTSPSb	WYOwKZSZ	PJS	]INSY	XNZ	[ONPYXLPOY	JXwS	XLLSWPSZ	KN	IYKPKNa	PJS	YSMWONMKcKTKPKSM	XMMKaNSZ	PO	SXLJ	OR	PJSV	ROY	WXUVSNPMb	YSPXKNXaS	KR	XNUb	MSLQYKPUb	VXKNPSNXNLSb	JSXPb	QPKTKPKSMb	ZXVXaS	PO	PJS	_OỲ	XNZ	KNMQYXNLSb	XNZ	JXwS	XaYSSZ	KN	IYKPKNa	LONLSYNKNa	PJS	WSYKOZ	ROY	LOYYSLPKON	OR	PJS	_OỲ	XNZ	LOVVSNLSVSNP	OR	IXYYXNPKSM	YShQKYSZ	cU	PJS	[ONPYXLP	\OLQVSNPMf	[ONMSNP	OR	PJS	[ONPYXLPOY	PO	WXYPKXT	OLLQWXNLU	OY	QMS	MJXTT	NOP	cS	QNYSXMONXcTU	IKPJJSTZf	oJS	MPXaS	OR	PJS	WYOaYSMM	OR	PJS	_OỲ	MJXTT	cS	ZSPSYVKNSZ	cU	IYKPPSN	XaYSSVSNP	cSPISSN	PJS	]INSY	XNZ	[ONPYXLPOY	OYb	KR	NO	XaYSSVSNP	KM	YSXLJSZb	cU	ZSLKMKON	OR	PJS	eYLJKPSLP	XRPSY	LONMQTPXPKON	IKPJ	PJS	[ONMPYQLPKON	�XNXaSYfp	qrqr�	gVVSZKXPSTU	WYKOY	PO	MQLJ	WXYPKXT	OLLQWXNLU	OY	QMSb	PJS	]INSYb	[ONMPYQLPKON	�XNXaSYb	[ONPYXLPOYb	XNZ	eYLJKPSLP	MJXTT	zOKNPTU	KNMWSLP	PJS	XYSX	PO	cS	OLLQWKSZ	OY	WOYPKON	OR	PJS	_OỲ	PO	cS	QMSZ	KN	OYZSY	PO	ZSPSYVKNS	XNZ	YSLOYZ	PJS	LONZKPKON	OR	PJS	_OỲfp	qrqrt	yNTSMM	OPJSYIKMS	XaYSSZ	QWONb	WXYPKXT	OLLQWXNLU	OY	QMS	OR	X	WOYPKON	OY	WOYPKONM	OR	PJS	_OỲ	MJXTT	NOP	LONMPKPQPS	XLLSWPXNLS	OR	_OỲ	NOP	LOVWTUKNa	IKPJ	PJS	YShQKYSVSNPM	OR	PJS	[ONPYXLP	\OLQVSNPMfp	qr��	�����	����������	���	�����	�������p	qr��r�	]N	OY	IKPJKN	MSwSN	 ¡¢	ZXUM	ROTTOIKNa	PJS	ZXPS	OR	£KNXT	[OVWTSPKON	 XM	SMPXcTKMJSZ	KN	PJS	cKZ	ZOLQVSNPM	OY	VOZKRKSZ	cU	[JXNaS	]YZSY¢	PJS	eYLJKPSLP	IKTT	LONZQLP	X	RKNXT	KNMWSLPKON	OR	PJS	IOỲf	eM	X	YSMQTP	OR	PJXP	KNMWSLPKONb	PJS	eYLJKPSLP		IKTT	KMMQS	X		£KNXT	gNMWSLPKON	¤SWOYPf	oJKM	YSWOYP	IKTT	ZOLQVSNP	PJS	LONZKPKON	OR	PJS	IOỲ	XNZ	IKTT	YSNZSY	X	ROYVXT	OWKNKON	XM	PO	PJS	IJSPJSY	OY	NOP	PJS	IOỲ	OY	ZSMKaNXPSZ	WOYPKON	KM	LOVWTSPSf	gRb	XM	X	YSMQTP	OR	PJS	eYLJKPSLP¥M	KNMWSLPKONb	KP	KM	ZSPSYVKNSZ	PJXP	PJS	IOỲ	KM	NOP	LOVWTSPS	XNZ	KN	XLLOYZXNLS	IKPJ	PJS	[ONPYXLP	\OLQVSNPMb	PJS	eYLJKPSLP	MJXTT	NOPKRU	PJS	]INSY	XNZ	[ONPYXLPOY	KN	IYKPKNa	OR	PJKM	OWKNKONf	oJKM	NOPKLS	IKTT	KNLTQZS	PJS	£KNXT	gNMWSLPKON	¤SWOYP	ZOLQVSNPKNa	PJS	LONZKPKONM	OR	PJS	IOỲ	XNZ	IKTT	cS	LONMKZSYSZ	X	ROYVXT	NOPKLS	PO	PJS	[ONPYXLPOY	OR	PJSKY	RXKTQYS	PO	RQTRKTT	PJS	PSYVM	XNZ	LONZKPKONM	OR	PJSKY	LONPYXLPf	gR	XM	X	YSMQTP	OR	PJKM	KNMWSLPKONb	KP	KM	ZSPSYVKNSZ	PJXP	PJS	IOỲ	KM	LOVWTSPSb	PJS	[ONPYXLPOY	MJXTT	MQcVKP	PJSKY	£KNXT	�XUVSNP	eWWTKLXPKON	XNZ	[SYPKRKLXPS	ROY	�XUVSNPf	oJS	eYLJKPSLP	IKTT	PJSN	LSYPKRU	XNZ	KMMQS	PJS	RKNXT	[SYPKRKLXPS	ROY	�XUVSNP	MPXPKNa	PJXP	PO	PJS	cSMP	OR	PJS	eYLJKPSLPM	̀NOITSZaSb	KNROYVXPKON	XNZ	cSTKSRb	XNZ	ON	PJS	cXMKM	OR	PJS	eYLJKPSLP¥M	WSYKOZKL	MKPS	wKMKPM	XNZ	KNMWSLPKONMb	PJS	_OỲ	JXM	cSSN	LOVWTSPSZ	KN	XLLOYZXNLS	IKPJ	PJS	PSYVM	XNZ	LONZKPKONM	OR	PJS	[ONPYXLP	\OLQVSNPM	XNZ	PJXP	PJS	SNPKYS	cXTXNLS	ROQNZ	PO	cS	ZQS	PJS	[ONPYXLPOY	XNZ	NOPSZ	KN	PJS	RKNXT	[SYPKRKLXPS	KM	ZQS	
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IJK	LIMINOPQ	RSP	TUVSWXPVXYZ	[WJIO	\PUXW[WVIXP	[]U	LIM̂ PJX	_WOO	V]JZXWX̀XP	I	[̀UXSPU	UPLUPZPJXIXW]J	XSIX	XSP	V]JKWXW]JZ	OWZXPK	WJ	ZPVXW]J	aQbcQd	IZ	LUPVPKPJX	X]	XSP	\]JXUIVX]UYZ	NPWJe	PJXWXOPK	X]	[WJIO	LIM̂ PJX	SIfP	NPPJ	[̀O[WOOPKQ	RSP	[WJIO	\PUXW[WVIXP	[]U	gIM̂ PJX	_WOO	J]X	NP	WZZ̀PK	̀JXWO	IOO	_]Uh	]J	XSP	[WJIO	WJZLPVXW]J	UPL]UX	WZ	V]̂ LOPXPK	]U	V]UUPVXPKQi	jklmklkl	RSP	TUVSWXPVX	_WOO	LPU[]Û	J]	̂]UP	XSIJ	]JP	]JnZWXP	]NZPUfIXW]J	X]	KPXPÛWJP	_SPXSPU	XSP	o]Uh	]U	I	KPZWeJIXPK	L]UXW]J	XSPUP][	SIZ	IXXIWJPK	pWJIO	\]̂ LOPXW]J	WJ	IVV]UKIJVP	_WXS	XSP	\]JXUIVX	q]V̀ P̂JXZQ	RSP	r_JPU	WZ	PJXWXOPK	X]	UPŴǸUZP̂PJX	[U]̂ 	XSP	\]JXUIVX]U	[]U	Î ]̀JXZ	LIWK	X]	XSP	TUVSWXPVX	[]U	IJM	IKKWXW]JIO	]JnZWXP	]NZPUfIXW]JZQi	jklmks	tPWXSPU	[WJIO	LIM̂ PJX	J]U	IJM	UP̂IWJWJe	UPXIWJPK	LPUVPJXIeP	ZSIOO	NPV]̂ P	K̀P	̀JXWO	XSP	\]JXUIVX]U	Z̀N̂ WXZ	X]	XSP	TUVSWXPVX	XSU]̀eS	XSP	\]JZXÙVXW]J	uIJIePU	vbw	IJ	I[[WKIfWX	XSIX	LIMU]OOZx	NWOOZ	[]U	̂IXPUWIOZ	IJK	PỳWL̂ PJXx	IJK	]XSPU	WJKPNXPKJPZZ	V]JJPVXPK	_WXS	XSP	o]Uh	[]U	_SWVS	XSP	r_JPU	]U	XSP	r_JPUYZ	LU]LPUXM	̂WeSX	NP	UPZL]JZWNOP	]U	PJV̀ N̂PUPK	vOPZZ	Î ]̀JXZ	_WXSSPOK	NM	r_JPUw	SIfP	NPPJ	LIWK	]U	]XSPU_WZP	ZIXWZ[WPKx	vdw	I	VPUXW[WVIXP	PfWKPJVWJe	XSIX	WJZ̀UIJVP	UPỳWUPK	NM	XSP	\]JXUIVX	q]V̀ P̂JXZ	X]	UP̂IWJ	WJ	[]UVP	I[XPU	[WJIO	LIM̂ PJX	WZ	V̀UUPJXOM	WJ	P[[PVXx	vzw	I	_UWXXPJ	ZXIXP̂PJX	XSIX	XSP	\]JXUIVX]U	hJ]_Z	][	J]	UPIZ]J	XSIX	XSP	WJZ̀UIJVP	_WOO	J]X	NP	UPJP_INOP	X]	V]fPU	XSP	LPUW]K	UPỳWUPK	NM	XSP	\]JXUIVX	q]V̀ P̂JXZx	v{w	V]JZPJX	][	Z̀UPXMx	W[	IJMx	X]	[WJIO	LIM̂ PJX	v|w	K]V̀ P̂JXIXW]J	][	IJM	ZLPVWIO	_IUUIJXWPZx	Z̀VS	IZ	̂IJ̀[IVX̀UPUZY	_IUUIJXWPZ	]U	ZLPVW[WV	}̀NV]JXUIVX]U	_IUUIJXWPZx	IJK	v~wx	]XSPU	KIXI	PZXINOWZSWJe	LIM̂ PJX	]U	ZIXWZ[IVXW]J	][	]NOWeIXW]JZx	Z̀VS	IZ	UPVPWLXZ	IJK	UPOPIZPZ	IJK	_IWfPUZ	][	OWPJZx	VOIŴZx	ZPV̀UWXM	WJXPUPZXZx	]U	PJV̀ N̂UIJVPZ	IUWZWJe	]̀X	][	XSP	\]JXUIVXx	WJVÒKWJe	ǸX	J]X	OŴWXPK	X]�		T�T	��c~nbaa{x	\]JXUIVX]UYZ	T[[WKIfWX	][	gIM̂ PJX	][	qPNXZ	IJK	\OIŴZ�	T�T	��c~Tnbaa{x	\]JXUIVX]UYZ	T[[WKIfWX	][	�POPIZP	][	�WPJZ�	T�T	��c�nbaa{x	\]JZPJX	][	}̀UPXM	X]	pWJIO	gIM̂ PJX�	T�T	q]V̀ P̂JX	�ac{ndcddx	�JV]JKWXW]JIO	oIWfPU	IJK	�POPIZP	]J	pWJIO	gIM̂ PJX�	T�T	q]V̀ P̂JX	�ac�ndcddx	}_]UJ	\]JZXÙVXW]J	}XIXP̂PJX�	IJK	IKKWXW]JIO	OWPJ	_IWfPUZ	IJK	UPOPIZPZ	[U]̂ 	XSP	\]JXUIVX]U	IJK	IOO	Z̀NV]JXUIVX]UZ	IJK	̂IXPUWIOZ	Z̀LLOWPUZ	IZ	UPỳPZXPK	NM	r_JPUQ	�[	I	}̀NV]JXUIVX]U	UP[̀ZPZ	X]	[̀UJWZS	I	UPOPIZP	]U	_IWfPU	UPỳWUPK	NM	XSP	r_JPUx	XSP	\]JXUIVX]U	̂IM	[̀UJWZS	I	N]JK	ZIXWZ[IVX]UM	X]	XSP	r_JPU	X]	WJKP̂JW[M	XSP	r_JPU	IeIWJZX	Z̀VS	OWPJx	VOIŴx	ZPV̀UWXM	WJXPUPZXx	]U	PJV̀ N̂UIJVPQ	�[	I	OWPJx	VOIŴx	ZPV̀UWXM	WJXPUPZXx	]U	PJV̀ N̂UIJVP	UP̂IWJZ	̀JZIXWZ[WPK	I[XPU	LIM̂ PJXZ	IUP	̂IKPx	XSP	\]JXUIVX]U	ZSIOO	UP[̀JK	X]	XSP	r_JPU	IOO	̂]JPM	XSIX	XSP	r_JPU	̂IM	NP	V]̂ LPOOPK	X]	LIM	WJ	KWZVSIUeWJe	XSP	OWPJx	VOIŴx	ZPV̀UWXM	WJXPUPZXx	]U	PJV̀ N̂UIJVPx	WJVÒKWJe	IOO	V]ZXZ	IJK	UPIZ]JINOP	IXX]UJPMZY	[PPZQi	jklmk�	�[x	I[XPU	}̀NZXIJXWIO	\]̂LOPXW]J	][	XSP	o]Uhx	[WJIO	V]̂LOPXW]J	XSPUP][	WZ	̂IXPUWIOOM	KPOIMPK	XSU]̀eS	J]	[ÌOX	][	XSP	\]JXUIVX]U	]U	NM	WZZ̀IJVP	][	\SIJeP	rUKPUZ	I[[PVXWJe	[WJIO	V]̂LOPXW]Jx	IJK	XSP	\]JZXÙVXW]J	uIJIePU	IJK	TUVSWXPVX	Z]	V]J[WÛx	XSP	r_JPU	ZSIOOx	̀L]J	ILLOWVIXW]J	NM	XSP	\]JXUIVX]U	IJK	VPUXW[WVIXW]J	NM	XSP	\]JZXÙVXW]J	uIJIePU	IJK	TUVSWXPVXx	IJK	_WXS]̀X	XPÛWJIXWJe	XSP	\]JXUIVXx	̂IhP	LIM̂PJX	][	XSP	NIOIJVP	K̀P	[]U	XSIX	L]UXW]J	][	XSP	o]Uh	[̀OOM	V]̂LOPXPKx	V]UUPVXPKx	IJK	IVVPLXPKQ	�[	XSP	UP̂IWJWJe	NIOIJVP	[]U	o]Uh	J]X	[̀OOM	V]̂LOPXPK	]U	V]UUPVXPK	WZ	OPZZ	XSIJ	UPXIWJIeP	ZXWL̀OIXPK	WJ	XSP	\]JXUIVX	q]V̀ P̂JXZx	IJK	W[	N]JKZ	SIfP	NPPJ	[̀UJWZSPKx	XSP	_UWXXPJ	V]JZPJX	][	XSP	Z̀UPXM	X]	LIM̂PJX	][	XSP	NIOIJVP	K̀P	[]U	XSIX	L]UXW]J	][	XSP	o]Uh	[̀OOM	V]̂LOPXPK	IJK	IVVPLXPK	ZSIOO	NP	Z̀N̂ WXXPK	NM	XSP	\]JXUIVX]U	X]	XSP	TUVSWXPVX	XSU]̀eS	XSP	\]JZXÙVXW]J	uIJIePU	LUW]U	X]	VPUXW[WVIXW]J	][	Z̀VS	LIM̂PJXQ	}̀VS	LIM̂PJX	ZSIOO	NP	̂IKP	̀JKPU	XPÛZ	IJK	V]JKWXW]JZ	e]fPUJWJe	[WJIO	LIM̂PJXx	P�VPLX	XSIX	WX	ZSIOO	J]X	V]JZXWX̀XP	I	_IWfPU	][	\OIŴZQi	jklmk�	RSP	̂IhWJe	][	[WJIO	LIM̂ PJX	ZSIOO	V]JZXWX̀XP	I	_IWfPU	][	\OIŴZ	NM	XSP	r_JPU	P�VPLX	XS]ZP	IUWZWJe	[U]̂kl OWPJZx	\OIŴZx	ZPV̀UWXM	WJXPUPZXZx	]U	PJV̀ N̂UIJVPZ	IUWZWJe	]̀X	][	XSP	\]JXUIVX	IJK	̀JZPXXOPK�ks [IWÒUP	][	XSP	o]Uh	X]	V]̂ LOM	_WXS	XSP	UPỳWUP̂PJXZ	][	XSP	\]JXUIVX	q]V̀ P̂JXZ�k� XPÛZ	][	ZLPVWIO	_IUUIJXWPZ	UPỳWUPK	NM	XSP	\]JXUIVX	q]V̀ P̂JXZ�	]Uk� ÌKWXZ	LPU[]ÛPK	NM	XSP	r_JPUx	W[	LPÛWXXPK	NM	XSP	\]JXUIVX	q]V̀ P̂JXZx	I[XPU	[WJIO	LIM̂ PJXQi	jklmk�	TVVPLXIJVP	][	[WJIO	LIM̂ PJX	NM	XSP	\]JXUIVX]Ux	I	}̀NV]JXUIVX]Ux	]U	I	Z̀LLOWPUx	ZSIOO	V]JZXWX̀XP	I	_IWfPU	][	VOIŴZ	NM	XSIX	LIMPP	P�VPLX	XS]ZP	LUPfW]̀ZOM	̂IKP	WJ	_UWXWJe	IJK	WKPJXW[WPK	NM	XSIX	LIMPP	IZ	̀JZPXXOPK	IX	XSP	XŴP	][	[WJIO	TLLOWVIXW]J	[]U	gIM̂ PJXQi	jklmk�	�[	XSP	\]JXUIVX]U	WZ	UPZL]JZWNOP	[]U	KPOIMZ	WJ	XSP	[WJIO	V]̂ LOPXW]J	IJK	VO]ZP]̀X	NPM]JK	XSP	V]JXUIVX	ZLPVW[WPK	XŴPx	XSP	r_JPU	WZ	PJXWXOPK	X]	UPŴǸUZP̂PJX	[U]̂ 	XSP	\]JXUIVX]U	[]U	Î ]̀JXZ	LIWK	NM	XSP	r_JPU		X]	Z̀NZPỳPJXOM	P�XPJK	XSP	�OPVXU]JWV	}̀N̂ WXXIO	}MZXP̂	v}̀N̂ WXXIO	��VSIJePwQi		jklmk�	�J	XSP	PfPJX	XSP	\]JXUIVX]U	K]PZ	J]X	IVSWPfP	[WJIO	V]̂ LOPXW]J	_WXSWJ	XSWUXM	vzcw	KIMZ	I[XPU	XSP	KIXP	][
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IJKILMNLOMP	QRSTPULORNV	MPPRWONX	YRZ	MN[	MTTZR\U]	ÛLUNIORNI	RY	L_U	QRNLZMQL	LOSUV	̀RNLZMQLRZ	I_MPP	NRL	KU	UNLOLPU]	LRMN[	YJZL_UZ	TM[SUNL	MN]	̀RNLZMQLRZ	_UZUK[	MXZUUI	L_ML	IJQ_	YMOPJZU	LR	QRSTPULU	L_U	WRZa	WOL_ON	L_U	LOSU	IUL	YRZL_MKR\U	I_MPP	QRNILOLJLU	M	WMO\UZ	RY	MPP	QPMOSI	K[	L_U	̀RNLZMQLRZ	LR	MN[	SRNU[	L_ML	SM[	KU	]JUb	c_OI	TZR\OIORN	I_MPP	NRL	RTUZMLU	MI	M	WMO\UZ	K[	L_U	dWNUZ	RY	MN[	QPMOSI	RZ	ZUSU]OUI	RY	MN[	NMLJZU	MXMONIL	L_U	̀RNLZMQLRZ	MZOIONX	RJL	RY	L_U	R̀NLZMQLbefghijk	lm			nfogkighop	oq	nkfropr	eps	nfonkfgtu	lmvl	rwxyz{	n|y}w~z����	w��	n|��|w��c_U	̀RNLZMQLRZ	I_MPP	KU	ZUITRNIOKPU	YRZ	ONOLOMLONXV	SMONLMONONXV	MN]	IJTUZ\OIONX	MPP	IMYUL[	TZUQMJLORNI	MN]	TZRXZMSI	ON	QRNNUQLORN	WOL_	L_U	TUZYRZSMNQU	RY	L_U	̀RNLZMQLb	c_U	̀RNLZMQLRZ	I_MPP	IJKSOL	L_U	̀RNLZMQLRZ�I	IMYUL[	TZRXZMS	LR	L_U	R̀NILZJQLORN	�MNMXUZ	YRZ	ZU\OUW	MN]	QRRZ]ONMLORN	WOL_	L_U	IMYUL[	TZRXZMSI	RY	RL_UZ	̀RNLZMQLRZIb	c_U	̀RNLZMQLRZ	I_MPP	KU	ZUITRNIOKPU	YRZ	SMONLMONONX	IMYUL[	]MLM	I_UULI	ML	L_U	IOLUbc_U	̀RNILZJQLORN	�MNMXUZ�I	ZUITRNIOKOPOLOUI	YRZ	ZU\OUW	MN]	QRRZ]ONMLORN	RY	IMYUL[	TZRXZMSI	I_MPP	NRL	ÛLUN]	LR	]OZUQL	QRNLZRP	R\UZ	RZ	Q_MZXU	RY	L_U	MQLI	RZ	RSOIIORNI	RY	L_U	̀RNLZMQLRZIV	�JKQRNLZMQLRZIV	MXUNLI	RZ	USTPR[UUI	RY	L_U	R̀NLZMQLRZI	RZ	�JKQRNLZMQLRZIV	RZ	MN[	RL_UZ	TUZIRNI	TUZYRZSONX	TRZLORNI	RY	L_U	�RZa	MN]	NRL	]OZUQLP[	USTPR[U]	K[	L_U	R̀NILZJQLORN	�MNMXUZbu	lmv�	rwxyz{	�x	ny|����	w��	n|��y|z{u	lmv�vl	c_U	̀RNLZMQLRZ	I_MPP	LMaU	ZUMIRNMKPU	TZUQMJLORNI	YRZ	IMYUL[	RYV	MN]	I_MPP	TZR\O]U	ZUMIRNMKPU	TZRLUQLORN	LR	TZU\UNL	]MSMXUV	ON�JZ[V	RZ	PRII	LRvl USTPR[UUI	RN	L_U	�RZa	MN]	RL_UZ	TUZIRNI	W_R	SM[	KU	MYYUQLU]	L_UZUK[�v� L_U	�RZa	MN]	SMLUZOMPI	MN]	U�JOTSUNL	LR	KU	ONQRZTRZMLU]	L_UZUONV	W_UL_UZ	ON	ILRZMXU	RN	RZ	RYY	L_U	IOLUV	JN]UZ	QMZUV	QJILR][V	RZ	QRNLZRP	RY	L_U	̀RNLZMQLRZV	M	�JKQRNLZMQLRZV	RZ	M	�JK�IJKQRNLZMQLRZ�v� RL_UZ	TZRTUZL[	ML	L_U	IOLU	RZ	M]�MQUNL	L_UZULRV	IJQ_	MI	LZUUIV	I_ZJKIV	PMWNIV	WMPaIV	TM\USUNLIV	ZRM]WM[IV	ILZJQLJZUIV	MN]	JLOPOLOUI	NRL	]UIOXNMLU]	YRZ	ZUSR\MPV	ZUPRQMLORNV	RZ	ZUTPMQUSUNL	ON	L_U	QRJZIU	RY	QRNILZJQLORN�	MN]v� QRNILZJQLORN	RZ	RTUZMLORNI	K[	L_U	dWNUZV	�UTMZMLU	̀RNLZMQLRZIV	RZ	RL_UZ	̀RNLZMQLRZIbu	lmv�v�	c_U	̀RNLZMQLRZ	I_MPP	QRSTP[	WOL_V	MN]	XO\U	NRLOQUI	ZU�JOZU]	K[	MTTPOQMKPU	PMWIV	ILMLJLUIV	RZ]ONMNQUIV	QR]UIV	ZJPUI	MN]	ZUXJPMLORNIV	MN]	PMWYJP	RZ]UZI	RY	TJKPOQ	MJL_RZOLOUIV	KUMZONX	RN	IMYUL[	RY	TUZIRNI	RZ	TZRTUZL[	RZ	L_UOZ	TZRLUQLORN	YZRS	]MSMXUV	ON�JZ[V	RZ	PRIIbu	lmv�v�	c_U	̀RNLZMQLRZ	I_MPP	OSTPUSUNLV	UZUQLV	MN]	SMONLMONV	MI	ZU�JOZU]	K[	ÛOILONX	QRN]OLORNI	MN]	TUZYRZSMNQU	RY	L_U	̀RNLZMQLV	ZUMIRNMKPU	IMYUXJMZ]I	YRZ	IMYUL[	MN]	TZRLUQLORNV	ONQPJ]ONX	TRILONX	]MNXUZ	IOXNI	MN]	RL_UZ	WMZNONXI	MXMONIL	_M�MZ]I�	TZRSJPXMLONX	IMYUL[	ZUXJPMLORNI�	MN]	NRLOY[ONX	L_U	RWNUZI	MN]	JIUZI	RY	M]�MQUNL	IOLUI	MN]	JLOPOLOUI	RY	L_U	IMYUXJMZ]Ibu	lmv�v�	�_UN	JIU	RZ	ILRZMXU	RY	ÛTPRIO\UI	RZ	RL_UZ	_M�MZ]RJI	SMLUZOMPI	RZ	U�JOTSUNL	RZ	JNJIJMP	SUL_R]I	MZU	NUQUIIMZ[	YRZ	ÛUQJLORN	RY	L_U	�RZaV	L_U	̀RNLZMQLRZ	I_MPP	ÛUZQOIU	JLSRIL	QMZU	MN]	QMZZ[	RN	IJQ_	MQLO\OLOUI	JN]UZ	IJTUZ\OIORN	RY	TZRTUZP[	�JMPOYOU]	TUZIRNNUPbu	lmv�v�	c_U	̀RNLZMQLRZ	I_MPP	TZRSTLP[	ZUSU][	]MSMXU	MN]	PRII	�RL_UZ	L_MN	]MSMXU	RZ	PRII	ONIJZU]	JN]UZ	TZRTUZL[	ONIJZMNQU	ZU�JOZU]	K[	L_U	̀RNLZMQL	�RQJSUNLI�	LR	TZRTUZL[	ZUYUZZU]	LR	ON	�UQLORNI	��b�b�b�V	��b�b�b�	MN]	��b�b�b�	QMJIU]	ON	W_RPU	RZ	ON	TMZL	K[	L_U	̀RNLZMQLRZV	M	�JKQRNLZMQLRZV	M	�JK�IJKQRNLZMQLRZV	RZ	MN[RNU	]OZUQLP[	RZ	ON]OZUQLP[	USTPR[U]	K[	MN[	RY	L_USV	RZ	K[	MN[RNU	YRZ	W_RIU	MQLI	L_U[	SM[	KU	POMKPU	MN]	YRZ	W_OQ_	L_U	̀RNLZMQLRZ	OI	ZUITRNIOKPU	JN]UZ	�UQLORNI	��b�b�b�V	��b�b�b�	MN]	��b�b�b�b	c_U	̀RNLZMQLRZ	SM[	SMaU	M	̀PMOS	YRZ	L_U	QRIL	LR	ZUSU][	L_U	]MSMXU	RZ	PRII	LR	L_U	ÛLUNL	IJQ_	]MSMXU	RZ	PRII	OI	MLLZOKJLMKPU	LR	MQLI	RZ	RSOIIORNI	RY	L_U	dWNUZV	̀RNILZJQLORN	�MNMXUZ	RZ	�ZQ_OLUQL	RZ	MN[RNU	]OZUQLP[	RZ	ON]OZUQLP[	USTPR[U]	K[	MN[	RY	L_USV	RZ	K[	MN[RNU	YRZ	W_RIU	MQLI	MN[	RY	L_US	SM[	KU	POMKPUV	MN]	NRL	MLLZOKJLMKPU	LR	L_U	YMJPL	RZ	NUXPOXUNQU	RY	L_U	̀RNLZMQLRZb	c_U	YRZUXRONX	RKPOXMLORNI	RY	L_U	̀RNLZMQLRZ	MZU	ON	M]]OLORN	LR	L_U	̀RNLZMQLRZ�I	RKPOXMLORNI	JN]UZ	�UQLORN	�b��bu	lmv�v�	c_U	̀RNLZMQLRZ	I_MPP	]UIOXNMLU	M	ZUITRNIOKPU	SUSKUZ	RY	L_U	̀RNLZMQLRZ�I	RZXMNO�MLORN	ML	L_U	IOLU	W_RIU	]JL[	I_MPP	KU	L_U	TZU\UNLORN	RY	MQQO]UNLIb	c_OI	TUZIRN	I_MPP	KU	L_U	̀RNLZMQLRZ�I	IJTUZONLUN]UNL	JNPUII	RL_UZWOIU	]UIOXNMLU]	K[	L_U	̀RNLZMQLRZ	ON	WZOLONX	LR	L_U	dWNUZV	̀RNILZJQLORN	�MNMXUZ	MN]	�ZQ_OLUQLb
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I	JKLMLN	OPQ	RSTUVWXUSV	YPWZZ	TSU	[QV\]U	WT̂	[WVU	S_	UPQ	XSTYUV̀XU]ST	SV	Y]UQ	US	aQ	ZSWbQb	YS	WY	US	XẀYQ	bW\WcQ	SV	XVQWUQ	WT	̀TYW_Q	XSTb]U]STdI	JKLMLe	fghijk	lj	mnonpq	rl	sqjtlg	lj	sjluqjrkv_	Q]UPQV	[WVÛ	Ỳ__QVY	]TẁV̂	SV	bW\WcQ	US	[QVYST	SV	[VS[QVÛ	aQXẀYQ	S_	WT	WXU	SV	S\]YY]ST	S_	UPQ	SUPQV	[WVÛx	SV	S_	SUPQVY	_SV	yPSYQ	WXUY	ỲXP	[WVÛ	]Y	ZQcWZẐ	VQY[STY]aZQx	yV]UUQT	TSU]XQ	S_	UPQ	]TẁV̂	SV	bW\WcQx	yPQUPQV	SV	TSU	]TỲVQbx	YPWZZ	aQ	c]zQT	US	UPQ	SUPQV	[WVÛ	y]UP]T	W	VQWYSTWaZQ	U]\Q	TSU	Q{XQQb]Tc	|}	bŴY	W_UQV	b]YXSzQV̂d	OPQ	TSU]XQ	YPWZZ	[VSz]bQ	Ỳ__]X]QTU	bQUW]Z	US	QTWaZQ	UPQ	SUPQV	[WVÛ	US	]TzQYU]cWUQ	UPQ	\WUUQVdI	JKL~	�n�nj�lit	�nrqj�n�tI	JKL~LJ	OPQ	RSTUVWXUSV	]Y	VQY[STY]aZQ	_SV	XS\[Z]WTXQ	y]UP	WT̂	VQ�̀]VQ\QTUY	]TXZ̀bQb	]T	UPQ	RSTUVWXU	�SX̀\QTUY	VQcWVb]Tc	PW�WVbS̀Y	\WUQV]WZY	SV	ỲaYUWTXQYd	v_	UPQ	RSTUVWXUSV	QTXS̀TUQVY	W	PW�WVbS̀Y	\WUQV]WZ	SV	ỲaYUWTXQ	TSU	WbbVQYYQb	]T	UPQ	RSTUVWXU	�SX̀\QTUY	WTb	]_	VQWYSTWaZQ	[VQXẀU]STY	y]ZZ	aQ	]TWbQ�̀WUQ	US	[VQzQTU	_SVQYQQWaZQ	aSb]Ẑ	]TẁV̂	SV	bQWUP	US	[QVYSTY	VQỲZU]Tc	_VS\	W	\WUQV]WZ	SV	ỲaYUWTXQx	]TXZ̀b]Tc	àU	TSU	Z]\]UQb	US	WYaQYUSY	SV	[SẐXPZSV]TWUQb	a][PQT̂Z	��R��x	QTXS̀TUQVQb	ST	UPQ	Y]UQ	â	UPQ	RSTUVWXUSVx	UPQ	RSTUVWXUSV	YPWZZx	̀[ST	VQXScT]�]Tc	UPQ	XSTb]U]STx	]\\Qb]WUQẐ	YUS[	�SV�	]T	UPQ	W__QXUQb	WVQW	WTb	TSU]_̂	UPQ	�yTQVx	RSTYUV̀XU]ST	�WTWcQV	WTb	�VXP]UQXU	S_	UPQ	XSTb]U]STdI	JKL~LM	�[ST	VQXQ][U	S_	UPQ	RSTUVWXUSV�Y	yV]UUQT	TSU]XQx	UPQ	�yTQV	YPWZZ	SaUW]T	UPQ	YQVz]XQY	S_	W	Z]XQTYQb	ZWaSVWUSV̂	US	zQV]_̂	UPQ	[VQYQTXQ	SV	WaYQTXQ	S_	UPQ	\WUQV]WZ	SV	ỲaYUWTXQ	VQ[SVUQb	â	UPQ	RSTUVWXUSV	WTbx	]T	UPQ	QzQTU	ỲXP	\WUQV]WZ	SV	ỲaYUWTXQ	]Y	_S̀Tb	US	aQ	[VQYQTUx	US	XẀYQ	]U	US	aQ	VQTbQVQb	PWV\ZQYYd	�TZQYY	SUPQVy]YQ	VQ�̀]VQb	â	UPQ	RSTUVWXU	�SX̀\QTUYx	UPQ	�yTQV	YPWZZ	_̀VT]YP	]T	yV]U]Tc	US	UPQ	RSTUVWXUSVx	RSTYUV̀XU]ST	�WTWcQV	WTb	�VXP]UQXU	UPQ	TW\QY	WTb	�̀WZ]_]XWU]STY	S_	[QVYSTY	SV	QTU]U]QY	yPS	WVQ	US	[QV_SV\	UQYUY	zQV]_̂]Tc	UPQ	[VQYQTXQ	SV	WaYQTXQ	S_	UPQ	\WUQV]WZ	SV	ỲaYUWTXQ	SV	yPS	WVQ	US	[QV_SV\	UPQ	UWY�	S_	VQ\SzWZ	SV	YW_Q	XSTUW]T\QTU	S_	UPQ	\WUQV]WZ	SV	ỲaYUWTXQd	OPQ	RSTUVWXUSVx	UPQ	RSTYUV̀XU]ST	�WTWcQV	WTb	UPQ	�VXP]UQXU	y]ZZ	[VS\[UẐ	VQ[Ẑ	US	UPQ	�yTQV	]T	yV]U]Tc	YUWU]Tc	yPQUPQV	SV	TSU	WT̂	S_	UPQ\	PWY	VQWYSTWaZQ	SawQXU]ST	US	UPQ	[QVYSTY	SV	QTU]U]QY	[VS[SYQb	â	UPQ	�yTQVd	v_	UPQ	RSTUVWXUSVx	RSTYUV̀XU]ST	�WTWcQV	SV	�VXP]UQXU	PWY	WT	SawQXU]ST	US	W	[QVYST	SV	QTU]Û	[VS[SYQb	â	UPQ	�yTQVx	UPQ	�yTQV	YPWZZ	[VS[SYQ	WTSUPQV	US	yPS\	UPQ	RSTUVWXUSVx	UPQ	RSTYUV̀XU]ST	�WTWcQV	WTb	UPQ	�VXP]UQXU	PWzQ	TS	VQWYSTWaZQ	SawQXU]STd	�PQT	UPQ	\WUQV]WZ	SV	ỲaYUWTXQ	PWY	aQQT	VQTbQVQb	PWV\ZQYYx	�SV�	]T	UPQ	W__QXUQb	WVQW	YPWZZ	VQỲ\Q	̀[ST	yV]UUQT	WcVQQ\QTU	S_	UPQ	�yTQV	WTb	RSTUVWXUSVd	�̂	RPWTcQ	�VbQVx	UPQ	RSTUVWXU	O]\Q	YPWZZ	aQ	Q{UQTbQb	W[[VS[V]WUQẐx	WTb	UPQ	RSTUVWXU	�̀\	YPWZZ	aQ	]TXVQWYQb	â	UPQ	W\S̀TU	S_	UPQ	RSTUVWXUSV�Y	VQWYSTWaZQ	Wbb]U]STWZ	XSYUY	S_	YP̀UbSyTx	bQZŴx	WTb	YUWVU�̀[dI	JKL~L~	OS	UPQ	_̀ZZQYU	Q{UQTU	[QV\]UUQb	â	ZWyx	UPQ	�yTQV	YPWZZ	]TbQ\T]_̂	WTb	PSZb	PWV\ZQYY	UPQ	RSTUVWXUSVx	�̀aXSTUVWXUSVYx	RSTYUV̀XU]ST	�WTWcQVx	�VXP]UQXUx	UPQ]V	XSTỲZUWTUYx	WTb	WcQTUY	WTb	Q\[ZŜQQY	S_	WT̂	S_	UPQ\	_VS\	WTb	WcW]TYU	XZW]\Yx	bW\WcQYx	ZSYYQYx	WTb	Q{[QTYQYx	]TXZ̀b]Tc	àU	TSU	Z]\]UQb	US	WUUSVTQ̂Y�	_QQYx	WV]Y]Tc	S̀U	S_	SV	VQỲZU]Tc	_VS\	[QV_SV\WTXQ	S_	UPQ	�SV�	]T	UPQ	W__QXUQb	WVQW	]_	]T	_WXU	UPQ	\WUQV]WZ	SV	ỲaYUWTXQ	[VQYQTUY	UPQ	V]Y�	S_	aSb]Ẑ	]TẁV̂	SV	bQWUP	WY	bQYXV]aQb	]T	�QXU]ST	}�d�d}	WTb	PWY	TSU	aQQT	VQTbQVQb	PWV\ZQYYx	[VSz]bQb	UPWU	ỲXP	XZW]\x	bW\WcQx	ZSYYx	SV	Q{[QTYQ	]Y	WUUV]àUWaZQ	US	aSb]Ẑ	]TẁV̂x	Y]X�TQYYx	b]YQWYQ	SV	bQWUPx	SV	US	]TẁV̂	US	SV	bQYUV̀XU]ST	S_	UWTc]aZQ	[VS[QVÛ	�SUPQV	UPWT	UPQ	�SV�	]UYQZ_�x	Q{XQ[U	US	UPQ	Q{UQTU	UPWU	ỲXP	bW\WcQx	ZSYYx	SV	Q{[QTYQ	]Y	b̀Q	US	UPQ	_ẀZU	SV	TQcZ]cQTXQ	S_	UPQ	[WVÛ	YQQ�]Tc	]TbQ\T]ÛdI	JKL~L�	OPQ	�yTQV	YPWZZ	TSU	aQ	VQY[STY]aZQ	̀TbQV	UP]Y	�QXU]ST	}�d�	_SV	PW�WVbS̀Y	\WUQV]WZY	SV	ỲaYUWTXQY	UPQ	RSTUVWXUSV	aV]TcY	US	UPQ	Y]UQ	̀TZQYY	ỲXP	\WUQV]WZY	SV	ỲaYUWTXQY	WVQ	VQ�̀]VQb	â	UPQ	RSTUVWXU	�SX̀\QTUYd	OPQ	�yTQV	YPWZZ	aQ	VQY[STY]aZQ	_SV	PW�WVbS̀Y	\WUQV]WZY	SV	ỲaYUWTXQY	VQ�̀]VQb	â	UPQ	RSTUVWXU	�SX̀\QTUYx	Q{XQ[U	US	UPQ	Q{UQTU	S_	UPQ	RSTUVWXUSV�Y	_ẀZU	SV	TQcZ]cQTXQ	]T	UPQ	̀YQ	WTb	PWTbZ]Tc	S_	ỲXP	\WUQV]WZY	SV	ỲaYUWTXQYdI	JKL~L�	OPQ	RSTUVWXUSV	YPWZZ	VQ]\àVYQ	UPQ	�yTQV	_SV	UPQ	XSYU	WTb	Q{[QTYQ	UPQ	�yTQV	]TX̀VY	�}�	_SV	VQ\Qb]WU]ST	S_	PW�WVbS̀Y	\WUQV]WZY	SV	ỲaYUWTXQY	UPQ	RSTUVWXUSV	aV]TcY	US	UPQ	Y]UQ	WTb	TQcZ]cQTUẐ	PWTbZQYx	SV	�|�	yPQVQ	UPQ	RSTUVWXUSV	_W]ZY	US	[QV_SV\	]UY	SaZ]cWU]STY	̀TbQV	�QXU]ST	}�d�d}x	Q{XQ[U	US	UPQ	Q{UQTU	UPWU	UPQ	XSYU	WTb	Q{[QTYQ	WVQ	b̀Q	US	UPQ	�yTQV�Y	_ẀZU	SV	TQcZ]cQTXQdI	JKL~L�	v_x	y]UPS̀U	TQcZ]cQTXQ	ST	UPQ	[WVU	S_	UPQ	RSTUVWXUSVx	UPQ	RSTUVWXUSV	]Y	PQZb	Z]WaZQ	â	W	cSzQVT\QTU	WcQTX̂	_SV	UPQ	XSYU	S_	VQ\Qb]WU]ST	S_	W	PW�WVbS̀Y	\WUQV]WZ	SV	ỲaYUWTXQ	YSZQẐ	â	VQWYST	S_	[QV_SV\]Tc	�SV�	WY	VQ�̀]VQb	â	UPQ	RSTUVWXU	�SX̀\QTUYx	UPQ	�yTQV	YPWZZ	VQ]\àVYQ	UPQ	RSTUVWXUSV	_SV	WZZ	XSYU	WTb	Q{[QTYQ	UPQVQâ	]TX̀VVQbd
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I	JKLM	NOPQRPSTUPVWX	YX	Z[Z\]ZX̂_	Ỳ̀ẐabX]	cỲZa_	d̀	eZ\cdXc	d\	e\deZ\a_f	agZ	hdXa\Ŷad\	cgYii	Ŷaf	Ya	agZ	hdXa\Ŷad\jc	kbĉ\ZabdXf	ad	e\ZlZXa	ag\ZYaZXZk	kY[Y]Zf	bXmn\_f	d\	idcco	pkkbabdXYi	̂d[eZXcYabdX	d\	ZqaZXcbdX	d̀	ab[Z	̂iYb[Zk	r_	agZ	hdXa\Ŷad\	dX	Ŷ d̂nXa	d̀	YX	Z[Z\]ZX̂_	cgYii	rZ	kZaZ\[bXZk	Yc	e\dlbkZk	bX	p\ab̂iZ	st	YXk	p\ab̂iZ	uovwxyz{N	JJ			y|}~wv|zN	v|�	��|�}I	JJLJ	z�S�Q�T��Q�V	ySV�Q�STP	�S�	��S�VI	JJLJLJ	�gZ	hdXa\Ŷad\	cgYii	en\̂gYcZ	YXk	[YbXaYbX	bXcn\YX̂Z	d̀	agZ	a_eZc	YXk	ib[bac	d̀	ibYrbiba_f	̂dXaYbXbX]	agZ	ZXkd\cZ[ZXacf	YXk	cnrmẐa	ad	agZ	aZ\[c	YXk	̂dXkbabdXcf	Yc	kZĉ\brZk	bX	agZ	p]\ZZ[ZXa	d\	ZicZ�gZ\Z	bX	agZ	hdXa\Ŷa	�d̂n[ZXaco	�gZ	hdXa\Ŷad\	cgYii	en\̂gYcZ	YXk	[YbXaYbX	agZ	\Z�nb\Zk	bXcn\YX̂Z	̀\d[	YX	bXcn\YX̂Z	̂d[eYX_	d\	bXcn\YX̂Z	̂d[eYXbZc	iY�̀nii_	Ynagd\b�Zk	ad	bccnZ	bXcn\YX̂Z	bX	agZ	mn\bckb̂abdX	�gZ\Z	agZ	�\dmẐa	bc	id̂YaZko	�gZ	��XZ\f	hdXca\n̂abdX	�YXY]Z\	YXk	hdXca\n̂abdX	�YXY]Z\jc	̂dXcniaYXacf	YXk	agZ	p\̂gbaẐa	YXk	p\̂gbaẐajc	̂dXcniaYXacf	cgYii	rZ	XY[Zk	Yc	YkkbabdXYi	bXcn\Zkc	nXkZ\	agZ	hdXa\Ŷad\jc	̂d[[Z\̂bYi	]ZXZ\Yi	ibYrbiba_	edib̂_	d\	Yc	dagZ\�bcZ	kZĉ\brZk	bX	agZ	hdXa\Ŷa	�d̂n[ZXaco	�gZ	edib̂_	̂Z\ab̀b̂YaZ	[nca	bX̂inkZ	agZ	e\dmẐa	XY[ZoI	JJLJL�	�gZ	hdXa\Ŷad\	cgYii	e\dlbkZ	cn\Za_	rdXkc	d̀	agZ	a_eZcf	̀d\	cn̂g	eZXYi	cn[cf	YXk	cnrmẐa	ad	cn̂g	aZ\[c	YXk	d̂XkbabdXc	Yc	\Z�nb\Zk	r_	agZ	hdXa\Ŷa	�d̂n[ZXaco	�gZ	hdXa\Ŷad\	cgYii	en\̂gYcZ	YXk	[YbXaYbX	agZ	\Z�nb\Zk	rdXkc	\̀d[	Y	̂d[eYX_	d\	̂d[eYXbZc	iY�̀nii_	Ynagd\b�Zk	ad	bccnZ	cn\Za_	rdXkc	bX	agZ	mn\bckb̂abdX	�gZ\Z	agZ	�\dmẐa	bc	id̂YaZkoI	JJLJL�	�edX	agZ	\Z�nZca	d̀	YX_	eZ\cdX	d\	ZXaba_	YeeZY\bX]	ad	rZ	Y	edaZXabYi	rZXZ̀b̂bY\_	d̀	rdXkc	̂dlZ\bX]	eY_[ZXa	d̀	drib]YabdXc	Y\bcbX]	nXkZ\	agZ	hdXa\Ŷaf	agZ	hdXa\Ŷad\	cgYii	e\d[eai_	̀n\Xbcg	Y	̂de_	d̀	agZ	rdXkc	d\	cgYii	Ynagd\b�Z	Y	d̂e_	ad	rZ	̀n\XbcgZkoI	JJLJLM	|��UTP	��	z�STP����U�S	�Q	N��UQ��U�S	��	z�S�Q�T��Q�V	wP��UQP�	ySV�Q�STPL	�bagbX	ag\ZZ	���	rncbXZcc	kY_c	d̀	agZ	kYaZ	agZ	hdXa\Ŷad\	rẐd[Zc	Y�Y\Z	d̀	YX	b[eZXkbX]	d\	ŶanYi	̂YX̂ZiiYabdX	d\	Zqeb\YabdX	d̀	YX_	bXcn\YX̂Z	\Z�nb\Zk	r_	agZ	hdXa\Ŷa	�d̂n[ZXacf	agZ	hdXa\Ŷad\	cgYii	e\dlbkZ	Xdab̂Z	kb\Ẑai_	ad	agZ	��XZ\f	YXk	cZeY\YaZi_	ad	agZ	hdXca\n̂abdX	�YXY]Z\f	d̀	cn̂g	b[eZXkbX]	d\	ŶanYi	̂YX̂ZiiYabdX	d\	Zqeb\YabdXo	�edX	\ẐZbea	d̀	Xdab̂Z	̀\d[	agZ	hdXa\Ŷad\f	agZ	��XZ\	cgYiif	nXiZcc	agZ	iYecZ	bX	̂dlZ\Y]Z	Y\bcZc	̀\d[	YX	Ŷa	d\	d[bccbdX	d̀	agZ	��XZ\f	gYlZ	agZ	\b]ga	ad	cade	agZ	�d\�	nXabi	agZ	iYecZ	bX	̂dlZ\Y]Z	gYc	rZZX	̂n\Zk	r_	agZ	e\d̂n\Z[ZXa	d̀	\ZeiŶZ[ZXa	̂dlZ\Y]Z	r_	agZ	hdXa\Ŷad\o	�gZ	̀n\XbcgbX]	d̀	Xdab̂Z	r_	agZ	hdXa\Ŷad\	cgYii	Xda	\ZibZlZ	agZ	hdXa\Ŷad\	d̀	YX_	̂dXa\ŶanYi	drib]YabdX	ad	e\dlbkZ	YX_	\Z�nb\Zk	̂dlZ\Y]ZoI	JJLJL�	}T�P���P	��	ySV�Q�STP�gZ	hdXa\Ŷad\f	Ya	bac	d�X	ZqeZXcZf	cgYii	e\d̂n\Z	YXk	[YbXaYbX	agZ	̀diid�bX]	bXcn\YX̂Z	̂dlZ\Y]Zc	�bag	ib[bac	d̀	ibYrbiba_	Xda	iZcc	agYX	agZ	ib[bac	ceẐb̀bZkf	d\	]\ZYaZ\	b̀	\Z�nb\Zk	r_	iY�oLJ �da�bagcaYXkbX]	YX_	aZ\[cf	̂dXkbabdXc	d\	e\dlbcbdXcf	bX	YX_	dagZ\	�\babX]	rZa�ZZX	agZ	eY\abZcf	agZ	̂dXa\Ŷad\	gZ\Zr_	Y]\ZZc	ad	Z̀̀ẐanYaZ	agZ	XY[bX]	d̀	agZ	hYad �Z\bkbYX	hZXa\Yi	¡̂gddi	�bca\b̂a	�¢�bca\b̂a¢�	Yc	YX	pkkbabdXYi	WXcn\Zk	dX	agZ	̂dXa\Ŷad\jc	bXcn\YX̂Z	edib̂bZcf	Zq̂Zea	̀d\	�d\�Z\cj	̂d[eZXcYabdX	YXk	�o£o	¡aYaZ	�bcYrbiba_	bXcn\YX̂ZoL� �gZ	edib̂_	XY[bX]	agZ	�bca\b̂a	Yc	YX	pkkbabdXYi	WXcn\Zk	cgYii¤�L ¥Z	YX	bXcn\YX̂Z	edib̂_	̀\d[	YX	po�o	¥Zca	p 	\YaZk	d\	rZaaZ\	bXcn\Z\f	ib̂ZXcZk	YXk	Yk[baaZk	ad	̂dXkn̂a	rncbXZcc	bX	�Z�	£d\�	¡aYaZo	p	�Z�	£d\�	ib̂ZXcZk	YXk	Yk[baaZk	bXcn\Z\	bc	\Z�nb\Zko¦L ¡aYaZ	agYa	agZ	d\]YXb�YabdXjc	̂dlZ\Y]Z	cgYii	rZ	e\b[Y\_	YXk	XdX ̂dXa\brnad\_	̂dlZ\Y]Z	̀d\	agZ	�bca\b̂af	bac	¥dY\kf	Z[eid_ZZc	YXk	ldinXaZZ\c	bX̂inkbX]	Y	�YblZ\	d̀	cnr\d]YabdX	bX	̀Yld\	d̀	agZ	�bca\b̂a	̀d\	Yii	d̂lZ\Y]Zc	bX̂inkbX]	�d\�Z\c	hd[eZXcYabdXoTL pkkbabdXYi	bXcn\Zk	caYanc	̀d\	§ZXZ\Yi	̈bYrbiba_	̂dlZ\Y]Z	cgYii	rZ	e\dlbkZk	r_	caYXkY\k	d\	dagZ\	ZXkd\cZ[ZXac	agYa	ZqaZXk	̂dlZ\Y]Z	ad	agZ	�bca\b̂a	̀d\	dX ]dbX]	deZ\YabdXc	�h§	©ª	�«	d\	Z�nblYiZXa�	YXk	e\dkn̂ac	YXk	̂d[eiZaZk	deZ\YabdXc	�h§	©ª	�u	d\	Z�nblYiZXa�o	�gZ	kẐbcbdX	ad	Ŷ Ẑea	YX	ZXkd\cZ[ZXa	\Zca	cdiZi_	�bag	agZ	�bca\b̂ao	p	̂d[eiZaZk	̂de_	d̀	agZ	ZXkd\cZ[ZXac	[nca	rZ	YaaŶgZk	ad	agZ	hZ\ab̀b̂YaZ	d̀	WXcn\YX̂Z	ad	bX̂inkZ	§ZXZ\Yi	̈bYrbiba_f	pnad	̈bYrbiba_	YXk	�[r\ZiiY¬q̂Zcc	̂dlZ\Y]ZcoL� �L �gZ	̂Z\ab̀b̂YaZ	d̀	bXcn\YX̂Z	[nca	kZĉ\brZ	Yii	cZ\lb̂Zc	e\dlbkZk	r_	agZ	̂dXa\Ŷad\	�Zo]of	\dd̀bX]f	Ŷ\eZXa\_	d\	ein[rbX]�	agYa	Y\Z	̂dlZ\Zk	r_	agZ	ibYrbiba_	edib̂bZco
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IJ KL	LMN	OPQLRPSLTQ	RNUVNQLW	LMN	SXYLRZSLXR	QMZ[[	\RX]P̂N	Z	SX\_	X̀	LMN	̂NS[ZRZLPXY	\ZaN	X̀	LMN	[PZbP[PL_	ZŶ	VcbRN[[ZdNeSNQQ	\X[PSPNQ	fPLM	Z	[PQL	X̀	NŶXRQNcNYLQ	ZŶ	̀XRcQg	h̀	RNUVNQLN̂W	LMN	SXYLRZSLXR	fP[[	\RX]P̂N	Z	SX\_	X̀	LMN	\X[PS_	NŶXRQNcNYLQ	ZŶ	̀XRcQgiJ jMNRN	fP[[	bN	YX	SX]NRZaN	RNQLRPSLPXYQ	ZŶdXR	NeS[VQPXYQ	PY]X[]PYa	kNf	lXRm	nLZLN	oZbXR	oZf	QLZLVLNQ	XR	aRZ]PL_	RN[ZLN̂	PYpVRPNQgqJ kX	\X[PSPNQ	SXYLZPYPYa	NQSZ\N	S[ZVQNQ	XR	NeS[VQPXYQ	SXYLRZR_	LX	LMN	rfYNRTQ	PYLNRNQLQ	fP[[	bN	ZSSN\LN̂sJ K	̀V[[_	SXc\[NLN̂	kNf	lXRm	tXYQLRVSLPXY	tNRLP̀PSZLN	X̀	oPZbP[PL_	hYQVRZYSN	K̂ N̂ŶVc	uKtrvO	wxx	yz{|d{x}	cVQL	bN	PYS[V̂N̂	fPLM	LMN	SNRLP̀PSZLNQ	X̀	PYQVRZYSNg		~XR	ZY_	�lNQ�	ZYQfNRQ	XY	hLNcQ	�	LMRXVaM	o	XY	LMPQ	~XRc�	Ẑ P̂LPXYZ[	̂NLZP[Q	cVQL	bN	\RX]P̂N̂	PY	fRPLPYag	�X[PS_	NeS[VQPXYQ	cZ_	YXL	bN	ZSSN\LN̂gJ� jMN	SXYLRZSLXR	ZaRNNQ	LX	PŶNcYP̀_	LMN	OPQLRPSL	̀XR	Z\\[PSZb[N	̂N̂VSLPb[NQ	ZŶ	QN[̀�PYQVRN̂	RNLNYLPXYQgJ� �PYPcVc	vNUVPRN̂	hYQVRZYSN��J ����������	�������	���������	����������{WzzzWzzz	\NR	rSSVRRNYSNd�yWzzzWzzz	KaaRNaZLN�yWzzzWzzz	�RX̂VSLQ	ZŶ	tXc\[NLN̂	r\NRZLPXYQ�{WzzzWzzz	�NRQXYZ[	ZŶ	K̂]NRLPQPYa	hYpVR_�{zzWzzz	~PRN	OZcZaN�{zWzzz	�N̂PSZ[	�e\NYQNjMN	aNYNRZ[	ZaaRNaZLN	QMZ[[	Z\\[_	XY	Z	\NR�\RXpNSL	bZQPQgIJ ������	�����������	�������� �	¡���¢	���������~XR	\RXpNSLQ	[NQQ	LMZY	XR	NUVZ[	LX	�{WzzzWzzz	ZŶdXR	fXRm	XY	{	QLXR_	u{z	̀NNL}	XY[_£�{WzzzWzzz	\NR	XSSVRRNYSNW	�yWzzzWzzz	ZaaRNaZLN	fPLM	LMN	OPQLRPSL	ZQ	LMN	kZcN̂	hYQVRN̂g	~XR	\RXpNSLQ	aRNZLNR	LMZY	�{WzzzWzzz	ZŶdXR	fXRm	X]NR	{	QLXR_	u{z	̀NNL}£	�yWzzzWzzz	\NR	XSSVRRNYSNW	�|WzzzWzzz	ZaaRNaZLN	fPLM	LMN	OPQLRPSL	ZQ	LMN	kZcN̂	hYQVRN̂g	jMN	rt�	�X[PS_	cVQL	bN	fPLM	Z	kln	[PSNYQN̂	ZŶ	ẐcPLLN̂	SZRRPNRg		jMN	OPQLRPSL	fP[[	bN	LMN	kZcN̂	hYQVRN̂	XY	rt�	�X[PSPNQg	jMNRN	fP[[	bN	YX	K̂ P̂LPXYZ[	hYQVRN̂Q	XY	ZY_	rt�	�X[PSPNQgiJ ¤���������	����������{WzzzWzzz	SXcbPYN̂	QPYa[N	[PcPL	̀XR	XfYN̂W	MPRN̂W	bXRRXfN̂	ZŶ	YXY�XfYN̂	cXLXR	]NMPS[NQgqJ ���¥��������	��¦	§̈ ©	ª���������	���������nLZLVLXR_	«XRmNRQT	tXc\NYQZLPXY	ut�{zxgy	XR	¬�yg®}£	ZŶ	kln	OPQZbP[PL_	hYQVRZYSN	uŌ �{yzg{}	̀XR	Z[[	Nc\[X_NNQg		�RXX̀	X̀	SX]NRZaN	cVQL	bN	XY	LMN	Z\\RX]N̂	Q\NSP̀PS	̀XRcW	ZQ	RNUVPRN̂	b_	LMN	kNf	lXRm	nLZLN	«XRmNRQT	tXc\NYQZLPXY	̄XZR̂g		KtrvO	SNRLP̀PSZLNQ	ZRN	YXL	ZSSN\LZb[Ng		K	\NRQXY	QNNmPYa	ZY	NeNc\LPXY	cVQL	̀P[N	Z	t��yzz	~XRc	fPLM	LMN	QLZLNg		jMN	̀XRc	SZY	bN	SXc\[NLN̂	ZŶ	QVbcPLLN̂	̂PRNSL[_	LX	LMN	«t	̄XZR̂	XY[PYNgsJ °�������±²³����	����������xWzzzWzzz	NZSM	rSSVRRNYSN	ZŶ	KaaRNaZLN	̀XR	aNYNRZ[	SXYQLRVSLPXY	ZŶ	YX	fXRm	ZL	N[N]ZLPXY	u{	QLXR_	XR	{z	̀NNL}	ZŶ	\RXpNSL	]Z[VNQ	[NQQ	LMZY	XR	NUVZ[	LX	�{WzzzWzzzg�{zWzzzWzzz	NZSM	rSSVRRNYSN	ZŶ	KaaRNaZLN	̀XR	MPaM�RPQm	SXYQLRVSLPXYW	fXRm	ZL	N[N]ZLPXY	ú{	QLXR_	XR	{z	̀NNL}	ZŶ	\RXpNSL	]Z[VNQ	aRNZLNR	LMZY	�{WzzzWzzzg¬cbRN[[Zd�eSNQQ	SX]NRZaN	QMZ[[	bN	XY	Z	̀X[[Xf�̀XRc	bZQPQ	XR	\RX]P̂N	bRXẐNR	SX]NRZaN	X]NR	LMN	�NYNRZ[	oPZbP[PL_	ZŶ	KVLX	oPZbP[PL_	SX]NRZaNQgJµ tXYLRZSLXR	ZSmYXf[N̂aNQ	LMZL	̀ZP[VRN	LX	XbLZPY	QVSM	PYQVRZYSN	XY	bNMZ[̀	X̀	LMN	OPQLRPSL	SXYQLPLVLNQ	Z	cZLNRPZ[	bRNZSM	X̀	SXYLRZSL	ZŶ	QVbpNSLQ	PL	LX	[PZbP[PL_	̀XR	̂ZcZaNQW	PŶNcYP̀PSZLPXY	ZŶ	Z[[	XLMNR	[NaZ[	RNcN̂PNQ	Z]ZP[Zb[N	LX	LMN	OPQLRPSLg		jMN	SXYLRZSLXR	PQ	LX	\RX]P̂N	LMN	OPQLRPSL	fPLM	Z	SNRLP̀PSZLN	X̀	PYQVRZYSNW	N]P̂NYSPYa	LMN	ZbX]N	
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IJKLMIJNJOPQ	RSTJ	UJJO	NJPV	WIMXI	PX	PRJ	YXNNJOYJNJOP	XZ	[XI\]	̂RJ	ZSM_LIJ	XZ	PRJ	̀MQPIMYP	PX	XUaJYP	PX	PRJ	YXOPJOPQ	XZ	PRJ	YJIPMZMYSPJ	XI	PRJ	SUQJOYJ	XZ	QSNJ	QRS__	OXP	UJ	bJJNJb	S	[SMTJI	XZ	SOc	IMdRPQ	RJ_b	Uc	PRJ	̀MQPIMYP]ef gLUYXOPISYPXIQ	SIJ	QLUaJYP	PX	PRJ	QSNJ	PJINQ	SOb	YXObMPMXOQ	SQ	QPSPJb	SUXTJ	SOb	NLQP	QLUNMP	QSNJ	PX	PRJ	̀MQPIMYP	ZXI	SWWIXTS_	WIMXI	PX	PRJ	QPSIP	XZ	SOc	[XI\]eh iO	PRJ	JTJOP	PRJ	jJOJIS_	kXOPISYPXI	ZSM_Q	PX	XUPSMO	PRJ	IJKLMIJb	YJIPMZMYSPJQ	XZ	MOQLISOYJ	ZIXN	PRJ	gLUYXOPISYPXI	SOb	S	Y_SMN	MQ	NSbJ	XI	QLZZJIJbV	PRJ	jJOJIS_	kXOPISYPXI	QRS__	MObJNOMZcV	bJZJObV	SOb	RX_b	RSIN_JQQ	PRJ	̀MQPIMYPV	MPlQ	mXSIbV	JNW_XcJJQ	SOb	TX_LOPJJIQ	ZIXN	SOc	SOb	S__	Y_SMNQ	ZXI	[RMYR	PRJ	IJKLMIJb	MOQLISOYJ	[XL_b	RSTJ	WIXTMbJb	YXTJISdJ]		̂RMQ	MObJNOMPc	XU_MdSPMXO	MQ	MO	SbbMPMXO	PX	SOc	XPRJI	MObJNOMPc	XU_MdSPMXO	WIXTMbJb	MO	PRJ	kXOPISYP]en opqrpstpuvrwx	oqwsryrzsu{t||}s~tz	v~wq~|~s�	�zp}�wz�r��V���V���	WJI	XYYLIIJOYJ���V���V���	SddIJdSPJV	MOY_LbMOd	WIXbLYPQ	SOb	YXNW_JPJb	XWJISPMXOQ]	gLYR	MOQLISOYJ	QRS__	MOY_LbJ	YXTJISdJ	ZXI	PRJ	kXOPISYPXIlQ	XWJISPMXOQ	MOY_LbMOdV	ULP	OXP	_MNMPJb	PXV	IJNXTS_V	IJW_SYJNJOPV	JOY_XQLIJV	JOYSWQL_SPMXO	SOb�XI	bMQWXQS_	XZ	SQUJQPXQV	XI	SOc	XPRJI	RS�SIbXLQ	NSPJIMS_V	S_XOd	[MPR	SOc	IJ_SPJb	WX__LPMXO	JTJOPQV	MOY_LbMOd	YXTJISdJ	ZXI	PRMIb�WSIPc	_MSUM_MPc	Y_SMNQ	ZXI	UXbM_c	MOaLIcV	WIXWJIPc	bSNSdJ	SOb	Y_JSO�LW	YXQPQ]	iZ	S	IJPIXSYPMTJ	bSPJ	MQ	LQJbV	MP	QRS__	WIJ�bSPJ	PRJ	MOYJWPMXO	XZ	PRJ	kXOPISYP]		iZ	PRJ	kXOPISYPXI	MQ	LQMOd	NXPXI	TJRMY_JQ	ZXI	PISOQWXIPMOd	RS�SIbXLQ	NSPJIMS_QV	PRJ	kXOPISYPXI	QRS__	NSMOPSMO	WX__LPMXO	_MSUM_MPc	UIXSbJOJb	YXTJISdJ	�ig�	�ObXIQJNJOP	k�	����	XI	k�	��	���V	SQ	[J__	SQ	WIXXZ	XZ	�kg	��]	kXTJISdJ	QRS__	ZL_ZM__	S__	IJKLMIJNJOPQ	XZ	PRJQJ	QWJYMZMYSPMXOQ	SOb	QRS__	J�PJOb	ZXI	S	WJIMXb	XZ	PRIJJ	���	cJSIQ	ZX__X[MOd	SYYJWPSOYJ	Uc	PRJ	̀MQPIMYP	XZ	PRJ	kJIPMZMYSPJ	XZ	kXNW_JPMXO]e�� �rps~z�	�ty�wz�	���t�p	wzx	�y~pp~tz	�zp}�wz�r��V���V���	WJI	XYYLIIJOYJ���V���V���	SddIJdSPJ	ZXI	PRJ	PJQPMOd	SOb	XPRJI	WIXZJQQMXOS_	SYPQ	XZ	PRJ	kXOPISYPXI	WJIZXINJb	LObJI	PRJ	kXOPISYP	[MPR	PRJ	̀MQPIMYP]�	��e�	� ¡¢£¤¥	¦¡¥§£̈¡©¢�	��e�e�	̂RJ	�[OJI	NSc	WLIYRSQJ	SOb	NSMOPSMO	MOQLISOYJ	MO	MPQ	bMQYIJPMXO]ª«¬¬®¬̄°±	²³́³µ³²¶�	��e·	̧ ¹̈º¢£	»¼	½§¾£»¿̈À¹»¡�	��e·e�	̂RJ	kXOPISYPXI	[SMTJQ	S__	IMdRPQ	SdSMOQP	���	�[OJI	SOb	SOc	XZ	MPQ	SdJOPQV	SOb	JNW_XcJJQÁ	���	PRJ	kXOQPILYPMXO	�SOSdJI	SOb	kXOQPILYPMXO	�SOSdJIlQ	YXOQL_PSOPQÁ	���	PRJ	�IYRMPJYP	SOb	�IYRMPJYPlQ	YXOQL_PSOPQ	ZXI	bSNSdJQ	YSLQJb	Uc	ZMIJV	XI	XPRJI	YSLQJQ	XZ	_XQQV	PX	PRJ	J�PJOP	PRXQJ	_XQQJQ	SIJ	YXTJIJb	Uc	WIXWJIPc	MOQLISOYJ	IJKLMIJb	Uc	PRJ	�dIJJNJOP	XI	XPRJI	WIXWJIPc	MOQLISOYJ	SWW_MYSU_J	PX	PRJ	ÂIXaJYPV	J�YJWP	QLYR	IMdRPQ	SQ	PRJc	RSTJ	PX	WIXYJJbQ	XZ	QLYR	MOQLISOYJ]	R̂J	WX_MYMJQ	XZ	MOQLISOYJ	WLIYRSQJb	SOb	NSMOPSMOJb	Uc	JSYR	WJIQXO	XI	JOPMPc	SdIJJMOd	PX	[SMTJ	Y_SMNQ	WLIQLSOP	PX	PRMQ	gJYPMXO	��]�]�	QRS__	OXP	WIXRMUMP	PRMQ	[SMTJI	XZ	QLUIXdSPMXO]	̂RMQ	[SMTJI	XZ	QLUIXdSPMXO	QRS__	UJ	JZZJYPMTJ	SQ	PX	S	WJIQXO	XI	JOPMPc	���	JTJO	PRXLdR	PRSP	WJIQXO	XI	JOPMPc	[XL_b	XPRJI[MQJ	RSTJ	S	bLPc	XZ	MObJNOMZMYSPMXOV	YXOPISYPLS_	XI	XPRJI[MQJV	���	JTJO	PRXLdR	PRSP	WJIQXO	XI	JOPMPc	bMb	OXP	WSc	PRJ	MOQLISOYJ	WIJNMLN	bMIJYP_c	XI	MObMIJYP_cV	XI	���	[RJPRJI	XI	OXP	PRJ	WJIQXO	XI	JOPMPc	RSb	SO	MOQLISU_J	MOPJIJQP	MO	PRJ	bSNSdJb	WIXWJIPc]ª«¬¬®¬̄°	²³́³µ³²¶�	��eÃ	ª«¬¬®¬̄°±	²³́³µ³²¶Ä¢£¼»£Å̈¡©¢	Æ»¡Ç	̈¡Ç	Ä̈ÈÅ¢¡À	Æ»¡Çª«¬¬®¬̄°±	²³́³µ³²¶�	��eÃe�		̂RJ	kXOPISYPXI	NLQP	ZLIOMQR	P[X	���	J�JYLPJb	gLIJPc	UXObQV	JSYR	MO	PRJ	SNXLOP	JKLS_	PX	XOJ	RLObIJb	����É�	WJIYJOP	XZ	PRJ	kXOPISYP	gLN]�		��eÃe�e�	̂RJ	ÂJIZXINSOYJ	mXOb	QRS__	UJ	ZLIOMQRJb	SQ	QJYLIMPc	ZXI	PRJ	ZSMPRZL_	WJIZXINSOYJ	Uc	PRJ	kXOPISYPXI	XZ	S__	PJINQ	SOb	YXObMPMXOQ	XZ	PRJ	kXOPISYP	̀XYLNJOPQ]
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H		IIJKJIJL	MNO	PQRSOTU	VWTX	YNQZZ	[O	\]̂T_YNOX	QY	YÒ]̂_UR	\Ŵ	UNO	̀ZQ_SY	W\	ZQ[ŴÔY	QTX	SQUÔ_QZY	Y]aaZ_ÔYbH		IIJKJIJc	VWUN	[WTXY	YNQZZ	[O	SQXO	W]U	UW	UNO	deTÔf	âOaQ̂OX	WT	Q	SWX_\_OX	ghg	iŴS	gjklmlnkn	QTX	Y][S_UUOX	[R	UNO	oWTÛQ̀UŴ	UW	UNO	deTÔ	e_UN_T	UOT	pknq	XQRY	W\	TWU_\_̀QU_WT	W\	̀WTÛQ̀U	QeQ̂X	e_UN	QZZ	Y_rTQU]̂OY	âWaÔZR	Q̀sTWeZOXrOX	[R	Q	TWUQ̂R	QTX	_T	YÛ_̀U	̀WSaZ_QT̀O	e_UN	QaaZ_̀Q[ZO	tOe	uŴs	vUQUO	ZQebH		IIJKJIJcJI		wxy	zy{|}{~���y	�}��	�x���	�}�����	�xy	|}��}����	~}��|�����}�	��	����v]̂OUR	NÔO[R	eQ_�OY	TWU_̀O	W\	QTX	̀WTYOTUY	UW	QTR	QXX_U_WTf	QZUÔQU_WTf	WS_YY_WTf	̀NQTrOf	O�UOTY_WT	W\	U_SOf	Ŵ	WUNÔ	SWX_\_̀QU_WT	W\	UNO	oWTYÛ]̀U_WT	oWTÛQ̀Ub		v]̀N	QXX_U_WTf	QZUÔQU_WTf	WS_YY_WTf	̀NQTrOf	O�UOTY_WT	W\	U_SOf	Ŵ	WUNÔ	SWX_\_̀QU_WT	W\	UNO	oWTYÛ]̀U_WT	oWTÛQ̀Uf	Ŵ	\Ŵ[OQ̂QT̀O	WT	UNO	aQ̂U	W\	O_UNÔ	UNO	deTÔ	Ŵ	UNO	oWTÛQ̀UŴ	UW	UNO	WUNÔf	YNQZZ	TWU	̂OZOQYO	UNO	v]̂OUR	\̂WS	_UY	W[Z_rQU_WTY	NÔO]TXÔb		v]̂OUR	\]̂UNÔ	Qr̂OOY	UNQU	_U	_Y	W[Z_rQUOX	]TXÔ	UN_Y	[WTX	UW	QTR	Y]̀ ÒYYŴf	r̂QTUOOf	Ŵ	QYY_rTOO	W\	UNO	deTÔbv]̂OUR	Qr̂OOY	UNQU	_T	UNO	O�OTU	W\	Q	XO\Q]ZU	[R	UNO	deTÔ	_T	UNO	aÔ\ŴSQT̀O	W\	UNO	deTÔ�Y	W[Z_rQU_WTY	UW	UNO	oWTÛQ̀UŴ	]TXÔ	UNO	oWTYÛ]̀U_WT	oWTÛQ̀Uf	UNO	oWTÛQ̀UŴ	Ŵ	v]̂OUR	YNQZZ	âW�_XO	ê_UUOT	TWU_̀O	W\	XO\Q]ZU	UW	UNO	deTÔ	QTX	UNO	deTÔ	YNQZZ	NQ�O	UN_̂UR	pjnq	XQRY	\̂WS	̂ÒO_aU	W\	Y]̀N	TWU_̀O	e_UN_T	eN_̀N	UW	̀]̂O	Y]̀N	XO\Q]ZUf	Ŵ	Y]̀N	QXX_U_WTQZ	̂OQYWTQ[ZO	aÔ_WX	W\	U_SO	QY	SQR	[O	̂O�]_̂OX	_\	UNO	TQU]̂O	W\	UNO	XO\Q]ZU	_Y	Y]̀N	UNQU	_U	̀QT�U	[O	̀]̂OX	e_UN_T	UN_̂UR	pjnq	XQRYbtWUe_UNYUQTX_Tr	QTRUN_Tr	UW	UNO	̀WTÛQ̂R	̀WTUQ_TOX	_T	UNO	oWTYÛ]̀U_WT	oWTÛQ̀U	[OUeOOT	UNO	oWTÛQ̀UŴ	QTX	UNO	deTÔ	Ŵ	NÔO_Tf	TW	SOOU_Tr	QSWTr	deTÔf	oWTÛQ̀UŴf	QTX	v]̂OURf	Ŵ	QTR	̀WS[_TQU_WT	UNÔOW\f	_Y	̂O�]_̂OX	QY	Q	âOm̀WTX_U_WT	UW	deTÔ	XÒZQ̂_Tr	oWTÛQ̀UŴ	_T	XO\Q]ZU	Ŵ	â_Ŵ	UW	deTÔ	UÔS_TQU_Tr	UNO	oWTYÛ]̀U_WT	oWTÛQ̀U	e_UN	oWTÛQ̀UŴb		gTR	Y]̀N	̂O�]_̂OSOTUY	̀WTUQ_TOX	NÔO_T	Q̂O	eQ_�OX	[R	UNO	oWTÛQ̀UŴ	QTX	UNO	v]̂OUR	QTX	Q̂O	]TOT\Ŵ̀ OQ[ZO	QrQ_TYU	UNO	deTÔb	MN_Y	VWTX	_T̀Z]XOY	aÔ\ŴSQT̀O	[R	UNO	oWTÛQ̀UŴ	W\	QTR	̀Ŵ̂ ÒU_WT	QTX�Ŵ	eQ̂̂QTUR	W[Z_rQU_WTY	̀WTUQ_TOX	_T	UNO	oWTYÛ]̀U_WT	oWTÛQ̀Uf	_T̀Z]X_Tr	Y]̀N	aÔ\ŴSQT̀O	Q\UÔ	UNO	XQUO	W\	v][YUQTU_QZ	Ŵ	i_TQZ	oWSaZOU_WTbMN_Y	VWTX	_Y	r_�OT	QY	Q	YUQU]UŴR	[WTX	Ŵ	QY	̂O�]_̂OX	[R	UNO	oWTYÛ]̀U_WT	oWTÛQ̀U	QTX	YÒU_WT	kj	QaaZ_OY	e_UNW]U	O�̀OaU_WTbH		IIJKJIJcJL		wxy	z��~y��	�}��	�x���	�}�����	�xy	|}��}����	~}��|�����}�	��	����		v]̂OUR	NÔO[R	eQ_�OY	TWU_̀O	W\	QTX	̀WTYOTUY	UW	QTR	QXX_U_WTf	QZUÔQU_WTf	WS_YY_WTf	̀NQTrOf	O�UOTY_WT	W\	U_SOf	Ŵ	WUNÔ	SWX_\_̀QU_WT	W\	UNO	oWTYÛ]̀U_WT	oWTÛQ̀Ub		v]̀N	QXX_U_WTf	QZUÔQU_WTf	WS_YY_WTf	̀NQTrOf	O�UOTY_WT	W\	U_SOf	Ŵ	WUNÔ	SWX_\_̀QU_WT	W\	UNO	oWTYÛ]̀U_WT	oWTÛQ̀Uf	Ŵ	\Ŵ[OQ̂QT̀O	WT	UNO	aQ̂U	W\	O_UNÔ	UNO	deTÔ	Ŵ	UNO	oWTÛQ̀UŴ	UW	UNO	WUNÔf	YNQZZ	TWU	̂OZOQYO	UNO	v]̂OUR	\̂WS	_UY	W[Z_rQU_WTY	NÔO]TXÔb		v]̂OUR	\]̂UNÔ	Qr̂OOY	UNQU	_U	_Y	W[Z_rQUOX	]TXÔ	UN_Y	[WTX	UW	QTR	Y]̀ ÒYYŴf	r̂QTUOOf	Ŵ	QYY_rTOO	W\	UNO	deTÔbv]̂OUR	Qr̂OOY	UNQU	_T	UNO	O�OTU	W\	Q	XO\Q]ZU	[R	UNO	deTÔ	_T	UNO	aÔ\ŴSQT̀O	W\	UNO	deTÔ�Y	W[Z_rQU_WTY	UW	UNO	oWTÛQ̀UŴ	]TXÔ	UNO	oWTYÛ]̀U_WT	oWTÛQ̀Uf	UNO	oWTÛQ̀UŴ	Ŵ	v]̂OUR	YNQZZ	âW�_XO	ê_UUOT	TWU_̀O	W\	XO\Q]ZU	UW	UNO	deTÔ	QTX	UNO	deTÔ	YNQZZ	NQ�O	UN_̂UR	pjnq	XQRY	\̂WS	̂ÒO_aU	W\	Y]̀N	TWU_̀O	e_UN_T	eN_̀N	UW	̀]̂O	Y]̀N	XO\Q]ZUf	Ŵ	Y]̀N	QXX_U_WTQZ	̂OQYWTQ[ZO	aÔ_WX	W\	U_SO	QY	SQR	[O	̂O�]_̂OX	_\	UNO	TQU]̂O	W\	UNO	XO\Q]ZU	_Y	Y]̀N	UNQU	_U	̀QT�U	[O	̀]̂OX	e_UN_T	UN_̂UR	pjnq	XQRYbMN_Y	VWTX	_Y	r_�OT	QY	Q	YUQU]UŴR	[WTX	Ŵ	QY	̂O�]_̂OX	[R	UNO	oWTYÛ]̀U_WT	oWTÛQ̀U	QTX	YÒU_WT	k�	QaaZ_OY	e_UNW]U	O�̀OaU_WTbH		IIJKJIJK	MNO	v]̂OUR	UNÔOWT	S]YU	[O	Y]̀N	v]̂OUR	̀WSaQTR	Ŵ	̀WSaQT_OY	QY	Q̂O	Q]UNŴ_�OX	QTX	Z_̀OTYOX	UW	ÛQTYQ̀U	[]Y_TOYY	_T	UNO	vUQUO	W\	tOe	uŴs	QTX		_T̀Z]XOX	WT	UNO	�OaQ̂USOTU	W\	UNO	M̂OQY]̂R�Y	�_YU_Tr	W\	gaâW�OX	v]̂OU_OY	e_UN	QT	]TXÔê_U_Tr	Z_S_U	W\	QU	ZOQYU	�lfnnnfnnn	Ŵ	UNO	QSW]TU	W\	UNO	[WTXf	eN_̀NO�Ô	_Y	N_rNÔb		�Q̀N	[WTX	S]YU	[O	âWaÔZR	Y_rTOX	e_UN	Q̀sTWeZOXrSOTU	W\	UNO	Y_rTQU]̂OYb		gUUŴTORYm_Tm\Q̀U	eNW	Y_rT	[WTXY	S]YU	\_ZO	e_UN	OQ̀N	[WTX	Q	Ò̂U_\_OX	̀WaR	W\	UNO_̂	aWeÔ	W\	QUUŴTOR	UW	Y_rT	YQ_X	[WTXYb		��ÔR	[WTX	S]YU	X_YaZQR	UNO	v]̂OUR�Y	VWTX	t]S[Ôb		



������ ���	
������	����	�	�����	���������	 	����!	����!	"�#	�����	�$$	�����%	��%��&�#�	'(��	������"�	��%�����	�)	���������%!*	'������"�	��%�����	�)	���������%!*	'���!*	���	���	+���!	"�#	'���	�����"��	
������%*	"��	��"#��"�,%	�)	(��	������"�	��%�����	�)	���������%�	(��%	#������	-"%	���#��#	"�	��.��.��	/(	��	�01��1���0	�#��	2�#��	3�����0�0��04	-����	�5����%	��	��1�61���7!	�%	���	)��	��%"$�!	�%	$����%�#	)��	���8����	%�	��$�!	"�#	�"�	��$�	9�	%�#	��	"����#"���	-���	���	���	�����"��	
������%:	(���%	�)	;��&����	(�	������	���������	&��$"����%!	�8�"�$	#����)�<"�"�����"��%�����=>?@	AB�?>C	 D��E����EE7F GH

I		JJKLKJKM	NOO	PQRST	TUVOO	WX	YVZR[VZRXS	ZR	\]OO	\Q̂_X	\Q̂	V	̀X̂ZQS	Q\	[aXR[bc\Q]̂	defg	YQR[UT	V\[X̂	[UX	SV[X	Q\	[UX	hQR[̂V_[Q̂iT	V__X̀[VR_X	Q\	\ZRVO	̀VbYXR[	VT	j]V̂VR[XX	[UV[	[UX	hQR[̂V_[Q̂	aZOO	YVkX	jQQS	VRb	\V]O[T	Q̂	SX\X_[T	ZR	[UX	lQ̂k	V̂ZTZRj	\̂QY	ZỲ Q̂̀X̂	Q̂	SX\X_[ZmX	aQ̂kYVRTUZ̀	Q̂	YV[X̂ZVOT	aUZ_U	YVb	V̀ X̀V̂	S]̂ZRj	[UX	̀X̂ZQSn		I		JJKLKJKo	pUX	hQR[̂V_[Q̂	TUVOO	kXX̀	[UX	T]̂X[b	ZR\Q̂YXS	Q\	[UX	̀̂QĵXTT	Q\	[UX	lQ̂kq	VRSq	aUX̂X	RX_XTTV̂bq	QW[VZR	[UX	T]̂X[biT	_QRTXR[	[Qq	Q̂	aVZmX̂	Q\r	dsg	RQ[Z_X	Q\	_UVRjXT	ZR	[UX	lQ̂kt	deg	̂Xu]XT[	\Q̂	̂XS]_[ZQR	Q̂	̂XOXVTX	Q\	̂X[XR[ZQRt	dvg	X̂u]XT[	\Q̂	\ZRVO	̀VbYXR[t	VRS	dfg	VRb	Q[UX̂	YV[X̂ZVO	̂Xu]ẐXS	Wb	[UX	T]̂X[bn		pUX	waRX̂	TUVOO	WX	RQ[Z\ZXS	Wb	[UX	hQR[̂V_[Q̂q	ZR	âZ[ZRjq	Q\	VOO	_QYY]RZ_V[ZQRT	aZ[U	[UX	T]̂X[bn		pUX	waRX̂	YVbq	ZR	[UX	QaRX̂iT	TQOX	SZT_̂X[ZQRq	ZR\Q̂Y	T]̂X[b	Q\	[UX	̀̂QĵXTT	Q\	[UX	lQ̂k	VRS	QW[VZR	_QRTXR[T	VT	RX_XTTV̂b	[Q	̀̂Q[X_[	[UX	waRX̂iT	̂ZjU[Tq	ZR[X̂XT[q	̀̂ZmZOXjXT	VRS	WXRX\Z[T	]RSX̂	VRb	WQRS	ZTT]XS	ZR	_QRRX_[ZQR	aZ[U	[UX	lQ̂knI		JJKLKx	ỳQR	[UX	̂Xu]XT[	Q\	VRb	̀X̂TQR	Q̂	XR[Z[b	V̀ X̀V̂ZRj	[Q	WX	V	̀Q[XR[ZVO	WXRX\Z_ZV̂b	Q\	WQRST	_QmX̂ZRj	̀VbYXR[	Q\	QWOZjV[ZQRT	V̂ZTZRj	]RSX̂	[UX	hQR[̂V_[	Q̂	̀X̂\Q̂YVR_X	]RSX̂	[UX	hQR[̂V_[	zQ_]YXR[Tq	[UX	hQR[̂V_[Q̂	TUVOO	̀̂QỲ [Ob	\]̂RZTU	V	_Q̀b	Q\	[UX	WQRST	VRS	UX̂XWb	V][UQ̂Z{XT	[UX	waRX̂	[Q	\]̂RZTU	V	_Q̀b	Q\	[UX	WQRSTn|}~����	Jx			������}���	|��	��}}��~���	��	��}�I	JxKJ	����������	��	����I	JxKJKJ	�\	V	̀Q̂[ZQR	Q\	[UX	lQ̂k	ZT	_QmX̂XS	_QR[̂V̂b	[Q	[UX	hQRT[̂]_[ZQR	�VRVjX̂iT	Q̂	N̂_UZ[X_[iT	̂Xu]XT[	Q̂	[Q	X̂u]ẐXYXR[T	T̀X_Z\Z_VOOb	X�̀ X̂TTXS	ZR	[UX	hQR[̂V_[	zQ_]YXR[Tq	Z[	Y]T[q	Z\	̂Xu]XT[XS	ZR	âZ[ZRj	Wb	XZ[UX̂q	WX	]R_QmX̂XS	\Q̂	[UXẐ	X�VYZRV[ZQR	VRS	WX	̂X̀OV_XS	V[	[UX	hQR[̂V_[Q̂iT	X�̀XRTX	aZ[UQ][	_UVRjX	ZR	[UX	hQR[̂V_[	pZYXnI	JxKJKx	�\	V	̀Q̂[ZQR	Q\	[UX	lQ̂k	UVT	WXXR	_QmX̂XS	[UV[	[UX	hQRT[̂]_[ZQR	�VRVjX̂	Q̂	N̂_UZ[X_[	UVT	RQ[	T̀X_Z\Z_VOOb	X̂u]XT[XS	[Q	X�VYZRX	̀̂ZQ̂	[Q	Z[T	WXZRj	_QmX̂XSq	[UX	hQRT[̂]_[ZQR	�VRVjX̂	Q̂	N̂_UZ[X_[	YVb	̂Xu]XT[	[Q	TXX	T]_U	lQ̂k	VRS	Z[	TUVOO	WX	]R_QmX̂XS	Wb	[UX	hQR[̂V_[Q̂n	�\	T]_U	lQ̂k	ZT	ZR	V__Q̂SVR_X	aZ[U	[UX	hQR[̂V_[	zQ_]YXR[Tq	[UX	hQR[̂V_[Q̂	TUVOO	WX	XR[Z[OXS	[Q	VR	Xu]Z[VWOX	VS�]T[YXR[	[Q	[UX	hQR[̂V_[	�]Y	VRS	hQR[̂V_[	pZYX	VT	YVb	WX	V̀`̂Q̀ ẐV[Xn	�\	T]_U	lQ̂k	ZT	RQ[	ZR	V__Q̂SVR_X	aZ[U	[UX	hQR[̂V_[	zQ_]YXR[Tq	[UX	_QT[T	Q\	]R_QmX̂ZRj	[UX	lQ̂kq	VRS	[UX	_QT[	Q\	_Q̂̂X_[ZQRq	TUVOO	WX	V[	[UX	hQR[̂V_[Q̂iT	X�̀XRTXnI	JxKx	����������	��	����I	JxKxKJ	������	��� �¡���¡¢	��£¤¢�����pUX	hQR[̂V_[Q̂	TUVOO	̀̂QỲ [Ob	_Q̂̂X_[	lQ̂k	̂X�X_[XS	Wb	[UX	hQRT[̂]_[ZQR	�VRVjX̂	Q̂	N̂_UZ[X_[	Q̂	\VZOZRj	[Q	_QR\Q̂Y	[Q	[UX	̂Xu]ẐXYXR[T	Q\	[UX	hQR[̂V_[	zQ_]YXR[Tq	SZT_QmX̂XS	WX\Q̂X	�]WT[VR[ZVO	hQỲ OX[ZQRq	VRS	aUX[UX̂	Q̂	RQ[	\VŴZ_V[XSq	ZRT[VOOXS	Q̂	_QỲ OX[XSn	hQT[T	Q\	_Q̂̂X_[ZRj	T]_U	̂X�X_[XS	lQ̂kq	ZR_O]SZRj	VSSZ[ZQRVO	[XT[ZRj	VRS	ZRT̀X_[ZQRTq	[UX	_QT[	Q\	]R_QmX̂ZRj	VRS	̂X̀OV_XYXR[q	VRS	_QỲ XRTV[ZQR	\Q̂	[UX	hQRT[̂]_[ZQR	�VRVjX̂iT	VRS	N̂_UZ[X_[iT	TX̂mZ_XT	VRS	X�̀XRTXT	YVSX	RX_XTTV̂b	[UX̂XWbq	TUVOO	WX	V[	[UX	hQR[̂V_[Q̂iT	X�̀XRTXnI	JxKxKx	|����	��� �¡���¡¢	��£¤¢�����I	JxKxKxKJ	�R	VSSZ[ZQR	[Q	[UX	hQR[̂V_[Q̂iT	QWOZjV[ZQRT	]RSX̂	�X_[ZQR	vn¥q	Z\q	aZ[UZR	[aQ	bXV̂T	V\[X̂	[UX	SV[X	Q\	�]WT[VR[ZVO	hQỲ OX[ZQR	Q\	[UX	lQ̂k	Q̂	SXTZjRV[XS	̀Q̂[ZQR	[UX̂XQ\q	Q̂	V\[X̂	[UX	SV[X	\Q̂	_QYYXR_XYXR[	Q\	aV̂̂VR[ZXT	XT[VWOZTUXS	]RSX̂	�X_[ZQR	¦n¦nsq	Q̂	Wb	[X̂YT	Q\	VRb	V̀ ÒZ_VWOX	T̀X_ZVO	aV̂̂VR[b	̂Xu]ẐXS	Wb	[UX	hQR[̂V_[	zQ_]YXR[Tq	VRb	Q\	[UX	lQ̂k	ZT	\Q]RS	[Q	WX	RQ[	ZR	V__Q̂SVR_X	aZ[U	[UX	̂Xu]ẐXYXR[T	Q\	[UX	hQR[̂V_[	zQ_]YXR[Tq	[UX	hQR[̂V_[Q̂	TUVOO	_Q̂̂X_[	Z[	̀̂QỲ [Ob	V\[X̂	̂X_XZ̀[	Q\	âZ[[XR	RQ[Z_X	\̂QY	[UX	waRX̂	[Q	SQ	TQq	]ROXTT	[UX	waRX̂	UVT	̀̂XmZQ]TOb	jZmXR	[UX	hQR[̂V_[Q̂	V	âZ[[XR	V__X̀[VR_X	Q\	T]_U	_QRSZ[ZQRn	pUX	waRX̂	TUVOO	jZmX	T]_U	RQ[Z_X	̀̂QỲ [Ob	V\[X̂	SZT_QmX̂b	Q\	[UX	_QRSZ[ZQRn	z]̂ZRj	[UX	QRXcbXV̂	̀X̂ZQS	\Q̂	_Q̂̂X_[ZQR	Q\	lQ̂kq	Z\	[UX	waRX̂	\VZOT	[Q	RQ[Z\b	[UX	hQR[̂V_[Q̂	VRS	jZmX	[UX	hQR[̂V_[Q̂	VR	Q̀ Q̀̂[]RZ[b	[Q	YVkX	[UX	_Q̂̂X_[ZQRq	[UX	waRX̂	aVZmXT	[UX	̂ZjU[T	[Q	̂Xu]ẐX	_Q̂̂X_[ZQR	Wb	[UX	hQR[̂V_[Q̂	VRS	[Q	YVkX	V	_OVZY	\Q̂	ŴXV_U	Q\	aV̂̂VR[bn	�\	[UX	hQR[̂V_[Q̂	\VZOT	[Q	_Q̂̂X_[	RQR_QR\Q̂YZRj	lQ̂k	aZ[UZR	V	X̂VTQRVWOX	[ZYX	S]̂ZRj	[UV[	̀X̂ZQS	V\[X̂	̂X_XZ̀[	Q\	RQ[Z_X	\̂QY	[UX	waRX̂q	hQRT[̂]_[ZQR	�VRVjX̂	Q̂	N̂_UZ[X_[q	[UX	waRX̂	YVb	_Q̂̂X_[	Z[	ZR	V__Q̂SVR_X	aZ[U	�X_[ZQR	en¥nI	JxKxKxKx	pUX	[aQcbXV̂	̀X̂ZQS	\Q̂	_Q̂̂X_[ZQR	Q\	lQ̂k	TUVOO	WX	X�[XRSXS	aZ[U	̂XT̀X_[	[Q	̀Q̂[ZQRT	Q\	lQ̂k	\ẐT[	X̀̂\Q̂YXS	V\[X̂	�]WT[VR[ZVO	hQỲ OX[ZQR	Wb	[UX	̀X̂ZQS	Q\	[ZYX	WX[aXXR	�]WT[VR[ZVO	hQỲ OX[ZQR	VRS	[UX	V_[]VO	_QỲ OX[ZQR	Q\	[UV[	̀Q̂[ZQR	Q\	[UX	lQ̂kn



������ ���	
������	����	�	�����	���������	 	����!	����!	"�#	�����	�$$	�����%	��%��&�#�	'(��	������"�	��%�����	�)	���������%!*	'������"�	��%�����	�)	���������%!*	'���!*	���	���	+���!	"�#	'���	�����"��	
������%*	"��	��"#��"�,%	�)	(��	������"�	��%�����	�)	���������%�	(��%	#������	-"%	���#��#	"�	��.��.��	/(	��	�01��1���0	�#��	2�#��	3�����0�0��04	-����	�5����%	��	��1�61���7!	�%	���	)��	��%"$�!	�%	$����%�#	)��	���8����	%�	��$�!	"�#	�"�	��$�	9�	%�#	��	"����#"���	-���	���	���	�����"��	
������%:	(���%	�)	;��&����	(�	������	���������	&��$"����%!	�8�"�$	#����)�<"�"�����"��%�����=>?@	AB�?>C	 D��E����EE7F GH

I	JKLKLKLM	NOP	QRSTUPVW	XPWYSZ	[SW	\SWWP\QYS]	S[	̂SW_	̀OVaa	]SQ	bP	PcQP]ZPZ	bU	\SWWP\QYdP	̂SW_	XPW[SWePZ	bU	QOP	fS]QWV\QSW	XgẀgV]Q	QS	QOỲ	hP\QYS]	ijkjkI	JKLKLM	NOP	fS]QWV\QSW	̀OVaa	WPeSdP	[WSe	QOP	̀YQP	XSWQYS]̀	S[	QOP	̂SW_	QOVQ	VWP	]SQ	Y]	V\\SWZV]\P	RYQO	QOP	WPlgYWPeP]Q̀	S[	QOP	fS]QWV\Q	mS\geP]Q̀	V]Z	VWP	]PYQOPW	\SWWP\QPZ	bU	QOP	fS]QWV\QSW	]SW	V\\PXQPZ	bU	QOP	nR]PWkI	JKLKLo	NOP	fS]QWV\QSW	̀OVaa	bPVW	QOP	\S̀Q	S[	\SWWP\QY]p	ZP̀QWSUPZ	SW	ZVeVpPZ	\S]̀QWg\QYS]	S[	QOP	nR]PWq	hPXVWVQP	fS]QWV\QSẀq	SW	SQOPW	fS]QWV\QSẀq	ROPQOPW	\SeXaPQPZ	SW	XVWQYVaaU	\SeXaPQPZq	\Vg̀PZ	bU	QOP	fS]QWV\QSWr̀	\SWWP\QYS]	SW	WPeSdVa	S[	̂SW_	QOVQ	Ỳ	]SQ	Y]	V\\SWZV]\P	RYQO	QOP	WPlgYWPeP]Q̀	S[	QOP	fS]QWV\Q	mS\geP]Q̀kI	JKLKLs	tSQOY]p	\S]QVY]PZ	Y]	QOỲ	hP\QYS]	ijkj	̀OVaa	bP	\S]̀QWgPZ	QS	P̀QVbaỲO	V	XPWYSZ	S[	aYeYQVQYS]	RYQO	WP̀XP\Q	QS	SQOPW	SbaYpVQYS]̀	QOP	fS]QWV\QSW	OV̀	g]ZPW	QOP	fS]QWV\Q	mS\geP]Q̀k	ùQVbaỲOeP]Q	S[	QOP	QRSTUPVW	XPWYSZ	[SW	\SWWP\QYS]	S[	̂SW_	V̀	ZP̀\WYbPZ	Y]	hP\QYS]	ijkjkj	WPaVQP̀	S]aU	QS	QOP	̀XP\Y[Y\	SbaYpVQYS]	S[	QOP	fS]QWV\QSW	QS	\SWWP\Q	QOP	^SW_q	V]Z	OV̀	]S	WPaVQYS]̀OYX	QS	QOP	QYeP	RYQOY]	ROY\O	QOP	SbaYpVQYS]	QS	\SeXaU	RYQO	QOP	fS]QWV\Q	mS\geP]Q̀	eVU	bP	S̀gpOQ	QS	bP	P][SW\PZq	]SW	QS	QOP	QYeP	RYQOY]	ROY\O	XWS\PPZY]p̀	eVU	bP	\SeeP]\PZ	QS	P̀QVbaỲO	QOP	fS]QWV\QSWr̀	aYVbYaYQU	RYQO	WP̀XP\Q	QS	QOP	fS]QWV\QSWr̀	SbaYpVQYS]̀	SQOPW	QOV]	̀XP\Y[Y\VaaU	QS	\SWWP\Q	QOP	̂SW_kI	JKLM	vwwxyz{|wx	}~	�}|w}|~}���|�	�}���[	QOP	nR]PW	XWP[PẀ	QS	V\\PXQ	̂SW_	QOVQ	Ỳ	]SQ	Y]	V\\SWZV]\P	RYQO	QOP	WPlgYWPeP]Q̀	S[	QOP	fS]QWV\Q	mS\geP]Q̀q	QOP	nR]PW	eVU	ZS	̀S	Y]̀QPVZ	S[	WPlgYWY]p	YQ̀	WPeSdVa	V]Z	\SWWP\QYS]q	Y]	ROY\O	\V̀P	QOP	fS]QWV\Q	hge	RYaa	bP	WPZg\PZ	V̀	VXXWSXWYVQP	V]Z	PlgYQVbaPk	hg\O	VZ�g̀QeP]Q	̀OVaa	bP	V[[P\QPZ	ROPQOPW	SW	]SQ	[Y]Va	XVUeP]Q	OV̀	bPP]	eVZPkv������	JM			�������v�����	����������I	JMLJ	�}�x�|�|�	�{�NOP	fS]QWV\Q	̀OVaa	bP	pSdPW]PZ	bU	QOP	aVR	S[	QOP	XaV\P	ROPWP	QOP	�WS�P\Q	ỲkI	JMLK	��wwx��}��	{|�	v����|�I	JMLKLJ	NOP	nR]PW	V]Z	fS]QWV\QSW	WP̀XP\QYdPaU	bY]Z	QOPèPadP̀q	QOPYW	XVWQ]PẀq	̀g\\P̀̀SẀq	V̀̀Yp]̀q	V]Z	aPpVa	WPXWP̀P]QVQYdP̀	QS	\SdP]V]Q̀q	VpWPPeP]Q̀q	V]Z	SbaYpVQYS]̀	\S]QVY]PZ	Y]	QOP	fS]QWV\Q	mS\geP]Q̀k	uc\PXQ	V̀	XWSdYZPZ	Y]	hP\QYS]	i�kjkjq	]PYQOPW	XVWQU	QS	QOP	fS]QWV\Q	̀OVaa	V̀̀Yp]	QOP	fS]QWV\Q	V̀	V	ROSaP	RYQOSgQ	RWYQQP]	\S]̀P]Q	S[	QOP	SQOPWk	�[	PYQOPW	XVWQU	VQQPeXQ̀	QS	eV_P	V]	V̀̀Yp]eP]Q	RYQOSgQ	̀g\O	\S]̀P]Qq	QOVQ	XVWQU	̀OVaa	]PdPWQOPaP̀̀	WPeVY]	aPpVaaU	WP̀XS]̀YbaP	[SW	Vaa	SbaYpVQYS]̀	g]ZPW	QOP	fS]QWV\QkI	JMLKLK	NOP	nR]PW	eVUq	RYQOSgQ	\S]̀P]Q	S[	QOP	fS]QWV\QSWq	V̀̀Yp]	QOP	fS]QWV\Q	QS	V	aP]ZPW	XWSdYZY]p	\S]̀QWg\QYS]	[Y]V]\Y]p	[SW	QOP	�WS�P\Qq	Y[	QOP	aP]ZPW	V̀̀geP̀	QOP	nR]PWr̀	WYpOQ̀	V]Z	SbaYpVQYS]̀	g]ZPW	QOP	fS]QWV\Q	mS\geP]Q̀k	NOP	fS]QWV\QSW	̀OVaa	PcP\gQP	Vaa	\S]̀P]Q̀	WPV̀S]VbaU	WPlgYWPZ	QS	[V\YaYQVQP	QOP	V̀̀Yp]eP]QkI	JMLM	����z�	{|�	�x�x��x�I	JMLMLJ	mgQYP̀	V]Z	SbaYpVQYS]̀	YeXS̀PZ	bU	QOP	fS]QWV\Q	mS\geP]Q̀	V]Z	WYpOQ̀	V]Z	WPePZYP̀	VdVYaVbaP	QOPWPg]ZPW	ÒVaa	bP	Y]	VZZYQYS]	QS	V]Z	]SQ	V	aYeYQVQYS]	S[	ZgQYP̀q	SbaYpVQYS]̀q	WYpOQ̀q	V]Z	WPePZYP̀	SQOPWRỲP	YeXS̀PZ	SW	VdVYaVbaP	bU	aVRkI	JMLMLK	tS	V\QYS]	SW	[VYagWP	QS	V\Q	bU	QOP	nR]PWq	fS]̀QWg\QYS]	�V]VpPWq	�W\OYQP\Qq	SW	fS]QWV\QSW	̀OVaa	\S]̀QYQgQP	V	RVYdPW	S[	V	WYpOQ	SW	ZgQU	V[[SWZPZ	QOPe	g]ZPW	QOP	fS]QWV\Qq	]SW	̀OVaa	̀g\O	V\QYS]	SW	[VYagWP	QS	V\Q	\S]̀QYQgQP	VXXWSdVa	S[	SW	V\lgYP̀\P]\P	Y]	V	bWPV\O	QOPWPg]ZPWq	Pc\PXQ	V̀	eVU	bP	̀XP\Y[Y\VaaU	VpWPPZ	gXS]	Y]	RWYQY]pkI	JMLo	�x�z�	{|�	�|�yxwz�}|�I	JMLoLJ	NP̀Q̀q	Y]̀XP\QYS]̀q	V]Z	VXXWSdVà	S[	XSWQYS]̀	S[	QOP	̂SW_	̀OVaa	bP	eVZP	V̀	WPlgYWPZ	bU	QOP	fS]QWV\Q	mS\geP]Q̀	V]Z	bU	VXXaY\VbaP	aVR̀q	̀QVQgQP̀q	SWZY]V]\P̀q	\SZP̀q	WgaP̀q	V]Z	WPpgaVQYS]̀	SW	aVR[ga	SWZPẀ	S[	XgbaY\	VgQOSWYQYP̀k	�]aP̀̀	SQOPWRỲP	XWSdYZPZq	QOP	fS]QWV\QSW	̀OVaa	eV_P	VWWV]pPeP]Q̀	[SW	̀g\O	QP̀Q̀q	Y]̀XP\QYS]̀q	V]Z	VXXWSdVà	RYQO	V]	Y]ZPXP]ZP]Q	QP̀QY]p	aVbSWVQSWU	SW	P]QYQU	V\\PXQVbaP	QS	QOP	nR]PWq	SW	RYQO	QOP	VXXWSXWYVQP	XgbaY\	VgQOSWYQUq	V]Z	̀OVaa	bPVW	Vaa	WPaVQPZ	\S̀Q̀	S[	QP̀Q̀q	Y]̀XP\QYS]̀q	V]Z	VXXWSdVàk	NOP	fS]QWV\QSW	̀OVaa	pYdP	QOP	fS]̀QWg\QYS]	�V]VpPW	V]Z	�W\OYQP\Q	QYePaU	]SQY\P	S[	ROP]	V]Z	ROPWP	QP̀Q̀	V]Z	Y]̀XP\QYS]̀	VWP	QS	bP	eVZP	̀S	QOVQ	QOP	fS]̀QWg\QYS]	�V]VpPW	V]Z	�W\OYQP\Q	eVU	bP	XWP̀P]Q	[SW	̀g\O	XWS\PZgWP̀k	NOP	nR]PW	̀OVaa	bPVW	\S̀Q̀	S[	QP̀Q̀q	Y]̀XP\QYS]̀q	SW	VXXWSdVà	QOVQ	ZS	]SQ	bP\SeP	WPlgYWPeP]Q̀	g]QYa	V[QPW	bYZ̀	VWP	WP\PYdPZ	SW	]PpSQYVQYS]̀	\S]\agZPZk	NOP	nR]PW	̀OVaa	ZYWP\QaU	VWWV]pP	V]Z	XVU	[SW	QP̀Q̀q	Y]̀XP\QYS]̀q	SW	VXXWSdVà	ROPWP	bgYaZY]p	\SZP̀	SW	VXXaY\VbaP	aVR̀	SW	WPpgaVQYS]̀	̀S	WPlgYWPk
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I	JKLMLN	OP	QRS	TUVWQXYZQ[UV	\]V]̂SX_	̀XZR[QSZQ_	abVSX_	UX	cYde[Z	]YQRUX[Q[SW	R]f[V̂	gYX[Wh[ZQ[UV	hSQSXi[VS	QR]Q	cUXQ[UVW	UP	QRS	jUXk	XSlY[XS	]hh[Q[UV]e	QSWQ[V̂_	[VWcSZQ[UV_	UX	]ccXUf]e	VUQ	[VZeYhSh	YVhSX	mSZQ[UV	nopqpn_	QRS	TUVWQXYZQ[UV	\]V]̂SX	]Vh	̀XZR[QSZQ	b[ee_	YcUV	bX[QQSV	]YQRUX[r]Q[UV	PXUi	QRS	abVSX_	[VWQXYZQ	QRS	TUVQX]ZQUX	QU	i]kS	]XX]V̂SiSVQW	PUX	WYZR	]hh[Q[UV]e	QSWQ[V̂_	[VWcSZQ[UV_	UX	]ccXUf]e_	ds	]V	SVQ[Qs	]ZZScQ]deS	QU	QRS	abVSX_	]Vh	QRS	TUVQX]ZQUX	WR]ee	̂[fS	Q[iSes	VUQ[ZS	QU	QRS	TUVWQXYZQ[UV	\]V]̂SX	]Vh	̀XZR[QSZQ	UP	bRSV	]Vh	bRSXS	QSWQW	]Vh	[VWcSZQ[UVW	]XS	QU	dS	i]hS	WU	QR]Q	QRS	TUVWQXYZQ[UV	\]V]̂SX	]Vh	̀XZR[QSZQ	i]s	dS	cXSWSVQ	PUX	WYZR	cXUZShYXSWp	mYZR	ZUWQW_	StZScQ	]W	cXUf[hSh	[V	mSZQ[UV	nopqpo_	WR]ee	dS	]Q	QRS	abVSXuW	StcSVWSpI	JKLMLK	OP	cXUZShYXSW	PUX	QSWQ[V̂_	[VWcSZQ[UV_	UX	]ccXUf]e	YVhSX	mSZQ[UVW	nopqpn	]Vh	nopqpv	XSfS]e	P][eYXS	UP	QRS	cUXQ[UVW	UP	QRS	jUXk	QU	ZUices	b[QR	XSlY[XSiSVQW	SWQ]de[WRSh	ds	QRS	TUVQX]ZQ	wUZYiSVQW_	]ee	ZUWQW	i]hS	VSZSWW]Xs	ds	WYZR	P][eYXS_	[VZeYh[V̂	QRUWS	UP	XScS]QSh	cXUZShYXSW	]Vh	ZUicSVW]Q[UV	PUX	QRS	TUVWQXYZQ[UV	\]V]̂SXuW	]Vh	̀XZR[QSZQuW	WSXf[ZSW	]Vh	StcSVWSW_	WR]ee	dS	]Q	QRS	TUVQX]ZQUXuW	StcSVWSpI	JKLMLM	xSlY[XSh	ZSXQ[P[Z]QSW	UP	QSWQ[V̂_	[VWcSZQ[UV_	UX	]ccXUf]e	WR]ee_	YVeSWW	UQRSXb[WS	XSlY[XSh	ds	QRS	TUVQX]ZQ	wUZYiSVQW_	dS	WSZYXSh	ds	QRS	TUVQX]ZQUX	]Vh	cXUicQes	hSe[fSXSh	QU	QRS	TUVWQXYZQ[UV	\]V]̂SX	PUX	QX]VWi[QQ]e	QU	QRS	X̀ZR[QSZQpI	JKLMLy	OP	QRS	TUVWQXYZQ[UV	\]V]̂SX	UX	̀XZR[QSZQ	[W	QU	UdWSXfS	QSWQW_	[VWcSZQ[UVW_	UX	]ccXUf]eW	XSlY[XSh	ds	QRS	TUVQX]ZQ	wUZYiSVQW_	QRS	TUVWQXYZQ[UV	\]V]̂SX	UX	̀XZR[QSZQ	b[ee	hU	WU	cXUicQes	]Vh_	bRSXS	cX]ZQ[Z]deS_	]Q	QRS	VUXi]e	ce]ZS	UP	QSWQ[V̂pI	JKLMLz	{SWQW	UX	[VWcSZQ[UVW	ZUVhYZQSh	cYXWY]VQ	QU	QRS	TUVQX]ZQ	wUZYiSVQW	WR]ee	dS	i]hS	cXUicQes	QU	]fU[h	YVXS]WUV]deS	hSe]s	[V	QRS	jUXkpI	JKLy	|}~����~�]siSVQW	hYS	]Vh	YVc][h	YVhSX	QRS	TUVQX]ZQ	wUZYiSVQW	WR]ee	dS]X	[VQSXSWQ	PXUi	QRS	h]QS	c]siSVQ	[W	hYS	]Q	QRS	X]QS	QRS	c]XQ[SW	]̂XSS	YcUV	[V	bX[Q[V̂	UX_	[V	QRS	]dWSVZS	QRSXSUP_	]Q	QRS	eŜ]e	X]QS	cXSf][e[V̂	PXUi	Q[iS	QU	Q[iS	]Q	QRS	ce]ZS	bRSXS	QRS	�XUgSZQ	[W	eUZ]QShpI	JKLz	����	����~�	�}	������{RS	abVSX	]Vh	TUVQX]ZQUX	WR]ee	ZUiiSVZS	]ee	Ze][iW	]Vh	Z]YWSW	UP	]ZQ[UV_	bRSQRSX	[V	ZUVQX]ZQ_	QUXQ_	dXS]ZR	UP	b]XX]VQs	UX	UQRSXb[WS_	]̂][VWQ	QRS	UQRSX	]X[W[V̂	UYQ	UP	UX	XSe]QSh	QU	QRS	TUVQX]ZQ	[V	]ZZUXh]VZS	b[QR	QRS	XSlY[XSiSVQW	UP	QRS	P[V]e	h[WcYQS	XSWUeYQ[UV	iSQRUh	WSeSZQSh	[V	QRS	̀ X̂SSiSVQ	b[QR[V	QRS	Q[iS	cSX[Uh	WcSZ[P[Sh	ds	]cce[Z]deS	e]b_	dYQ	[V	]Vs	Z]WS_	VUQ	iUXS	QR]V	n�	sS]XW	]PQSX	QRS	h]QS	UP	mYdWQ]VQ[]e	TUiceSQ[UV	UP	QRS	jUXkp	{RS	abVSX	]Vh	TUVQX]ZQUX	b][fS	]ee	Ze][iW	]Vh	Z]YWSW	UP	]ZQ[UV	VUQ	ZUiiSVZSh	[V	]ZZUXh]VZS	b[QR	QR[W	mSZQ[UV	nop�pI	JKL�	�����	�����~�}�~�I	JKL�LJ{RS	TUVQX]ZQUX	WR]ee	i][VQ][V	cUe[Z[SW	UP	SiceUsiSVQ	]W	PUeeUbW�LJ	 {RS	TUVQX]ZQUX	]Vh	QRS	TUVQX]ZQUXuW	WYdZUVQX]ZQUXW	WR]ee	VUQ	h[WZX[i[V]QS	]̂][VWQ	]Vs	SiceUsSS	UX	]cce[Z]VQ	PUX	SiceUsiSVQ	dSZ]YWS	UP	X]ZS_	XSe[̂[UV_	ZUeUX_	WSt_	UX	V]Q[UV]e	UX[̂[Vp	{RS	TUVQX]ZQUX	WR]ee	Q]kS	]PP[Xi]Q[fS	]ZQ[UV	QU	SVWYXS	QR]Q	]cce[Z]VQW	]XS	SiceUsSh_	]Vh	QR]Q	SiceUsSSW	]XS	QXS]QSh	hYX[V̂	SiceUsiSVQ	b[QRUYQ	XŜ]Xh	QU	QRS[X	X]ZS_	XSe[̂[UV_	ZUeUX_	WSt_	UX	V]QYX]e	UX[̂[Vp	mYZR	]ZQ[UV	WR]ee	[VZeYhS_	dYQ	VUQ	dS	e[i[QSh	QU_	QRS	PUeeUb[V̂�	SiceUsiSVQ_	YĉX]h[V̂_	hSiUQ[UV	UX	QX]VWPSX�	XSZXY[QiSVQ	UX	XSZXY[QiSVQ	]hfSXQ[W[V̂�	e]sUPP	UX	QSXi[V]Q[UV�	X]QSW	UP	c]s	UX	UQRSX	PUXiW	UP	ZUicSVW]Q[UV�	]Vh	WSeSZQ[UV	PUX	QX][V[V̂_	[VZeYh[V̂	]ccXSVQ[ZSWR[cp	{RS	TUVQX]ZQUX	]̂XSSW	QU	cUWQ	[V	ZUVWc[ZYUYW	ce]ZSW_	]f][e]deS	QU	SiceUsSSW	]Vh	]cce[Z]VQW	PUX	SiceUsiSVQ_	VUQ[ZS	WSQQ[V̂	PUXQR	QRS	cUe[Z[SW	UP	VUV�h[WZX[i[V]Q[UVpLN	 {RS	TUVQX]ZQUX	]Vh	QRS	TUVQX]ZQUXuW	WYdZUVQX]ZQUXW	WR]ee_	[V	]ee	WUe[Z[Q]Q[UVW	UX	]hfSXQ[WSiSVQ	PUX	SiceUsSSW	ce]ZSh	ds	QRSi	UX	UV	QRS[X	dSR]eP_	WQ]QS	QR]Q	]ee	lY]e[P[Sh	]cce[Z]VQW	b[ee	XSZS[fS	ZUVW[hSX]Q[UV	PUX	SiceUsiSVQ	b[QRUYQ	XŜ]Xh	QU	X]ZS_	XSe[̂[UV_	ZUeUX_	WSt	UX	V]Q[UV]e	UX[̂[VpI	JKL�	����	��~��I	JKL�LJ	{RS	TUVQX]ZQUX	WR]ee	ZUices	b[QR	�XSf][e[V̂	j]̂S	x]QSW	[WWYSh	]Vh	cSX[Uh[Z]ees	Ych]QSh_	ds	QRS	�Sb	�UXk	mQ]QS	wSc]XQiSVQ	UP	�]dUX_	PUX	QRS	eUZ]Q[UV	]Vh	hYX]Q[UV	UP	QRS	�XUgSZQp
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IJKLMNO	PQ			KOJRLSIKLTS	TJ	UVUWOSULTS	TX	KYO	MTSKJIMKZ	PQ[P	K\]̂_̀ab_c̀	de	bf\	Mc̀b]agbc]Z	PQ[P[P	hij	klmnopqnlo	rps	njortmpnj	nij	klmnopqn	tu	nij	vlow	tx	xnlyyjz	ulo	p	yjotlz	lu	{|	qlmxjq}nt~j	zpsx	niol}�i	ml	pqn	lo	up}�n	lu	nij	klmnopqnlo�	p	�}�qlmnopqnlo�	p	�}��x}�qlmnopqnlo�	nijto	p�jmnx	lo	jry�lsjjx�	lo	pms	lnijo	yjoxlmx	lo	jmntntjx	yjoulortm�	ylontlmx	lu	nij	vlow�	}mzjo	ztojqn	lo	tmztojqn	qlmnopqn	�tni	nij	klmnopqnlo�	ulo	pms	lu	nij	ul��l�tm�	ojpxlmx�[P �xx}pmqj	lu	pm	lozjo	lu	p	ql}on	lo	lnijo	y}��tq	p}nilotns	ip~tm�	�}otxztqntlm	nipn	oj�}tojx	p��	vlow	nl	�j	xnlyyjz�[� �m	pqn	lu	�l~jomrjmn�	x}qi	px	p	zjq�popntlm	lu	mpntlmp�	jrjo�jmqs�	nipn	oj�}tojx	p��	vlow	nl	�j	xnlyyjz�[� �jqp}xj	nij	klmxno}qntlm	�pmp�jo	ipx	mln	qjontutjz	lo	nij	�oqitnjqn	ipx	mln	txx}jz	p	kjontutqpnj	ulo	�psrjmn	pmz	ipx	mln	mlntutjz	nij	klmnopqnlo	lu	nij	ojpxlm	ulo	�tniil�ztm�	qjontutqpntlm	px	yol~tzjz	tm	�jqntlm	����	lo	�jqp}xj	nij	��mjo	ipx	mln	rpzj	ypsrjmn	lm	p	kjontutqpnj	ulo	�psrjmn	�tnitm	nij	ntrj	xnpnjz	tm	nij	klmnopqn	�lq}rjmnx�	lo[Q hij	��mjo	ipx	upt�jz	nl	u}omtxi	nl	nij	klmnopqnlo	ojpxlmp��j	j~tzjmqj	px	oj�}tojz	�s	�jqntlm	����Z	PQ[P[�	hij	klmnopqnlo	rps	njortmpnj	nij	klmnopqn	tu�	niol}�i	ml	pqn	lo	up}�n	lu	nij	klmnopqnlo�	p	�}�qlmnopqnlo�	p	�}��x}�qlmnopqnlo�	nijto	p�jmnx	lo	jry�lsjjx�	lo	pms	lnijo	yjoxlmx	lo	jmntntjx	yjoulortm�	ylontlmx	lu	nij	vlow�	}mzjo	ztojqn	lo	tmztojqn	qlmnopqn	�tni	nij	klmnopqnlo�	ojyjpnjz	x}xyjmxtlmx�	zj�psx�	lo	tmnjoo}yntlmx	lu	nij	jmntoj	vlow	�s	nij	��mjo	px	zjxqot�jz	tm	�jqntlm	���{�	qlmxntn}nj	tm	nij	p��oj�pnj	rloj	nipm	�||	yjoqjmn	lu	nij	nlnp�	m}r�jo	lu	zpsx	xqijz}�jz	ulo	qlry�jntlm�	lo	��|	zpsx	tm	pms	{���zps	yjotlz�	�itqij~jo	tx	�jxx�Z	PQ[P[�	�u	lmj	lu	nij	ojpxlmx	zjxqot�jz	tm	�jqntlm	������	lo	������	j�txnx�	nij	klmnopqnlo	rps�	}ylm	xj~jm	zpsx�	mlntqj	nl	nij	��mjo�	klmxno}qntlm	�pmp�jo	pmz	�oqitnjqn�	njortmpnj	nij	klmnopqn	pmz	ojql~jo	uolr	nij	��mjo	ypsrjmn	ulo	vlow	j�jq}njz�	px	�j��	px	ojpxlmp��j	l~joijpz	pmz	yolutn	lm	vlow	mln	j�jq}njz�	pmz	qlxnx	tmq}oojz	�s	ojpxlm	lu	x}qi	njortmpntlm�Z	PQ[P[Q	�u	nij	vlow	tx	xnlyyjz	ulo	p	yjotlz	lu	�|	qlmxjq}nt~j	zpsx	niol}�i	ml	pqn	lo	up}�n	lu	nij	klmnopqnlo�	p	�}�qlmnopqnlo�	p	�}��x}�qlmnopqnlo�	lo	nijto	p�jmnx	lo	jry�lsjjx�	lo	pms	lnijo	yjoxlmx	yjoulortm�	ylontlmx	lu	nij	vlow	�jqp}xj	nij	��mjo	ipx	ojyjpnjz�s	upt�jz	nl	u}�ut��	nij	��mjo�x	l��t�pntlmx	}mzjo	nij	klmnopqn	�lq}rjmnx	�tni	ojxyjqn	nl	rpnnjox	trylonpmn	nl	nij	yol�ojxx	lu	nij	vlow�	nij	klmnopqnlo	rps�	}ylm	xj~jm	pzztntlmp�	zpsx�	mlntqj	nl	nij	��mjo�	klmxno}qntlm	�pmp�jo	pmz	�oqitnjqn�	njortmpnj	nij	klmnopqn	pmz	ojql~jo	uolr	nij	��mjo	px	yol~tzjz	tm	�jqntlm	�����{�Z	PQ[�	K\]̂_̀ab_c̀	de	bf\	T�̀\]	�c]	Ma��\Z	PQ[�[P	hij	��mjo	rps	njortmpnj	nij	klmnopqn	tu	nij	klmnopqnlo[P ojyjpnjz�s	oju}xjx	lo	upt�x	nl	x}yy�s	jml}�i	yolyjo�s	xwt��jz	�lowjox	lo	yolyjo	rpnjotp�x�[� upt�x	nl	rpwj	ypsrjmn	nl	�}�qlmnopqnlox	lo	x}yy�tjox	tm	pqqlozpmqj	�tni	nij	ojxyjqnt~j	p�ojjrjmnx	�jn�jjm	nij	klmnopqnlo	pmz	nij	�}�qlmnopqnlox	lo	x}yy�tjox�[� ojyjpnjz�s	ztxoj�pozx	pyy�tqp��j	�p�x�	xnpn}njx�	loztmpmqjx�	qlzjx�	o}�jx	pmz	oj�}�pntlmx�	lo	�p�u}�	lozjox	lu	p	y}��tq	p}nilotns�	lo[Q lnijo�txj	tx	�}t�ns	lu	x}�xnpmntp�	�ojpqi	lu	p	yol~txtlm	lu	nij	klmnopqn	�lq}rjmnx�Z	PQ[�[�	vijm	pms	lu	nij	ojpxlmx	zjxqot�jz	tm	�jqntlm	������	j�txn�	punjo	qlmx}�npntlm	�tni	nij	klmxno}qntlm	�pmp�jo�	pmz	}ylm	qjontutqpntlm	�s	nij	�oqitnjqn	nipn	x}uutqtjmn	qp}xj	j�txnx	nl	�}xntus	x}qi	pqntlm�	nij	��mjo	rps�	�tnil}n	yoj�}ztqj	nl	pms	lnijo	ot�inx	lo	ojrjztjx	lu	nij	��mjo	pmz	punjo	�t~tm�	nij	klmnopqnlo	pmz	nij	klmnopqnlo�x	x}ojns�	tu	pms�	xj~jm	zpsx�	�otnnjm	mlntqj�	njortmpnj	jry�lsrjmn	lu	nij	klmnopqnlo	pmz	rps�	x}��jqn	nl	pms	yotlo	ot�inx	lu	nij	x}ojns�[P  �q�}zj	nij	klmnopqnlo	uolr	nij	xtnj	pmz	npwj	ylxxjxxtlm	lu	p��	rpnjotp�x�	j�}tyrjmn�	nll�x�	pmz	qlmxno}qntlm	j�}tyrjmn	pmz	rpqitmjos	nijojlm	l�mjz	�s	nij	klmnopqnlo�[� �qqjyn	pxxt�mrjmn	lu	x}�qlmnopqnx	y}ox}pmn	nl	�jqntlm	����	pmz[� ¡tmtxi	nij	vlow	�s	�ipnj~jo	ojpxlmp��j	rjnilz	nij	��mjo	rps	zjjr	j�yjztjmn�	¢ylm	�otnnjm	oj�}jxn	lu	nij	klmnopqnlo�	nij	��mjo	xip��	u}omtxi	nl	nij	klmnopqnlo	p	zjnpt�jz	pqql}mntm�	lu	nij	qlxnx	tmq}oojz	�s	nij	��mjo	tm	utmtxitm�	nij	vlow�Z	PQ[�[�	vijm	nij	��mjo	njortmpnjx	nij	klmnopqn	ulo	lmj	lu	nij	ojpxlmx	xnpnjz	tm	�jqntlm	�������	nij	klmnopqnlo	xip��	mln	�j	jmntn�jz	nl	ojqjt~j	u}onijo	ypsrjmn	}mnt�	nij	vlow	tx	utmtxijz�
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I	JKLMLK	NO	PQR	STUVWX	YVZVT[R	\O	PQR	]\TP̂V[P	_S̀ 	Ra[RRXb	[\bPb	\O	OWTWbQWTc	PQR	d\̂ef	WT[ZSXWTc	[\̀ URTbVPW\T	O\̂	PQR	]\TbP̂S[PW\T	gVTVcR̂hb	VTX	î[QWPR[Phb	bR̂jW[Rb	VTX	RaURTbRb	̀VXR	TR[RbbV̂k	PQR̂RYkf	VTX	\PQR̂	XV̀VcRb	WT[Ŝ̂RX	Yk	PQR	lmTR̂	VTX	T\P	RaÛRbbZk	mVWjRXf	bS[Q	Ra[Rbb	bQVZZ	YR	UVWX	P\	PQR	]\TP̂V[P\̂n	NO	bS[Q	[\bPb	VTX	XV̀VcRb	Ra[RRX	PQR	STUVWX	YVZVT[Rf	PQR	]\TP̂V[P\̂	bQVZZ	UVk	PQR	XWOOR̂RT[R	P\	PQR	lmTR̂n	oQR	V̀\STP	P\	YR	UVWX	P\	PQR	]\TP̂V[P\̂	\̂	lmTR̂f	Vb	PQR	[VbR	̀Vk	YRf	bQVZZf	SU\T	VUUZW[VPW\Tf	YR	[R̂PWOWRX	Yk	PQR	NTWPWVZ	pR[WbW\T	gVeR̂	VOPR̂	[\TbSZPVPW\T	mWPQ	PQR	]\TbP̂S[PW\T	gVTVcR̂f	VTX	PQWb	\YZWcVPW\T	O\̂	UVk̀ RTP	bQVZZ	bŜjWjR	PR̂̀ WTVPW\T	\O	PQR	]\TP̂V[PnI	JKLq	rstuvwtxyw	z{	|}v	~�wv�	�y�	�yw�vwxvw�vI	JKLqLJ	oQR	lmTR̂	̀Vkf	mWPQ\SP	[VSbRf	\̂XR̂	PQR	]\TP̂V[P\̂	WT	m̂WPWTc	P\	bSbURTXf	XRZVk	\̂	WTPR̂̂SUP	PQR	d\̂ef	WT	mQ\ZR	\̂	WT	UV̂P	O\̂	bS[Q	UR̂W\X	\O	PẀR	Vb	PQR	lmTR̂	̀Vk	XRPR̂̀ WTRnI	JKLqLM	oQR	]\TP̂V[P	_S̀ 	VTX	PQR	]\TP̂V[P	oẀR	bQVZZ	YR	VX�SbPRX	O\̂	WT[̂RVbRb	WT	PQR	[\bP	VTX	PẀR	[VSbRX	Yk	bSbURTbW\Tf	XRZVkf	\̂	WTPR̂̂SUPW\T	STXR̂	_R[PW\T	��n�n�n	iX�SbP̀RTP	\O	PQR	]\TP̂V[P	_S̀ 	bQVZZ	WT[ZSXR	Û\OWPn	�\	VX�SbP̀RTP	bQVZZ	YR	̀VXR	P\	PQR	RaPRTP�LJ PQVP	UR̂O\̂̀ VT[R	Wbf	mVbf	\̂	m\SZX	QVjR	YRRTf	b\	bSbURTXRXf	XRZVkRXf	\̂	WTPR̂̂SUPRXf	Yk	VT\PQR̂	[VSbR	O\̂	mQW[Q	PQR	]\TP̂V[P\̂	Wb	̂RbU\TbWYZR�	\̂LM PQVP	VT	R�SWPVYZR	VX�SbP̀RTP	Wb	̀VXR	\̂	XRTWRX	STXR̂	VT\PQR̂	Û\jWbW\T	\O	PQWb	]\TP̂V[PnI	JKLK	�v��xw�|xyw	z{	|}v	~�wv�	�y�	�yw�vwxvw�vI	JKLKLJ	oQR	lmTR̂	̀Vkf	VP	VTk	PẀRf	PR̂̀ WTVPR	PQR	]\TP̂V[P	O\̂	PQR	lmTR̂hb	[\TjRTWRT[R	VTX	mWPQ\SP	[VSbRnI	JKLKLM	�U\T	̂R[RWUP	\O	m̂WPPRT	T\PW[R	Ô\̀ 	PQR	lmTR̂	\O	bS[Q	PR̂̀ WTVPW\T	O\̂	PQR	lmTR̂hb	[\TjRTWRT[Rf	PQR	]\TP̂V[P\̂	bQVZZLJ [RVbR	\UR̂VPW\Tb	Vb	XŴR[PRX	Yk	PQR	lmTR̂	WT	PQR	T\PW[R�LM PVeR	V[PW\Tb	TR[RbbV̂kf	\̂	PQVP	PQR	lmTR̂	̀Vk	XŴR[Pf	O\̂	PQR	Û\PR[PW\T	VTX	ÛRbR̂jVPW\T	\O	PQR	d\̂e�	VTXLq Ra[RUP	O\̂	d\̂e	XŴR[PRX	P\	YR	UR̂O\̂̀ RX	ÛW\̂	P\	PQR	ROOR[PWjR	XVPR	\O	PR̂̀ WTVPW\T	bPVPRX	WT	PQR	T\PW[Rf	PR̂̀ WTVPR	VZZ	RaWbPWTc	bSY[\TP̂V[Pb	VTX	UŜ[QVbR	\̂XR̂b	VTX	RTPR̂	WTP\	T\	OŜPQR̂	bSY[\TP̂V[Pb	VTX	UŜ[QVbR	\̂XR̂bnI	JKLKLq		NT	[VbR	\O	bS[Q	PR̂̀ WTVPW\T	O\̂	PQR	lmTR̂hb	[\TjRTWRT[Rf	PQR	]\TP̂V[P\̂	bQVZZ	YR	RTPWPZRX	P\f	VTX	PQR	lmTR̂	bQVZZ	̂RẀYŜbR	PQR	]\TP̂V[P\̂	O\̂f	VT	R�SWPVYZR	Û\	̂VPV	U\̂PW\T	\O	PQR	]\TP̂V[P\̂hb	ORR	YVbRX	\T	PQR	U\̂PW\T	\O	PQR	d\̂e	Û\UR̂Zk	[\̀ UZRPRX	YRO\̂R	PQR	ROOR[PWjR	XVPR	\O	PR̂̀ WTVPW\Tn	]\TP̂V[P\̂hb	UVk̀ RTP	O\̂	VZZ	bS[Q	d\̂e	bQVZZ	YR	[\TPWTcRTP	\T	WPb	UR̂O\̂̀ VT[R	\O	bS[Q	d\̂e	WT	V[[\̂XVT[R	mWPQ	PQR	]\TP̂V[P	p\[S̀ RTPb	Vb	[R̂PWOWRX	Yk	PQR	î[QWPR[P	VTX	]\TbP̂S[PW\T	gVTVcR̂	VTX	PQR	XRZWjR̂k	VZZ	̂R�SŴRX	bSỲ WPPVZb	̂RZVPRX	P\	PQR	[\̀ UZRPRX	d\̂en	]\TP̂V[P\̂	bQVZZ	YR	RTPWPZRX	P\	T\	\PQR̂	UVk̀ RTP	VTX	mVWjRb	VTk	[ZVẀ	O\̂	XV̀VcRbn�������	J�			�����r	���	��r����rI	J�LJ	���x�tI	J�LJLJ	�v�xwx|xywL	i	]ZVẀ	Wb	V	XR̀VTX	\̂	VbbR̂PW\T	Yk	\TR	\O	PQR	UV̂PWRb	bRReWTcf	Vb	V	̀VPPR̂	\O	̂WcQPf	UVk̀ RTP	\O	\̀TRkf	V	[QVTcR	WT	PQR	]\TP̂V[P	oẀRf	\̂	\PQR̂	̂RZWRO	mWPQ	̂RbUR[P	P\	PQR	PR̂̀ b	\O	PQR	]\TP̂V[Pn	oQR	PR̂̀ 	�]ZVẀ�	VZb\	WT[ZSXRb	\PQR̂	XWbUSPRb	VTX	̀VPPR̂b	WT	�SRbPW\T	YRPmRRT	PQR	lmTR̂	VTX	]\TP̂V[P\̂	V̂WbWTc	\SP	\O	\̂	̂RZVPWTc	P\	PQR	]\TP̂V[Pn	oQR	̂RbU\TbWYWZWPk	P\	bSYbPVTPWVPR	]ZVẀb	bQVZZ	̂RbP	mWPQ	PQR	UV̂Pk	̀VeWTc	PQR	]ZVẀn	oQWb	_R[PW\T	��n�n�	X\Rb	T\P	̂R�SŴR	PQR	lmTR̂	P\	OWZR	V	]ZVẀ	WT	\̂XR̂	P\	ẀU\bR	ZW�SWXVPRX	XV̀VcRb	WT	V[[\̂XVT[R	mWPQ	PQR	]\TP̂V[P	p\[S̀ RTPbnI	J�LJLM	�x�v	�x�x|t	yw	���x�toQR	lmTR̂	VTX	]\TP̂V[P\̂	bQVZZ	[\̀ R̀T[R	VZZ	]ZVẀb	VTX	[VSbRb	\O	V[PW\T	VcVWTbP	PQR	\PQR̂	VTX	V̂WbWTc	\SP	\O	\̂	R̂ZVPRX	P\	PQR	]\TP̂V[Pf	mQRPQR̂	WT	[\TP̂V[Pf	P\̂Pf	ŶRV[Q	\O	mV̂̂VTPk	\̂	\PQR̂mWbRf	WT	V[[\̂XVT[R	mWPQ	PQR	̂R�SŴR̀RTPb	\O	PQR	YWTXWTc	XWbUSPR	̂Rb\ZSPW\T	̀RPQ\X	bRZR[PRX	WT	PQR	iĉRR̀RTP	VTX	mWPQWT	PQR	UR̂W\X	bUR[WOWRX	Yk	VUUZW[VYZR	ZVmf	YSP	WT	VTk	[VbR	T\P	̀\̂R	PQVT	��	kRV̂b	VOPR̂	PQR	XVPR	\O	_SYbPVTPWVZ	]\̀ UZRPW\T	\O	PQR	d\̂en	oQR	lmTR̂	VTX	]\TP̂V[P\̂	mVWjR	VZZ	]ZVẀb	VTX	[VSbRb	\O	V[PW\T	T\P	[\̀ R̀T[RX	WT	V[[\̂XVT[R	mWPQ	PQWb	_R[PW\T	��n�n n
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I	JKLJLM	NOPQRS	OT	UVWQXYI	JKLJLMLJ	Z[\]̂_	̀a	b]cdbe	cdb	fghbe	ie	Zihce\jciek	gdbeb	cdb	jihl]c]ih	m]n]hm	e]_b	ci	cdb	Z[\]̂	]_	o]e_c	l]_jinbebl	pe]ie	ci	bqp]e\c]ih	io	cdb	pbe]il	oie	jieebjc]ih	io	cdb	ries	_bc	oiecd	]h	tbjc]ih	uvwvwvk	_d\[[	̀b	]h]c]\cbl	̀a	hic]jb	ci	cdb	icdbe	p\eca	\hl	ci	cdb	xh]c]\[	ybj]_]ih	z\sbe	g]cd	\	jipa	_bhc	ci	cdb	Zih_ce{jc]ih	z\h\mbe	\hl	|ejd]cbjck	]o	cdb	|ejd]cbjc	]_	hic	_ben]hm	\_	cdb	xh]c]\[	ybj]_]ih	z\sbew	Z[\]̂_	̀a	b]cdbe	p\eca	{hlbe	cd]_	tbjc]ih	u}wuw~wu	_d\[[	̀b	]h]c]\cbl	g]cd]h	vu	l\a_	\ocbe	ijj{eebhjb	io	cdb	bnbhc	m]n]hm	e]_b	ci	_{jd	Z[\]̂	ie	g]cd]h	vu	l\a_	\ocbe	cdb	j[\]̂\hc	o]e_c	ebjimh]�b_	cdb	jihl]c]ih	m]n]hm	e]_b	ci	cdb	Z[\]̂k	gd]jdbnbe	]_	[\cbew����������	��������I	JKLJLML�	re]ccbh	hic]jb	_d\[[	jihc\]h	\	db\l]hm	_c\c]hm	��ic]jb	io	Z[\]̂�	ci	j[b\e[a	]lbhc]oa	]c	\_	_{jdw	t{jd	hic]jb	_d\[[	_bc	oiecd	]h	lbc\][	cdb	j]ej{̂ _c\hjb_	cd\c	oiê	cdb	̀\_]_	oie	cdb	Z[\]̂	\hl	_d\[[	]hj[{lb	cdb	oi[[ig]hm�LJ	 Z[b\e	_c\cb̂bhc	io	j[\]̂	̂\ccbek	]hj[{l]hm	̀\jsmei{hl	\hl	jdeihi[imawL�	 yij{̂ bhc\c]ih	]h	_{ppiec	io	j[\]̂	̂\ccbewLM	 yij{̂ bhc\c]ih	]h	_{ppiec	io	j[\]̂bl	l\̂\mb_wL�	 Zbec]o]j\c]ih	̀a	eb_pih_]̀[b	ioo]jbe	io	j[\]̂\hcwI	JKLJLMLM	Z[\]̂_	̀a	b]cdbe	cdb	fghbe	ie	Zihce\jciek	gdbeb	cdb	jihl]c]ih	m]n]hm	e]_b	ci	cdb	Z[\]̂	]_	o]e_c	l]_jinbebl	\ocbe	bqp]e\c]ih	io	cdb	pbe]il	oie	jieebjc]ih	io	cdb	ries	_bc	oiecd	]h	tbjc]ih	uvwvwvk	_d\[[	̀b	]h]c]\cbl	̀a	hic]jb	ci	cdb	icdbe	p\ecaw	xh	_{jd	bnbhck	hi	lbj]_]ih	̀a	cdb	xh]c]\[	ybj]_]ih	z\sbe	]_	eb�{]eblwI	JKLJL�	UO�PQ��Q��	UO�P�WRP	�S�TO�XW�RSI	JKLJL�LJ	�bhl]hm	o]h\[	eb_i[{c]ih	io	\	Z[\]̂k	bqjbpc	\_	icdbeg]_b	\mebbl	]h	ge]c]hm	ie	\_	pein]lbl	]h	tbjc]ih	�w�	\hl	|ec]j[b	u�k	cdb	Zihce\jcie	_d\[[	peijbbl	l][]mbhc[a	g]cd	pbeoiê\hjb	io	cdb	Zihce\jc	\hl	cdb	fghbe	_d\[[	jihc]h{b	ci	\̂sb	p\â bhc_	]h	\jjiel\hjb	g]cd	cdb	Zihce\jc	yij{̂ bhc_w	�db	|ejd]cbjc	g][[	pebp\eb	Zd\hmb	felbe_	\hl	]__{b	Zbec]o]j\cb_	oie	�\â bhc	]h	\jjiel\hjb	g]cd	cdb	lbj]_]ih_	io	cdb	xh]c]\[	ybj]_]ih	z\sbewI	JKLJL�L�	�db	Zihce\jc	t{̂ 	\hl	Zihce\jc	�]̂b	_d\[[	̀b	\l�{_cbl	]h	\jjiel\hjb	g]cd	cdb	xh]c]\[	ybj]_]ih	z\sbe�_	lbj]_]ihk	_{̀�bjc	ci	cdb	e]mdc	io	b]cdbe	p\eca	ci	peijbbl	]h	\jjiel\hjb	g]cd	cd]_	|ec]j[b	u}w	�db	|ejd]cbjc	g][[	]__{b	Zbec]o]j\cb_	oie	�\â bhc	]h	\jjiel\hjb	g]cd	cdb	lbj]_]ih	io	cdb	xh]c]\[	ybj]_]ih	z\sbewI	JKLJLK	UVWQXY	TO�	���QPQO�WV	UOYPL	xo	cdb	Zihce\jcie	g]_db_	ci	̂\sb	\	Z[\]̂	oie	\h	]hjeb\_b	]h	cdb	Zihce\jc	t{̂ k	ge]ccbh	hic]jb	\_	pein]lbl	]h	tbjc]ih	u}wuw~	_d\[[	̀b	m]nbh	̀boieb	peijbbl]hm	ci	bqbj{cb	cdb	piec]ih	io	cdb	ries	cd\c	]_	cdb	_{̀�bjc	io	cdb	Z[\]̂w	�e]ie	hic]jb	]_	hic	eb�{]ebl	oie	Z[\]̂_	eb[\c]hm	ci	\h	b̂bembhja	bhl\hmbe]hm	[]ob	ie	peipbeca	\e]_]hm	{hlbe	tbjc]ih	u w�wI	JKLJL¡	UVWQXY	TO�	���QPQO�WV	¢QXSI	JKLJL¡LJ	xo	cdb	Zihce\jcie	g]_db_	ci	̂\sb	\	Z[\]̂	oie	\h	]hjeb\_b	]h	cdb	Zihce\jc	�]̂bk	hic]jb	\_	pein]lbl	]h	tbjc]ih	u}wuw~	_d\[[	̀b	m]nbhw	�db	Zihce\jcie�_	Z[\]̂	_d\[[	]hj[{lb	\h	b_c]̂\cb	io	ji_c	\hl	io	peì\̀[b	boobjc	io	lb[\a	ih	peimeb__	io	cdb	riesw	xh	cdb	j\_b	io	\	jihc]h{]hm	lb[\a	ih[a	ihb	Z[\]̂	]_	hbjb__\eawI	JKLJL¡L�	xo	\lnbe_b	gb\cdbe	jihl]c]ih_	\eb	cdb	̀\_]_	oie	\	Z[\]̂	oie	\ll]c]ih\[	c]̂bk	_{jd	Z[\]̂	_d\[[	̀b	lij{̂ bhcbl	à	l\c\	_{̀_c\hc]\c]hm	cd\c	gb\cdbe	jihl]c]ih_	gbeb	\̀hiê\[	oie	cdb	pbe]il	io	c]̂bk	ji{[l	hic	d\nb	̀bbh	eb\_ih\̀[a	\hc]j]p\cbl	\hl	d\l	\h	\lnbe_b	boobjc	ih	cdb	_jdbl{[bl	jih_ce{jc]ihwI	JKLJL¡LM	Z[\]̂_	oie	]hjeb\_b	]h	cdb	Zihce\jc	�]̂b	_d\[[	_bc	oiecd	]h	lbc\][	cdb	j]ej{̂ _c\hjb_	cd\c	oiê	cdb	̀\_]_	oie	cdb	Z[\]̂k	cdb	l\cb	{pih	gd]jd	b\jd	j\{_b	io	lb[\a	̀bm\h	ci	\oobjc	cdb	peimeb__	io	cdb	riesk	cdb	l\cb	{pih	gd]jd	b\jd	j\{_b	io	lb[\a	jb\_bl	ci	\oobjc	cdb	peimeb__	io	cdb	ries	\hl	cdb	h{̂ b̀e	io	l\a_�	]hjeb\_b	]h	cdb	Zihce\jc	�]̂b	j[\]̂bl	\_	\	jih_b�{bhjb	io	b\jd	_{jd	j\{_b	io	lb[\aw	�db	Zihce\jcie	_d\[[	pein]lb	_{jd	_{ppiec]hm	lij{̂ bhc\c]ih	\_	cdb	fghbe	̂\a	eb�{]eb	]hj[{l]hmk	gdbeb	\ppeipe]\cbk	\	ebn]_bl	jih_ce{jc]ih	_jdbl{[b	]hl]j\c]hm	\[[	cdb	\jc]n]c]b_	\oobjcbl	̀a	cdb	j]ej{̂ _c\hjb_	oiê]hm	cdb	̀\_]_	io	cdb	Z[\]̂wI	JKLJL¡L�	�db	Zihce\jcie	_d\[[	hic	̀b	bhc]c[bl	ci	\	_bp\e\cb	]hjeb\_b	]h	cdb	Zihce\jc	�]̂b	oie	b\jd	ihb	io	cdb	h{̂ b̀e	io	j\{_b_	io	lb[\a	gd]jd	̂\a	d\nb	jihj{eebhc	ie	]hcbeeb[\cbl	boobjc_	ih	cdb	peimeb__	io	cdb	riesk	ie	oie	jihj{eebhc	lb[\a_	l{b	ci	cdb	o\{[c	io	cdb	Zihce\jciew
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I	JKLJLM	NOPQRS	TU	VWOPXY	UTS	VTZYR[\RZ]POW	̂OXO_RYL	̀ab	cdefghifdg	hej	klebg	lhmnb	cohmpq	hrhmeqf	bhia	dfabg	sdg	ideqbtubefmho	jhphrbq	hgmqmer	duf	ds	dg	gbohfmer	fd	famq	cdefghifv	̀amq	pufuho	lhmnbg	meioujbqLJ jhphrbq	meiuggbj	wx	fab	klebg	sdg	gbefho	byzbeqbq{	sdg	odqqbq	ds	uqb{	meidpb{	zgdsmf{	smeheimer{	wuqmebqq	hej	gbzufhfmde{	hej	sdg	odqq	ds	phehrbpbef	dg	bpzodxbb	zgdjuifmnmfx	dg	ds	fab	qbgnmibq	ds	quia	zbgqdeq|	hejL} jhphrbq	meiuggbj	wx	fab	cdefghifdg	sdg	zgmeimzho	dssmib	byzbeqbq	meioujmer	fab	idpzbeqhfmde	ds	zbgqdeebo	qfhfmdebj	fabgb{	sdg	odqqbq	ds	smeheimer{	wuqmebqq	hej	gbzufhfmde{	hej	sdg	odqq	ds	zgdsmf	byibzf	hefmimzhfbj	zgdsmf	hgmqmer	jmgbifox	sgdp	fab	~dg�vàmq	pufuho	lhmnbg	mq	hzzomihwob{	lmfaduf	ompmfhfmde{	fd	hoo	ideqbtubefmho	jhphrbq	jub	fd	bmfabg	zhgfx�q	fbgpmehfmde	me	hiidgjheib	lmfa	�gfmiob	��v	I	JKL}	�ZP]POW	̂R�PYPTZI	JKL}LJ	cohmpq{	byioujmer	fadqb	labgb	fab	idejmfmde	rmnmer	gmqb	fd	fab	cohmp	mq	smgqf	jmqidnbgbj	hsfbg	byzmghfmde	ds	fab	zbgmdj	sdg	idggbifmde	ds	fab	~dg�	qbf	sdgfa	me	�bifmde	��v�v�	dg	hgmqmer	uejbg	�bifmdeq	��v�{	��v�{	hej	��v�{	qahoo	wb	gbsbggbj	fd	fab	�emfmho	�bimqmde	�h�bg	sdg	memfmho	jbimqmdev	̀ab	�giamfbif	lmoo	qbgnb	hq	fab	�emfmho	�bimqmde	�h�bg{	ueobqq	dfabglmqb	mejmihfbj	me	fab	�rgbbpbefv	�yibzf	sdg	fadqb	cohmpq	byioujbj	wx	famq	�bifmde	��v�v�{	he	memfmho	jbimqmde	qahoo	wb	gbtumgbj	hq	h	idejmfmde	zgbibjbef	fd	pbjmhfmde	ds	hex	cohmp	hgmqmer	zgmdg	fd	fab	jhfb	ds	smeho	zhxpbef	mq	jubv	�s	he	memfmho	jbimqmde	ahq	edf	wbbe	gbejbgbj	lmfame	��	jhxq	hsfbg	fab	cohmp	ahq	wbbe	gbsbggbj	fd	fab	�emfmho	�bimqmde	�h�bg{	fab	zhgfx	hqqbgfmer	fab	cohmp	phx	jbphej	pbjmhfmde	hej	wmejmer	jmqzufb	gbqdoufmde	lmfaduf	h	jbimqmde	ahnmer	wbbe	gbejbgbjv	�eobqq	fab	�emfmho	�bimqmde	�h�bg	hej	hoo	hssbifbj	zhgfmbq	hrgbb{	fab	�emfmho	�bimqmde	�h�bg	lmoo	edf	jbimjb	jmqzufbq	wbflbbe	fab	cdefghifdg	hej	zbgqdeq	dg	befmfmbq	dfabg	fahe	fab	klebgvI	JKL}L}	̀ab	�emfmho	�bimqmde	�h�bg	lmoo	gbnmbl	cohmpq	hej	lmfame	fbe	jhxq	ds	fab	gbibmzf	ds	h	cohmp	fh�b	deb	dg	pdgb	ds	fab	sdoodlmer	hifmdeq�	���	gbtubqf	hjjmfmdeho	quzzdgfmer	jhfh	sgdp	fab	iohmphef	dg	h	gbqzdeqb	lmfa	quzzdgfmer	jhfh	sgdp	fab	dfabg	zhgfx{	���	gb�bif	fab	cohmp	me	ladob	dg	me	zhgf{	���	hzzgdnb	fab	cohmp{	���	qurrbqf	h	idpzgdpmqb{	dg	���	hjnmqb	fab	zhgfmbq	fahf	fab	�emfmho	�bimqmde	�h�bg	mq	uehwob	fd	gbqdonb	fab	cohmp	ms	fab	�emfmho	�bimqmde	�h�bg	ohi�q	qussmimbef	mesdgphfmde	fd	bnhouhfb	fab	pbgmfq	ds	fab	cohmp	dg	ms	fab	�emfmho	�bimqmde	�h�bg	ideioujbq	fahf{	me	fab	�emfmho	�bimqmde	�h�bg�q	qdob	jmqigbfmde{	mf	lduoj	wb	mehzzgdzgmhfb	sdg	fab	�emfmho	�bimqmde	�h�bg	fd	gbqdonb	fab	cohmpvI	JKL}L�	�e	bnhouhfmer	cohmpq{	fab	�emfmho	�bimqmde	�h�bg	phx{	wuf	qahoo	edf	wb	dwomrhfbj	fd{	idequof	lmfa	dg	qbb�	mesdgphfmde	sgdp	bmfabg	zhgfx	dg	sgdp	zbgqdeq	lmfa	qzbimho	�edlobjrb	dg	byzbgfmqb	lad	phx	hqqmqf	fab	�emfmho	�bimqmde	�h�bg	me	gbejbgmer	h	jbimqmdev	̀ab	�emfmho	�bimqmde	�h�bg	phx	gbtubqf	fab	klebg	fd	hufadgm�b	gbfbefmde	ds	quia	zbgqdeq	hf	fab	klebg�q	byzbeqbvI	JKL}L�	�s	fab	�emfmho	�bimqmde	�h�bg	gbtubqfq	h	zhgfx	fd	zgdnmjb	h	gbqzdeqb	fd	h	cohmp	dg	fd	sugemqa	hjjmfmdeho	quzzdgfmer	jhfh{	quia	zhgfx	qahoo	gbqzdej{	lmfame	fbe	jhxq	hsfbg	gbibmzf	ds	fab	gbtubqf{	hej	qahoo	bmfabg	���	zgdnmjb	h	gbqzdeqb	de	fab	gbtubqfbj	quzzdgfmer	jhfh{	���	hjnmqb	fab	�emfmho	�bimqmde	�h�bg	labe	fab	gbqzdeqb	dg	quzzdgfmer	jhfh	lmoo	wb	sugemqabj{	dg	���	hjnmqb	fab	�emfmho	�bimqmde	�h�bg	fahf	ed	quzzdgfmer	jhfh	lmoo	wb	sugemqabjv	�zde	gbibmzf	ds	fab	gbqzdeqb	dg	quzzdgfmer	jhfh{	ms	hex{	fab	�emfmho	�bimqmde	�h�bg	lmoo	bmfabg	gb�bif	dg	hzzgdnb	fab	cohmp	me	ladob	dg	me	zhgfvI	JKL}LK	̀ab	�emfmho	�bimqmde	�h�bg	lmoo	gbejbg	he	memfmho	jbimqmde	hzzgdnmer	dg	gb�bifmer	fab	cohmp	dg	mejmihfmer	fahf	fab	�emfmho	�bimqmde	�h�bg	mq	uehwob	fd	gbqdonb	fab	cohmpv	̀amq	memfmho	jbimqmde	qahoo	���	wb	me	lgmfmer|	���	qfhfb	fab	gbhqdeq	fabgbsdg|	hej	���	edfmsx	fab	zhgfmbq{	fab	cdeqfguifmde	�hehrbg{	hej	fab	�giamfbif{	ms	fab	�giamfbif	mq	edf	qbgnmer	hq	fab	�emfmho	�bimqmde	�h�bg{	ds	hex	iaherb	me	fab	cdefghif	�up	dg	cdefghif	̀mpb	dg	wdfav	̀ab	memfmho	jbimqmde	qahoo	wb	smeho	hej	wmejmer	de	fab	zhgfmbq	wuf	quw�bif	fd	pbjmhfmde	hej{	ms	fab	zhgfmbq	shmo	fd	gbqdonb	fabmg	jmqzufb	fagdura	pbjmhfmde{	fd	wmejmer	jmqzufb	gbqdoufmdevI	JKL}L�	�mfabg	zhgfx	phx	smob	sdg	pbjmhfmde	ds	he	memfmho	jbimqmde	hf	hex	fmpb{	quw�bif	fd	fab	fbgpq	ds	�bifmde	��v�v�v�vI	JKL}L�LJ	�mfabg	zhgfx	phx{	lmfame	��	jhxq	sgdp	fab	jhfb	ds	gbibmzf	ds	he	memfmho	jbimqmde{	jbphej	me	lgmfmer	fahf	fab	dfabg	zhgfx	smob	sdg	pbjmhfmdev	�s	quia	h	jbphej	mq	phjb	hej	fab	zhgfx	gbibmnmer	fab	jbphej	shmoq	fd	smob	sdg	pbjmhfmde	lmfame	��	jhxq	ds	gbibmzf	fabgbds{	fabe	wdfa	zhgfmbq	lhmnb	fabmg	gmrafq	fd	pbjmhfb	dg	zugqub	wmejmer	jmqzufb	gbqdoufmde	zgdibbjmerq	lmfa	gbqzbif	fd	fab	memfmho	jbimqmdev



������ ���	
������	����	�	�����	���������	 	����!	����!	"�#	�����	�$$	�����%	��%��&�#�	'(��	������"�	��%�����	�)	���������%!*	'������"�	��%�����	�)	���������%!*	'���!*	���	���	+���!	"�#	'���	�����"��	
������%*	"��	��"#��"�,%	�)	(��	������"�	��%�����	�)	���������%�	(��%	#������	-"%	���#��#	"�	��.��.��	/(	��	�01��1���0	�#��	2�#��	3�����0�0��04	-����	�5����%	��	��1�61���7!	�%	���	)��	��%"$�!	�%	$����%�#	)��	���8����	%�	��$�!	"�#	�"�	��$�	9�	%�#	��	"����#"���	-���	���	���	�����"��	
������%:	(���%	�)	;��&����	(�	������	���������	&��$"����%!	�8�"�$	#����)�<"�"�����"��%�����=>?@	AB�?>C	 D��E����EE7F GH

I	JKLMLN	OP	QRS	STSPQ	UV	W	XYWZ[	W\WZP]Q	QRS	XUPQ̂W_QÛ̀	QRS	abPŜ	[Wc̀	deQ	Z]	PUQ	UdYZ\WQSf	QÙ	PUQZVc	QRS	]êSQc̀	ZV	WPc̀	UV	QRS	PWQêS	WPf	W[UePQ	UV	QRS	XYWZ[g	OV	QRS	XYWZ[	̂SYWQS]	QU	W	hU]]ZdZYZQc	UV	W	XUPQ̂W_QÛi]	fSVWeYQ̀	QRS	abPŜ	[Wc̀	deQ	Z]	PUQ	UdYZ\WQSf	QÙ	PUQZVc	QRS	]êSQc	WPf	̂SjeS]Q	QRS	]êSQci]	W]]Z]QWP_S	ZP	̂S]UYTZP\	QRS	_UPQ̂UTŜ]cgI	JKLMLk	OV	W	XYWZ[	̂SYWQS]	QU	Û	Z]	QRS	]edlS_Q	UV	W	[S_RWPZ_i]	YZSP̀	QRS	hŴQc	W]]ŜQZP\	]e_R	XYWZ[	[Wc	ĥU_SSf	ZP	W__ÛfWP_S	bZQR	WhhYZ_WdYS	YWb	QU	_U[hYc	bZQR	QRS	YZSP	PUQZ_S	Û	VZYZP\	fSWfYZPS]gI	JKLm	nopqrsqtuI	JKLmLJ	XYWZ[]̀	fZ]heQS]̀	Û	UQRŜ	[WQQŜ]	ZP	_UPQ̂UTŜ]c	ŴZ]ZP\	UeQ	UV	Û	̂SYWQSf	QU	QRS	XUPQ̂W_Q̀	Sv_ShQ	QRU]S	bWZTSf	W]	ĥUTZfSf	VÛ	ZP	wS_QZUP]	xgyzg{̀	xgyzg|̀	WPf	y|gyg}̀	]RWYY	dS	]edlS_Q	QU	[SfZWQZUP	W]	W	_UPfZQZUP	ĥS_SfSPQ	QU	dZPfZP\	fZ]heQS	̂S]UYeQZUPgI	JKLmLM	~RS	hŴQZS]	]RWYY	SPfSWTÛ	QU	̂S]UYTS	QRSẐ	XYWZ[]	dc	[SfZWQZUP	bRZ_R̀	ePYS]]	QRS	hŴQZS]	[eQeWYYc	W\̂SS	UQRŜbZ]S̀	]RWYY	dS	Wf[ZPZ]QŜSf	dc	QRS	�[ŜZ_WP	�̂dZQ̂WQZUP	�]]U_ZWQZUP	ZP	W__ÛfWP_S	bZQR	ZQ]	XUP]Q̂e_QZUP	OPfe]Q̂c	�SfZWQZUP	�̂U_SfêS]	ZP	SVVS_Q	UP	QRS	fWQS	UV	QRS	�\̂SS[SPQg	�	̂SjeS]Q	VÛ	[SfZWQZUP	]RWYY	dS	[WfS	ZP	b̂ZQZP\̀	fSYZTŜSf	QU	QRS	UQRŜ	hŴQc	QU	QRS	XUPQ̂W_Q̀	WPf	VZYSf	bZQR	QRS	hŜ]UP	Û	SPQZQc	Wf[ZPZ]QŜZP\	QRS	[SfZWQZUPg	~RS	ŜjeS]Q	[Wc	dS	[WfS	_UP_ê̂SPQYc	bZQR	QRS	VZYZP\	UV	dZPfZP\	fZ]heQS	̂S]UYeQZUP	ĥU_SSfZP\]	deQ̀	ZP	]e_R	STSPQ̀	[SfZWQZUP	]RWYY	ĥU_SSf	ZP	WfTWP_S	UV	dZPfZP\	fZ]heQS	̂S]UYeQZUP	ĥU_SSfZP\]̀	bRZ_R	]RWYY	dS	]QWcSf	hSPfZP\	[SfZWQZUP	VÛ	W	hŜZUf	UV	�z	fWc]	V̂U[	QRS	fWQS	UV	VZYZP\̀	ePYS]]	]QWcSf	VÛ	W	YUP\Ŝ	hŜZUf	dc	W\̂SS[SPQ	UV	QRS	hŴQZS]	Û	_UêQ	ÛfŜg	I	JKLmLm	�ZQRŜ	hŴQc	[Wc̀	bZQRZP	�z	fWc]	V̂U[	QRS	fWQS	QRWQ	[SfZWQZUP	RW]	dSSP	_UP_YefSf	bZQRUeQ	̂S]UYeQZUP	UV	QRS	fZ]heQS	Û	�z	fWc]	WVQŜ	[SfZWQZUP	RW]	dSSP	fS[WPfSf	bZQRUeQ	̂S]UYeQZUP	UV	QRS	fZ]heQS̀	fS[WPf	ZP	b̂ZQZP\	QRWQ	QRS	UQRŜ	hŴQc	VZYS	VÛ	dZPfZP\	fZ]heQS	̂S]UYeQZUPg	OV	]e_R	W	fS[WPf	Z]	[WfS	WPf	QRS	hŴQc	̂S_SZTZP\	QRS	fS[WPf	VWZY]	QU	VZYS	VÛ	dZPfZP\	fZ]heQS	̂S]UYeQZUP	bZQRZP	�z	fWc]	WVQŜ	̂S_SZhQ	QRŜSUV̀	QRSP	dUQR	hŴQZS]	bWZTS	QRSẐ	̂Z\RQ]	QU	dZPfZP\	fZ]heQS	̂S]UYeQZUP	ĥU_SSfZP\]	bZQR	̂S]hS_Q	QU	QRS	ZPZQZWY	fS_Z]ZUPgI	JKLmL�	~RS	hŴQZS]	]RWYY	]RŴS	QRS	[SfZWQÛi]	VSS	WPf	WPc	VZYZP\	VSS]	SjeWYYcg	~RS	[SfZWQZUP	]RWYY	dS	RSYf	ZP	QRS	hYW_S	bRŜS	QRS	�̂UlS_Q	Z]	YU_WQSf̀	ePYS]]	WPUQRŜ	YU_WQZUP	Z]	[eQeWYYc	W\̂SSf	ehUPg	�\̂SS[SPQ]	̂SW_RSf	ZP	[SfZWQZUP	]RWYY	dS	SPVÛ_SWdYS	W]	]SQQYS[SPQ	W\̂SS[SPQ]	ZP	WPc	_UêQ	RWTZP\	lêZ]fZ_QZUP	QRŜSUVgI	JKL�		�qsq�rsqtuOV	VÛ	WPc	̂SW]UP	QRS	XYWZ[	Û	fZ]heQS	Z]	PUQ	̂S]UYTSf	dc	QRS	[SfZWQZUP	Û	QRS	hŴQZS]	VWZY	QU	W\̂SS	UP	[SfZWQZUP	W]	W	fZ]heQS	̂S]UYeQZUP	ĥU_S]]̀	QRSP	QRS	XYWZ[	Û	fZ]heQS	]RWYY	dS	̂S]UYTSf	ZP	�Sb	�Û�	wQWQS	weĥS[S	XUêQ	ZP	QRS	XUePQc	bRŜS	QRS	�̂UlS_Q	Z]	YU_WQSfg	~RS	abPŜ	]RWYY	dS	SPQZQYSf	QU	̂S_UTŜ		ZQ]	̂SW]UPWdYS	WQQÛPSc]i	VSS]	WPf	_U]Q]	ZV	ZQ	ĥSTWZY]	ZP	QRS	YZQZ\WQZUPg		~RS	abPŜ	WPf	QRS	XUPQ̂W_QÛ	_UP]SPQ	QU	Sv_Ye]ZTS	lêZ]fZ_QZUP	UV	QRS	�Sb	�Û�	wQWQS	weĥS[S	XUêQ	bZQR	lêZ]fZ_QZUP	UTŜ	QRS	XUePQc	ZP	bRZ_R	QRS	�̂UlS_Q	Z]	YU_WQSf	WPf	bWZTS	WPc	WPf	WYY	UdlS_QZUP]	QU	QRS	lêZ]fZ_QZUP	UV	]e_R	_UêQg�����������	��������I		JKLK	������	����� OV̀	fêZP\	QRS	QŜ[	UV	QRZ]	XUPQ̂W_Q̀	ZQ	Z]	VUePf	QRWQ	W	]hS_ZVZ_	_YWe]S	UV	QRS	XUPQ̂W_Q	Z]	ZYYS\WY	ePfŜ	¡SfŜWY	Û	wQWQS	YWb̀	QRS	̂S[WZPfŜ	UV	QRS	XUPQ̂W_Q	PUQ	WVVS_QSf	dc	]e_R	W	̂eYZP\	]RWYY	̂S[WZP	ZP	VeYY	VÛ_S	WPf	SVVS_QgI	�¢£��� 	J¤			¥¢¦����¦��	¢ §��¢ ̈	©ª	��«����������	��������I	J¤LJ		¥¢¦����¦��	̈  n ̈	��� ¢£ ̈����������	��������I	J¤LJLJ		�W_R	WPf	STŜc	ĥUTZ]ZUP	̂SjeẐSf	dc	YWb	QU	dS	ZP]ŜQSf	ZP	QRS	XUPQ̂W_Q	]RWYY	dS	fSS[Sf	QU	dS	ZP]ŜQSf	RŜSZP	WPf	QRS	XUPQ̂W_Q	]RWYY	dS	̂SWf	WPf	SPVÛ_Sf	W]	QRUe\R	ZQ	bŜS	ZP_YefSf	RŜSZP	WPf	ZP	QRS	STSPQ	WPc	]e_R	ĥUTZ]ZUP	Z]	PUQ	ZP]ŜQSf	Û	Z]	PUQ	_Û̂S_QYc	ZP]ŜQSf	QRSP̀	ehUP	QRS	WhhYZ_WQZUP	UV	SZQRŜ	hŴQc̀	QRZ]	XUPQ̂W_Q	]RWYY	VÛQRbZQR	dS	hRc]Z_WYYc	W[SPfSf	QU	[W�S	]e_R	ZP]ŜQZUP	Û	_Û̂S_QZUPg����������	��������I	J¤LM		¬¦�¢�	��̈	«�� �I	J¤LMLJ		�U	YWdÛŜ̀	bÛ�[WP̀	Û	[S_RWPZ_	ZP	QRS	S[hYUc	UV	W	XUPQ̂W_QÛ̀	]ed_UPQ̂W_QÛ	Û	UQRŜ	hŜ]UP	fUZP\	Û	_UPQ̂W_QZP\	QU	fU	QRS	bRUYS	Û	WPc	hŴQ	UV	QRS	bÛ�	_UPQS[hYWQSf	dc	QRS	XUPQ̂W_Q	]RWYY	dS	hŜ[ZQQSf	Û	̂SjeẐSf	QU	
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IJKL	MJKN	OPQR	NSTPO	UVW	PJXKY	SR	QRZ	JRN	U[W	\Q]NR̂QK	̂QZ	JK	MJKN	OPQR	_S̀N	UaW	̂QZY	SR	QRZ	JRN	U[W	INNL	Nb\NcO	SR	\QYNY	J_	NbOKQJK̂SRQKZ	NMNKTNR\Z	YNO	_JKOP	SR	OPN	dQeJK	dQIfghijikjilm	nopoqonrs	tuvwvw		xPN	IQTNY	USR\]X̂SRT	YXcc]NMNROYW	cQŜ	_JK	Q	]NTQ]	̂QZY	IJKL	YPQ]]	RJO	eN	]NYY	OPQR	OPN	cKǸQS]SRT	KQON	J_	IQTNY	USR\]X̂SRT	YXcc]NMNROYW	QY	̂N_SRN̂	eZ	]QIfghijikjilm	nopoqonrs	tuvy		z{|{z}z	~���	��	����	�|�	�}����z�|�s	tuvyvt		xPN	MSRSMXM	PJXK]Z	IQTN	KQONY	USR\]X̂SRT	YXcc]NMNROYW	OJ	eN	cQŜ	YPQ]]	RJO	eN	]NYY	OPQR	OPQO	̂NYSTRQON̂	eZ	OPN	�NI	�JKL	�OQON	�NcQKOMNRO	J_	dQeJK�	�XKNQX	J_	�Xe]S\	�JKLY	QR̂	QRZ	KN̂NONKMSRQOSJR	J_	OPN	cKǸQS]SRT	KQON	J_	IQTNY	Q_ONK	OPN	�JROKQ\O	SY	QccKJ̀N̂	YPQ]]	eN	̂NNMN̂	OJ	eN	SR\JKcJKQON̂	PNKNSR	eZ	KN_NKNR\N	QY	J_	OPN	N__N\OS̀N	̂QON	J_	KN̂NONKMSRQOSJR	QR̂	YPQ]]	_JKM	Q	cQKO	J_	OPNYN	�JROKQ\O	�J\XMNROYf		s	tuvyvw		xPN	MSRSMXM	PJXK]Z	YXcc]NMNRO	OJ	eN	cQŜ	YPQ]]	eN	SR	Q\\JK̂QR\N	ISOP	OPN	cKǸQS]SRT	cKQ\OS\NY	SR	OPN	]J\Q]SOZ	IPNKN	OPN	IJKL	SY	]J\QON̂	QR̂	YPQ]]	eN	RJO	]NYY	OPQR	OPQO	̂NYSTRQON̂	eZ	OPN	�R̂XYOKSQ]	�JMMSYYSJRNKf		�Xcc]NMNROY	QY	̂N_SRN̂	SR	�N\OSJR	���	J_	OPN	dQeJK	dQI�	QY	QMNR̂N̂�	MNQRY	Q]]	KNMXRNKQOSJR	_JK	NMc]JZNNY	cQŜ	SR	QRZ	MN̂SXM	JOPNK	OPQR	\QYP	JK	KNSMeXKYNMNROY	_JK	NbcNRYNY	JK	QRZ	cQZMNROY	IPS\P	QKN	RJO	IQTNY	ISOPSR	OPN	MNQRSRT	J_	OPN	]QI�	SR\]X̂SRT�	eXO	RJO	]SMSON̂	OJ�	PNQ]OP�	IN]_QKN�	RJRJ\\XcQOSJRQ]	̂SYQeS]SOZ�	KNOSKNMNRO�	̀Q\QOSJR	eNRN_SOY�	PJ]ŜQZ	cQZ	QR̂	]S_N	SRYXKQR\Nfs	tuvyvy		xPN	�JROKQ\O	YPQ]]	eN	_JK_NSON̂	eZ	Q	�JROKQ\OJK	QR̂	PN	YPQ]]	RJO	eN	NROSO]N̂	OJ	KN\NS̀N	QRZ	YXM	J_	MJRNZ	_JK	QRZ	IJKL	cNK_JKMN̂	PNKNXR̂NK	JR	PSY	YN\JR̂	\JR̀S\OSJR	_JK	IS]]_X]]Z	cQZSRT	]NYY	OPQR	OPN	YOScX]QON̂	IQTN	Y\Q]N	USR\]X̂SRT	YXcc]NMNROYW	QY	cKJ̀ŜN̂	SR	OPN	dQeJK	dQI�	�N\OSJR	����	QY	QMNR̂N̂�	JK	OPN	YOScX]QON̂	MSRSMXM	PJXK]Z	IQTN	Y\Q]N	USR\]X̂SRT	YXcc]NMNROYW	QY	cKJ̀ŜN̂	SR	OPN	dQeJK	dQI�	�N\OSJR	����̂�	QY	QMNR̂N̂fs	tuvyv�		�KǸQS]SRT	�QTN	�QON	�\PN̂X]N	YPQ]]	eN	YXeMSOON̂	eZ	�̂ N̂R̂XM	OJ	Q]]	�JROKQ\OJKY�	XR]NYY	SR\]X̂N̂	SR	OPSY	U�NRNKQ]�	�Xcc]NMNROQKZ	QR̂	JOPNK	\JR̂SOSJRYWfs	tuv�		���~�|�{���s	tuv�vt		�ccKNROS\NY	MXYO	eN	KNTSYONKN̂�	SR̂S̀ŜXQ]]Z�	XR̂NK	Q	eJRQ	_ŜN	cKJTKQM	KNTSYONKN̂	ISOP	OPN	�NI	�JKL	�OQON	�NcQKOMNRO	J_	dQeJKf		xPN	Q]]JIQe]N	KQOSJ	J_	QccKNROS\NY	OJ	�JXKRNZMNR	SR	QRZ	\KQ_O	\]QYYS_S\QOSJR	YPQ]]	RJO	eN	TKNQONK	OPQR	OPN	KQOSJ	cNKMSOON̂	OJ	OPN	\JROKQ\OJK	QY	OJ	PSY	IJKL	_JK\N	JR	QRZ	�Je	XR̂NK	OPN	KNTSYONKN̂	cKJTKQMf		�RZ	NMc]JZNN	IPJ	SY	RJO	KNTSYONKN̂	QY	QeJ̀N�	YPQ]]	eN	cQŜ	OPN	cKǸQS]SRT	IQTN	KQON	_JK	OPN	\]QYYS_S\QOSJR	J_	IJKL	PN	Q\OXQ]]Z	cNK_JKMN̂f		xPN	\JROKQ\OJK	JK	YXe\JROKQ\OJK	IS]]	eN	KN�XSKN̂	OJ	_XKRSYP	IKSOONR	ǸŜNR\N	J_	OPN	KNTSYOKQOSJR	J_	PSY	cKJTKQM	QR̂	QccKNROS\NY	QY	IN]]	QY	J_	OPN	QccKJcKSQON	KQOSJY	QR̂	IQTN	KQONY	_JK	OPN	QKNQ	J_	\JRYOKX\OSJR�	cKSJK	OJ	XYSRT	QRZ	QccKNROS\NY	JR	OPN	\JROKQ\O	IJKL	f		U�NN	�N\OSJR	���f��NWfs	tuv�		|�| �{��~{z{|��{�|	{|	�z���¡z�|�s	tuv�vt		¢Q\P	�KSMN	�JROKQ\OJK	QTKNNY�	SR	Q\\JK̂QR\N	ISOP	OPN	Qcc]S\Qe]N	cKJ̀SYSJRY	J_	OPN	dQeJK	dQI	J_	OPN	�OQON	J_	�NI	�JKL�	OJ	OPN	_J]]JISRT£vt	 xPQO	SR	OPN	PSKSRT	J_	NMc]JZNNY	_JK	OPN	cNK_JKMQR\N	J_	IJKL	XR̂NK	OPSY	\JROKQ\O	JK	QRZ	YXe\JROKQ\O	PNKNXR̂NK	RJ	�JROKQ\OJK�	YXe\JROKQ\OJK	RJK	QRZ	cNKYJR	Q\OSRT	JR	eNPQ]_	J_	YX\P	�JROKQ\OJK	JK	YXe\JROKQ\OJK�	YPQ]]	eZ	KNQYJR	J_	KN]STSJR�	YNb�	QTN�	\J]JK	JK	RQOSJRQ]	JKSTSR	̂SY\KSMSRQON	QTQSRYO	QRZ	\SOS¤NR	J_	OPN	�OQON	J_	�NI	�JKL	IPJ	SY	�XQ]S_SN̂	QR̂	Q̀QS]Qe]N	OJ	cNK_JKM	OPN	IJKL	OJ	IPS\P	OPN	NMc]JZMNRO	KN]QONYfvw		 xPQO	RJ	�JROKQ\OJK�	YXe\JROKQ\OJK�	RJK	QRZ	cNKYJR	JR	PSY	eNPQ]_	YPQ]]�	SR	QRZ	MQRRNK�	̂SY\KSMSRQON	QTQSRYO	JK	SROSMŜQON	QRZ	NMc]JZNN	PSKN̂	_JK	OPN	cNK_JKMQR\N	J_	IJKL	XR̂NK	OPSY	�JROKQ\O	JR	Q\\JXRO	J_	KN]STSJR�	YNb�	QTN�	KQ\N�	\J]JK	JK	RQOSJRQ]	JKSTSRfvy		 xPQO	OPNKN	MQZ	eN	̂N̂X\ON̂	_KJM	OPN	QMJXRO	cQZQe]N	OJ	Q	�JROKQ\OJK	eZ	OPN	¥IRNK	XR̂NK	OPSY	�JROKQ\O�	Q	cNRQ]OZ	J_	_S_OZ	̂J]]QKY	U¦a�f��W	_JK	NQ\P	\Q]NR̂QK	̂QZ	̂XKSRT	IPS\P	YX\P	cNKYJR	IQY	ŜY\KSMSRQON̂	QTQSRYO	JK	SROSMŜQON̂	SR	̀SJ]QOSJR	J_	OPN	cKJ̀SYSJRY	J_	OPN	�JROKQ\Ofv�		 xPQO	OPSY	�JROKQ\O	MQZ	eN	\QR\N]]N̂	JK	ONKMSRQON̂	eZ	OPN	¥IRNK	QR̂	Q]]	MJRSNY	̂XN	JK	OJ	eN\JMN	̂XN	PNKNXR̂NK	MQZ	eN	_JK_NSON̂�	_JK	Q	YN\JR̂	JK	QRZ	YXeYN�XNRO	̀SJ]QOSJRY	J_	OPN	ONKMY	J_	\JR̂SOSJRY	J_	OPSY	�N\OSJR	J_	OPN	�JROKQ\Ofs	tuvu		�}��	§�̈�~��
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I	JKLKLJ		MN	OPQ	RSNTOUVROWSN	SX	OPQ	YSUZ	RS[QUQ\	]̂	OPQ	_SNOÙROa	WX	̀	P̀UbXVc	\VTO	P̀d̀U\	b̀ 	̂]Q	RUQ̀OQ\	XSU	ePWRP	f̀fcẀNRQT	SU	bQOPS\T	XSU	OPQ	QcWbWǸOWSN	SX	P̀UbXVc	\VTO	P̀d̀U\T	P̀[Q	]QQN	̀ffUS[Q\	]̂	OPQ	gURPWOQROa	TVRP	f̀fcẀNRQT	SU	bQOPS\T	TP̀cc	]Q	WNTÒccQ\	̀N\	b̀WNÒWNQ\	̀N\	QXXQROW[Qĉ	SfQÙOQ\	]̂	Q̀RP	_SNOÙROSU	̀O	WOT	TScQ	RSTO	̀N\	QhfQNTQiI	JKLKLj		kPQ	_SNOÙRO	TP̀cc	]Q	[SW\	̀N\	SX	NS	QXXQRO	VNcQTT	OPQ	lQ̀RPm	_SNOÙROSU	RSbfcWQT	eWOP	OPQ	fUS[WTWSNT	SX	OPWT	TV]\W[WTWSN	SX	OPQ	_SNOÙROiI	JKLn		opqrsqtu	vpwxsyuz{|py	|yu}qzyvsI	JKLnLJ		kPWT	_SNOÙRO	TP̀cc	]Q	[SW\	̀N\	SX	NS	QXXQRO	VNcQTT	OPQ	fQUTSN	SU	RSUfSÙOWSN	b̀ZWN~	SU	fQUXSUbWN~	TVRP	RSNOÙRO	TP̀cc	TQRVUQ	RSbfQNT̀OWSN	XSU	OPQ	]QNQXWO	SXa	̀N\	ZQQf	WNTVUQ\	\VUWN~	OPQ	cWXQ	SX	OPQ	RSNOÙROa	TVRP	QbfcŜQQTa	WN	RSbfcẀNRQ	eWOP	OPQ	fUS[WTWSNT	SX	OPQ	eSUZbQN�T	RSbfQNT̀OWSN	c̀eiI	JKL�		zuu|�ywsy{	p�	x}��|v	vpy{qzv{uI	JKL�LJ		gT	fUS[W\Q\	WN	�QROWSN	���	SX	OPQ	�QNQÙc	�VNWRWf̀c	�̀ea	OPQ	_SNOÙROSU	WT	fUSPW]WOQ\	XUSb	̀TTW~NWN~a	OÙNTXQUUWN~a	RSN[Q̂WN~a	TV]cQOOWN~	SU	SOPQUeWTQ	\WTfSTWN~	SX	OPQ	T̀bQa	SU	SX	PWT	UW~PO	OWOcQa	SU	WNOQUQTO	OPQUQWNa	SU	PWT	fSeQU	OS	QhQRVOQ	TVRP	RSNOÙRO	SU	̀N̂	SOPQU	fQUTSN	SU	RSUfSÙOWSN	eWOPSVO	OPQ	fUQ[WSVT	RSNTQNO	WN	eUWOWN~	SX	OPQ	SXXWRQUa	]S̀U\	SU	̀~QNR̂	̀èU\WN~	OPQ	RSNOÙROi		MX	̀N̂	RSNOÙROSUa	OS	ePSb	̀N̂	RSNOÙRO	WT	cQOa	~ÙNOQ\	̀N\	̀èU\Q\a	̀T	UQ�VWUQ\	]̂	c̀ea	]̂	̀N̂	SXXWRQUa	]S̀U\	SU	̀~QNR̂	WN	̀	fScWOWR̀c	TV]\W[WTWSNa	SU	SX	̀N̂	\WTOUWRO	OPQUQWNa	TP̀cc	eWOPSVO	OPQ	fUQ[WSVT	eUWOOQN	RSNTQNO	TfQRWXWQ\	WN	TV]\W[WTWSN	SNQ	SX	OPWT	TQROWSNa	̀TTW~Na	OÙNTXQUa	RSN[Q̂a	TV]cQO	SU	SOPQUeWTQ	\WTfSTQ	SX	TVRP	RSNOÙROa	SU	PWT	UW~POa	OWOcQ	SU	WNOQUQTO	OPQUQWNa	SU	PWT	fSeQU	OS	QhQRVOQ	TVRP	RSNOÙROa	OS	̀N̂	SOPQU	fQUTSN	SU	RSUfSÙOWSNa	OPQ	SXXWRQUa	]S̀U\	SU	̀~QNR̂	ePWRP	cQOa	b̀\Qa	~ÙNOQ\a	SU	̀èU\Q\	TVRP	RSNOÙRO	TP̀cc	UQ[SZQ	̀N\	̀NNVc	TVRP	RSNOÙROa	̀N\	OPQ	fScWOWR̀c	TV]\W[WTWSN	SU	\WTOUWRO	OPQUQWNa	̀T	OPQ	R̀TQ	b̀ 	̂]Qa	̀N\	TVRP	SXXWRQUa	]S̀U\	SU	̀~QNR̂	TP̀cc	]Q	UQcWQ[Q\	̀N\	\WTRP̀U~Q\	XSUb	̀N̂	̀N\	̀cc	cẀ]WcWÔ	̀N\	S]cW~̀OWSNT	~USeWN~	SVO	SX	TVRP	RSNOÙRO	OS	TVRP	RSNOÙROSUa	̀N\	OS	OPQ	fQUTSN	SU	RSUfSÙOWSN	OS	ePWRP	TVRP	RSNOÙRO	TP̀cc	P̀[Q	]QQN	̀TTW~NQ\a	OÙNTXQUUQ\a	RSN[Q̂Q\a	TV]cQO	SU	SOPQUeWTQ	\WTfSTQ\	SXa	̀N\	TVRP	RSNOÙROSUa	̀N\	PWT	̀TTW~NQQTa	OÙNTXQUQQT	SU	TV]cQTTQQT	TP̀cc	XSUXQWO	̀N\	cSTQ	c̀c	bSNQ̂Ta	OPQUQOSXSUQ	Q̀UNQ\	VN\QU	TVRP	RSNOÙROa	QhRQfO	TS	bVRP	̀T	b̀ 	̂]Q	UQ�VWUQ\	OS	f̀ 	̂PWT	QbfcŜQQTi		kPQ	fUS[WTWSNT	SX	OPWT	TQROWSN	TP̀cc	NSO	PWN\QUa	fUQ[QNOa	SU	̀XXQRO	̀N	̀TTW~NbQNO	]̂	̀N̂	TVRP	RSNOÙROSU	XSU	OPQ	]QNQXWO	SX	PWT	RUQ\WOSUT	b̀\Q	fVUTV̀NO	OS	OPQ	c̀eT	SX	OPWT	TÒOQiI	JKL� �|y�sqxq|y{|y��VUTV̀NO	OS	OPQ	�̀XQ	�RPSScT	g~̀WNTO	�WScQNRQ	WN	�\VR̀OWSN	gRO	l��g���	cQ~WTc̀OWSNm	̀N\	�̀UO	��	SX	OPQ	�Q~Vc̀OWSNT	SX	OPQ	_SbbWTTWSNQU	SX	�\VR̀OWSNa	̀N̂	WN\W[W\V̀c	ePSa	̀T	̀	UQTVcO	SX	OPQWU	eSUZ	SN	OPWT	R̀fWÒc	fUS�QROa	eWcc	bS[Q	lSU	bW~ÙOQm	WN	̀N\	SVO	SX	TOV\QNO	SRRVfWQ\	̀UQ̀T	XSU	bSUQ	OP̀N	XW[Q	l�m	\̀ T̂	̀	̂Q̀Ua	bVTO	]Q	XWN~QUfUWNOQ\i		gcc	RSNOÙROSUT	TP̀cc	]Q	UQTfSNTW]cQ	XSU	XVcc	RSbfcẀNRQ	eWOP	OPQ	̀ffcWR̀]cQ	XWN~QUfUWNOWN~	fUS[WTWSNT	SX	�Qe	�SUZ�T	�g��	�Q~WTc̀OWSN	̀N\	�̀UO	��	SX	OPQ	�Q~Vc̀OWSNT	SX	OPQ	_SbbWTTWSNQU	SX	�\VR̀OWSN	̀O	OPQWU	TScQ	RSTO	̀N\	QhfQNTQi
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D�EFEFG�HIJKLMNKILOF�PQRSTUVSQTW�UTX�YXTWQRW�QT�XRSZSZXW[�QS\XT�S\UR�S\X�PQRSTUVSQT�QT�]XYUTUSX�PQRSTUVSQTW[�XRSZSZXW�̂\Q�YXT_QT̀�aQTb�cRdXT�VQRSTUVSW�̂ZS\�S\X�ê RXT�S\US�UTX�Ud̀ ZRZWSXTXd�fg�S\X�hTV\ZSXVS�URd�PQRWSTcVSZQR�iURUjXTk��lmno�pD�EFqFrFE�sR�S\X�XtXRS�Q_�VQR_uZVSW�QT�dZWVTXYURVZXW�ÙQRj�S\X�PQRSTUVS�vQVc̀ XRSW[�ZRSXTYTXSUSZQRW�̂Zuu�fX�fUWXd�QR�S\X�_QuuQ̂ZRj�YTZQTZSZXWwFE�iQdZ_ZVUSZQRW[�UW�dX_ZRXd�ZR�]XVSZQR�xkxkxkFq�y\X�hjTXX̀XRSkFr�hddXRdU[�̂ZS\�S\QWX�Q_�uUSXT�dUSX�\UtZRj�YTXVXdXRVX�QtXT�S\QWX�Q_�XUTuZXT�dUSXkFp�y\X�zXRXTUu�PQRdZSZQRW�Q_�S\X�PQRSTUVS�_QT�PQRWSTcVSZQRkFG�vZtZWZQR�{x�Q_�S\X�]YXVZ_ZVUSZQRWkF|�vTÛZRjW�URd�TX̀UZRZRj�vZtZWZQRW�Q_�S\X�]YXVZ_ZVUSZQRWksR�S\X�VUWX�Q_�VQR_uZVSW�QT�dZWVTXYURVZXW�fXŜXXR�vTÛZRjW�URd�vZtZWZQRW�Q_�S\X�]YXVZ_ZVUSZQRW�}QS\XT�S\UR�vZtZWZQR�{x~[�QT�̂ZS\ZR�QT�ÙQRj�S\X�PQRSTUVS�vQVc̀ XRSW�URd�RQS�VuUTZ_ZXd�fg�hddXRdc̀ [�S\X�hTV\ZSXVS�̂Zuu�dXSXT̀ZRX�̂\ZV\�SUbXW�YTXVXdXRVX�ZR�UVVQTdURVX�̂ZS\�]XVSZQRW��k�kxx[��k�kx�[�URd��k�kx�klmno�GD�qFq�o����JN��I��K�����J�L�O���JMJN�M��mLLMJ����JKOD�qFqFE��TZQT�SQ�VQ̀ X̀RVX̀XRS�Q_�S\X�aQTb[�URd�cYQR�̂TZSSXR�TX�cXWS�fg�S\X�PQRSTUVSQT[�S\X�ê RXT�W\Uuu�_cTRZW\�SQ�S\X�PQRSTUVSQT�TXUWQRUfuX�XtZdXRVX�S\US�S\X�ê RXT�\UW�̀UdX�_ZRURVZUu�UTTURjX̀XRSW�SQ�_cu_Zuu�S\X�ê RXT�W�QfuZjUSZQRW�cRdXT�S\X�PQRSTUVSk�y\X�PQRSTUVSQT�W\Uuu�\UtX�RQ�QfuZjUSZQR�SQ�VQ̀ X̀RVX�S\X�aQTb�cRSZu�S\X�ê RXT�YTQtZdXW�WcV\�XtZdXRVXk�s_�VQ̀ X̀RVX̀XRS�Q_�S\X�aQTb�ZW�dXuUgXd�cRdXT�S\ZW�]XVSZQR��k�kx[�S\X�PQRSTUVS�yZ̀X�W\Uuu�fX�X�SXRdXd�UYYTQYTZUSXugkD�qFqFq��QuuQ̂ZRj�VQ̀ X̀RVX̀XRS�Q_�S\X�aQTb�URd�cYQR�̂TZSSXR�TX�cXWS�fg�S\X�PQRSTUVSQT[�S\X�ê RXT�W\Uuu�_cTRZW\�SQ�S\X�PQRSTUVSQT�TXUWQRUfuX�XtZdXRVX�S\US�S\X�ê RXT�\UW�̀UdX�_ZRURVZUu�UTTURjX̀XRSW�SQ�_cu_Zuu�S\X�ê RXT�W�QfuZjUSZQRW�cRdXT�S\X�PQRSTUVS�QRug�Z_�}x~�S\X�ê RXT�_UZuW�SQ�̀UbX�YUg̀ XRSW�SQ�S\X�PQRSTUVSQT�UW�S\X�PQRSTUVS�vQVc̀ XRSW�TX�cZTX��}�~�S\X�PQRSTUVSQT�ZdXRSZ_ZXW�ZR�̂TZSZRj�U�TXUWQRUfuX�VQRVXTR�TXjUTdZRj�S\X�ê RXT�W�UfZuZSg�SQ�̀UbX�YUg̀ XRS�̂\XR�dcX���QT�}�~�U�V\URjX�ZR�S\X�aQTb�̀USXTZUuug�V\URjXW�S\X�PQRSTUVS�]c̀ k�s_�S\X�ê RXT�_UZuW�SQ�YTQtZdX�WcV\�XtZdXRVX[�UW�TX�cZTXd[�̂ZS\ZR�_QcTSXXR�dUgW�Q_�S\X�PQRSTUVSQT�W�TX�cXWS[�S\X�PQRSTUVSQT�̀Ug�Z̀ X̀dZUSXug�WSQY�S\X�aQTb�URd[�ZR�S\US�XtXRS[�W\Uuu�RQSZ_g�S\X�ê RXT�S\US�S\X�aQTb�\UW�WSQYYXdk��Q̂XtXT[�Z_�S\X�TX�cXWS�ZW�̀UdX�fXVUcWX�U�V\URjX�ZR�S\X�aQTb�ÙSXTZUuug�V\URjXW�S\X�PQRSTUVS�]c̀ �cRdXT�}�~�UfQtX[�S\X�PQRSTUVSQT�̀Ug�Z̀ X̀dZUSXug�WSQY�QRug�S\US�YQTSZQR�Q_�S\X�aQTb�U__XVSXd�fg�S\X�V\URjX�cRSZu�TXUWQRUfuX�XtZdXRVX�ZW�YTQtZdXdk�s_�S\X�aQTb�ZW�WSQYYXd�cRdXT�S\ZW�]XVSZQR��k�k�[�S\X�PQRSTUVS�yZ̀X�W\Uuu�fX�X�SXRdXd�UYYTQYTZUSXug�URd�S\X�PQRSTUVS�]c̀ �W\Uuu�fX�ZRVTXUWXd�fg�S\X�ÙQcRS�Q_�S\X�PQRSTUVSQT�W�TXUWQRUfuX�VQWSW�Q_�W\cSdQ̂R[�dXuUg�URd�WSUTS�cY[�YucW�ZRSXTXWS�UW�YTQtZdXd�ZR�S\X�PQRSTUVS�vQVc̀ XRSWkD�qFqFr�h_SXT�S\X�ê RXT�_cTRZW\XW�XtZdXRVX�Q_�_ZRURVZUu�UTTURjX̀XRSW�cRdXT�S\ZW�]XVSZQR��k�[�S\X�ê RXT�W\Uuu�RQS�ÙSXTZUuug�tUTg�WcV\�_ZRURVZUu�UTTURjX̀XRSW�̂ZS\QcS�YTZQT�RQSZVX�SQ�S\X�PQRSTUVSQTkD�qFqFp�a\XTX�S\X�ê RXT�\UW�dXWZjRUSXd�ZR_QT̀USZQR�_cTRZW\Xd�cRdXT�S\ZW�]XVSZQR��k��UW��VQR_ZdXRSZUu[��S\X�PQRSTUVSQT�W\Uuu�bXXY�S\X�ZR_QT̀USZQR�VQR_ZdXRSZUu�URd�W\Uuu�RQS�dZWVuQWX�ZS�SQ�URg�QS\XT�YXTWQRk��Q̂XtXT[�S\X�PQRSTUVSQT�̀Ug�dZWVuQWX��VQR_ZdXRSZUu��ZR_QT̀USZQR[�U_SXT�WXtXR�}�~�dUgW��RQSZVX�SQ�S\X�ê RXT[�̂\XTX�dZWVuQWcTX�ZW�TX�cZTXd�fg�uÛ[�ZRVucdZRj�U�WcfYQXRU�QT�QS\XT�_QT̀�Q_�VQ̀ YcuWQTg�uXjUu�YTQVXWW�ZWWcXd�fg�U�VQcTS�QT�jQtXTR̀ XRSUu�XRSZSg[�QT�fg�VQcTS�QT�UTfZSTUSQT}W~�QTdXTk�y\X�PQRSTUVSQT�̀Ug�UuWQ�dZWVuQWX��VQR_ZdXRSZUu��ZR_QT̀USZQR�SQ�ZSW�X̀YuQgXXW[�VQRWcuSURSW[�WcTXSZXW[�]cfVQRSTUVSQTW�URd�S\XZT�X̀YuQgXXW[�]cf�WcfVQRSTUVSQTW[�URd�QS\XTW�̂\Q�RXXd�SQ�bRQ̂�S\X�VQRSXRS�Q_�WcV\�ZR_QT̀USZQR�WQuXug�URd�X�VucWZtXug�_QT�S\X��TQ�XVS�URd�̂\Q�UjTXX�SQ�̀UZRSUZR�S\X�VQR_ZdXRSZUuZSg�Q_�WcV\�ZR_QT̀USZQRklmno�|D�qFrF���RuXWW�QS\XT̂ZWX�YTQtZdXd�ZR�S\X�PQRSTUVS�vQVc̀ XRSW[�S\X�ê RXT�W\Uuu�_cTRZW\�SQ�S\X�PQRSTUVSQT�QRX�VQYg�Q_�S\X�PQRSTUVS�vQVc̀ XRSW�_QT�YcTYQWXW�Q_�̀UbZRj�TXYTQdcVSZQRW�YcTWcURS�SQ�]XVSZQR�xk�k�ky\X�ê RXT�W\Uuu�_cTRZW\�S\X�
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DEFGHIJGEH�KLM�JENOPQ�ER�GSP�DEFGHIJG�TEJUVPFGQW�OFJXUYOFZ�EFP�QPG�GE�[P�UQPY�REH�GSP�\HE]PJG�̂PJEHY�THI_OFZQ̀�aSP�DEFGHIJGEH�VIb�NUHJSIQP�IYYOGOEFIX�JENOPQ�IG�GSP�JEQG�ER�HPNHEYUJGOEFW�NEQGIZP�IFY�SIFYXOFZ̀c�defeg�aSP�h_FPH�QSIXX�PFYPIiEH�GE�REH_IHY�IXX�JEVVUFOJIGOEFQ�GE�GSP�DEFGHIJGEH�GSHEUZS�GSP�DEFQGHUJGOEF�jIFIZPH̀�hGSPH�JEVVUFOJIGOEF�QSIXX�[P�VIYP�IQ�QPG�REHGS�OF�kPJGOEF�l̀m̀ǹjIFIZPH�IFY�QSIXX�JEFGPVNEHIFPEUQXb�NHEiOYP�GSP�QIVP�JEVVUFOJIGOEFQ�GE�GSP�oHJSOGPJG�I[EUG�VIGGPHQ�IHOQOFZ�EUG�ER�EH�HPXIGOFZ�GE�GSP�DEFGHIJG�TEJUVPFGQ̀pqR�GSP�DEFGHIJGEH�YPRIUXGQ�EH�FPZXPJGQ�GE�JIHHb�EUG�GSP�rEHs�OF�IJJEHYIFJP�_OGS�GSP�DEFGHIJG�TEJUVPFGQ�IFY�RIOXQ�_OGSOF�I�GPFtYIb�ROiPtYIb�NPHOEY�IRGPH�HPJPONG�ER�_HOGGPF�FEGOJP�RHEV�GSP�h_FPH�GE�JEVVPFJP�IFY�JEFGOFUP�JEHHPJGOEF�ER�QUJS�YPRIUXG�EH�FPZXPJG�_OGS�YOXOZPFJP�IFY�NHEVNGFPQQW�GSP�h_FPH�VIbW�_OGSEUG�NHP]UYOJP�GE�EGSPH�HPVPYOPQ�GSP�h_FPH�VIb�SIiPW�JEHHPJG�QUJS�YPRIUXG�EH�FPZXPJG̀�kUJS�IJGOEF�[b�GSP�h_FPH�IFY�IVEUFGQ�JSIHZPY�GE�GSP�DEFGHIJGEH�IHP�[EGS�QU[]PJG�GE�HPiOP_�[b�GSP�DEFQGHUJGOEF�jIFIZPH�IFY�NHOEH�INNHEiIX�ER�GSP�oHJSOGPJGW�IFY�GSP�DEFQGHUJGOEF�jIFIZPH�EH�oHJSOGPJG�VIbW�NUHQUIFG�GE�kPJGOEF�ùv̀wW�_OGSSEXY�EH�FUXXORb�I�DPHGOROJIGP�REH�\IbVPFG�OF�_SEXP�EH�OF�NIHGW�GE�GSP�PxGPFG�HPIQEFI[Xb�FPJPQQIHb�GE�HPOV[UHQP�GSP�h_FPH�REH�GSP�HPIQEFI[XP�JEQG�ER�JEHHPJGOFZ�QUJS�YPROJOPFJOPQW�OFJXUYOFZ�h_FPHyQ�PxNPFQPQ�IFY�JEVNPFQIGOEF�REH�GSP�DEFQGHUJGOEF�jIFIZPHyQ�IFY�oHJSOGPJGyQ�IFY�GSPOH�HPQNPJGOiP�JEFQUXGIFGQy�IYYOGOEFIX�QPHiOJPQ�VIYP�FPJPQQIHb�[b�QUJS�YPRIUXGW�FPZXPJGW�EH�RIOXUHP̀�qR�JUHHPFG�IFY�RUGUHP�NIbVPFGQ�IHP�FEG�QURROJOPFG�GE�JEiPH�QUJS�IVEUFGQW�GSP�DEFGHIJGEH�QSIXX�NIb�GSP�YORRPHPFJP�GE�GSP�h_FPH̀�qR�GSP�DEFGHIJGEH�YOQIZHPPQ�_OGS�GSP�IJGOEFQ�ER�GSP�h_FPH�EH�GSP�oHJSOGPJGW�EH�GSP�IVEUFGQ�JXIOVPY�IQ�JEQGQ�GE�GSP�h_FPHW�GSP�DEFGHIJGEH�VIb�ROXP�I�DXIOV�NUHQUIFG�GE�oHGOJXP�wv̀z{|}�~c�fedede��TE�FEG�QJIXP�THI_OFZQ̀��EXXE_�ROZUHP�YOVPFQOEFQW�JEFROHVOFZ�EF�QOGP̀pc�fede��aSP�h_FPH�OQ�PFGOGXPY�GE�HPOV[UHQPVPFG�RHEV�GSP�DEFGHIJGEH�REH�IVEUFGQ�NIOY�GE�GSP�oHJSOGPJG�REH�PiIXUIGOFZ�IFY�HPQNEFYOFZ�GE�GSP�DEFGHIJGEHyQ�HP�UPQGQ�REH�OFREHVIGOEF�GSIG�IHP�FEG�NHPNIHPY�OF�IJJEHYIFJP�_OGS�GSP�DEFGHIJG�TEJUVPFGQ�EH�_SPHP�GSP�HP�UPQGPY�OFREHVIGOEF�OQ�IiIOXI[XP�GE�GSP�DEFGHIJGEH�RHEV�I�JIHPRUX�QGUYb�IFY�JEVNIHOQEF�ER�GSP�DEFGHIJG�TEJUVPFGQW�ROPXY�JEFYOGOEFQW�EGSPH�h_FPHtNHEiOYPY�OFREHVIGOEFW�DEFGHIJGEHtNHPNIHPY�JEEHYOFIGOEF�YHI_OFZQW�EH�NHOEH�\HE]PJG�JEHHPQNEFYPFJP�EH�YEJUVPFGIGOEF̀z{|}�gc�fe�ede��oRGPH�GSP�DEFGHIJG�SIQ�[PPF�PxPJUGPYW�GSP�h_FPH�IFY�oHJSOGPJG�_OXX�JEFQOYPH�HP�UPQGQ�REH�GSP�QU[QGOGUGOEF�ER�NHEYUJGQ�OF�NXIJP�ER�GSEQP�QNPJOROPY�EFXb�UFYPH�GSP�JEFYOGOEFQ�QPG�REHGS�OF�GSP��PFPHIX�̂P�UOHPVPFGQ��TOiOQOEF��w�ER�GSP�kNPJOROJIGOEFQ�̀��b�VIsOFZ�HP�UPQGQ�REH�QU[QGOGUGOEFQW�GSP�DEFGHIJGEH���� HPNHPQPFGQ�GSIG�OG�SIQ�NPHQEFIXXb�OFiPQGOZIGPY�GSP�NHENEQPY�QU[QGOGUGP�NHEYUJG�IFY�YPGPHVOFPY�GSIG�OG�OQ�P�UIX�EH�QUNPHOEH�OF�IXX�HPQNPJGQ�GE�GSIG�QNPJOROPY��L� HPNHPQPFGQ�GSIG�OG�_OXX�NHEiOYP�GSP�QIVP�_IHHIFGb�REH�GSP�QU[QGOGUGOEF�IQ�OG�_EUXY�SIiP�NHEiOYPY�REH�GSP�NHEYUJG�QNPJOROPY���� JPHGOROPQ�GSIG�GSP�JEQG�YIGI�NHPQPFGPY�OQ�JEVNXPGP�IFY�OFJXUYPQ�IXX�HPXIGPY�JEQGQ�REH�GSP�QU[QGOGUGPY�NHEYUJG�IFY�REH�rEHs�GSIG�VUQG�[P�JSIFZPY�IQ�I�HPQUXG�ER�GSP�QU[QGOGUGOEFW�PxJPNG�REH�GSP�oHJSOGPJGyQ�HPYPQOZF�JEQGQW�IFY�_IOiPQ�IXX�JXIOVQ�REH�IYYOGOEFIX�JEQGQ�HPXIGPY�GE�GSP�QU[QGOGUGOEF�GSIG�QU[QP�UPFGXb�[PJEVP�INNIHPFG��IFYl̀� QSIXX�JEEHYOFIGP�GSP�OFQGIXXIGOEF�ER�GSP�IJJPNGPY�QU[QGOGUGPW�VIsOFZ�QUJS�JSIFZPQ�IQ�VIb�[P�HP�UOHPY�REH�GSP�rEHs�GE�[P�JEVNXPGP�OF�IXX�HPQNPJGQ̀c�fe�eded�aSP�h_FPH�QSIXX�[P�PFGOGXPY�GE�HPOV[UHQPVPFG�RHEV�GSP�DEFGHIJGEH�REH�IVEUFGQ�NIOY�GE�GSP�oHJSOGPJG�REH�HPiOP_OFZ�GSP�DEFGHIJGEHyQ�NHENEQPY�QU[QGOGUGOEFQ�REH�JEFiPFOPFJP�IRGPH�GSP�NPHOEY�FEGPY�OF�TOiOQOEF��w�kPJGOEF��kU[QGOGUGOEF�\HEJPYUHPQ��IFY�VIsOFZ�IZHPPYtUNEF�JSIFZPQ�OF�GSP�THI_OFZQ�IFY�kNPJOROJIGOEFQ�HPQUXGOFZ�RHEV�QUJS�QU[QGOGUGOEFQ̀z{|}��



����������	���
�����������������������
������������������������������� �����!�����!�	�������������������������"����#$���������	�������������������������!%�#������	�������������������������!%�#���!%���������&���!�	���#���������	���
��������%�	�����	���	�'�����$���������	���������������������������$�������������(	�����������	����)��)���*$�����+,��,���+�������-�����.�����+�+��+/�(������0�����������,�1,���2!���������������	��!��������������������3�������������!�	����	�������4����������	�����	����(�����������������	���
��������5�$��������6��"�����$�������������������"���	�����!��3�	����������7	�	�����	��������89:;�<=>:9?� @��A����AA2B C

D�EFGFH�IJK�LMNKO�PQ�KRKSTU�VOWS�TXYSKNU�WV�ZK[KOX\]�̂UXUK]�\W_X\�UXRKQ]�XN[�VOWS�TXYSKNU�WV�QX\KQ�XN[�_WSTKNQXUPǸ�aQK�UXRKQ�WV�UJK�̂UXUK�WV�bKM�cWOd�XN[�WV�_PUPKQ�XN[�_WaNUPKQ�WN�X\\�SXUKOPX\Q�XN[�QaTT\PKQ�QW\[�UW�UJK�LMNKO�TaOQaXNU�UW�UJK�TOWePQPWNQ�WV�UJPQ�fWNUOX_Ug�IJKQK�UXRKQ�XOK�NWU�UW�hK�PN_\a[K[�PN�hP[Qg�IJPQ�KRKSTUPWN�[WKQ�NWU]�JWMKeKO]�XTT\Y�UW�UWW\Q]�SX_JPNKOY]�KiaPTSKNU]�WO�WUJKO�TOWTKOUY�\KXQK[�hY]�WO�UW�UJK�fWNUOX_UWO�WO�X�Qah_WNUOX_UWOj�XN[�UJK�fWNUOX_UWO�XN[�PUQ�Qah_WNUOX_UWO�QJX\\�hK�OKQTWNQPh\K�VWO]�XN[�TXY]�XNY�XN[�X\\�XTT\P_Xh\K�UXRKQ]�PN_\a[PǸ�QX\KQ�XN[�_WSTKNQXUPǸ�aQK�UXRKQ]�WN�Qa_J�\KXQK[�UWW\Q]�SX_JPNKOY]�KiaPTSKNU�WO�WUJKO�TOWTKOUYgkD�EFlFHFH�IJK�LMNKO�QJX\\�QK_aOK�UJK�haP\[PǸ�TKOSPU�VOWS�UJK�bKM�cWOd�̂UXUK�m[a_XUPWN�nKTXOUSKNUgD�EFlFoFH�pN�X__WO[XN_K�bKM�cWOd�̂UXUK�qXhWO�qXM�rOUP_\K�s]�̂K_UPWN�ttu]�Qah[g�vwXxXy]�UJK�fWNUOX_UWO�QJX\\�QahSPU�UW�UJK�LMNKO�MPUJPN�vu�[XYQ�XVUKO�PQQaXN_K�WV�fWNUOX_UWOzQ�VPOQU�TXYOW\\]�XN[�KeKOY�vu�[XYQ�UJKOKXVUKO]�X�UOXNQ_OPTU�WV�UJK�WOP̀PNX\�TXYOW\\�OK_WO[]�QahQ_OPhK[�XN[�XVVPOSK[�XQ�UOaK�aN[KO�UJK�TKNX\UPKQ�WV�TKO{aOYgD�EFlFoFo�IJK�fWNUOX_UWO�QJX\\�_WST\Y�MPUJ�X\\�XTT\P_Xh\K�bKM�cWOd�̂UXUK�nKTXOUSKNU�WV�qXhWO�OKiaPOKSKNUQ]�PN_\a[PǸ�UJK�TOWePQPWN�UJXU�KeKOY�MWOdKO�KST\WYK[�PN�TKOVWOSXN_K�WV�X�Tah\P_�MWOd�_WNUOX_U�QJX\\�hK�_KOUPVPK[�XQ�JXePǸ�_WST\KUK[�XN�L̂ |r�}uwJWaO�QXVKUY�UOXPNPǸ�_WaOQKg�IJK�fWNUOX_UWO�XN[�Qah_WNUOX_UWO�QJX\\�hK�QW\K\Y�OKQTWNQPh\K�VWO�_WST\PXN_K�MPUJ�UJPQ�OKiaPOKSKNU�MPUJ�OKQTK_U�UW�UJKPO�KST\WYKKQg�IJK�fWNUOX_UWOzQ�WO�Qah_WNUOX_UWOzQ�VXP\aOK�UW�_WST\Y�MPUJ�UJPQ�OKiaPOKSKNU�QJX\\�NWU�UOXNQVKO�WO�PN�XNY�MXY�PSTWQK�UJK�OKQTWNQPhP\PUY�VWO�MWOdKO�QXVKUY�aTWN�UJK�LMNKO�WO�UJK�rO_JPUK_Ug~����H�FH X\\WMXN_KQ�r\\WMXN_KQ�QJX\\�_WeKO�UJK�_WQU�UW�UJK�fWNUOX_UWO�XN[�̂ah_WNUOX_UWOQ]�WV�SXUKOPX\Q�XN[�KiaPTSKNU�[K\PeKOK[�XU�UJK�QPUK�XN[�X\\�OKiaPOK[�UXRKQ]�\KQQ�XTT\P_Xh\K�UOX[K�[PQ_WaNUQjFo qaST�̂aS�r\\WMXN_KQ]��NPU�fWQU�r\\WMXN_KQ�XN[��aXNUPUY�r\\WMXN_KQ���fWNUOX_UWOzQ�_WQUQ�VWO�aN\WX[PǸ�XN[�JXN[\PǸ�XU�UJK�QPUK]�\XhWO]�PNQUX\\XUPWN�_WQUQ]�WeKOJKX[]�TOWVPU]�XN[�WUJKO�KRTKNQKQ�_WNUKST\XUK[�VWO�QUXUK[�X\\WMXN_K�XSWaNUQ�QJX\\�hK�PN_\a[K[�PN�UJK�fWNUOX_U�̂aS�haU�NWU�PN�UJK�X\\WMXN_KQj�FE fWNUPǸKN_Y�r\\WMXN_KQ��fWNUOX_UWOzQ�_WQUQ]�PN_\a[PǸ�X\\�Qa_J�Qah_WNUOX_UWO�_WQUQ]�VWO�OK_KPePǸ�XN[�JXN[\PǸ�XU��OW{K_U�QPUK]�\XhWO]�PNQUX\\XUPWN]�XN[�QPSP\XO�_WQUQ�OK\XUK[�UW�TOW[a_UQ�XN[�SXUKOPX\Q�aN[KO�X\\WMXN_K�QJX\\�hK�PN_\a[K[�XQ�TXOU�WV�UJK�X\\WMXN_Kg�fWNUOX_UWO]�XN[�Qah_WNUOX_UWO]�LeKOJKX[�XN[�TOWVPU�OK\XUK[�UW�UJK�X\\WMXN_K�QJX\\�hK�PN_\a[K[�XQ�TXOU�WV�UJK�fWNUOX_U�̂aS�XN[�NWU�TXOU�WV�UJK�X\\WMXN_Kj�XN[FE MJKNKeKO�F��JKNKeKO�_WQUQ�XOK�SWOK�UJXN�WO�\KQQ�UJXN�X\\WMXN_KQ]�UJK�fWNUOX_U�̂aS�QJX\\�hK�X[{aQUK[�X__WO[PǸ\Y�hY�fJXǸK�LO[KOg�IJK�XSWaNU�WV�UJK�fJXǸK�LO[KO�QJX\\�OKV\K_U�x}y�UJK�[PVVKOKN_K�hKUMKKN�X_UaX\�_WQUQ�XN[�UJK�X\\WMXN_KQ�aN[KO�̂K_UPWN�vgsgtg}�XN[�xty�_JXǸKQ�PN�fWNUOX_UWOzQ�_WQUQ�aN[KO�K̂_UPWN�vgsgtgtg�� IJK�rO_JPUK_U�QJX\\�_OKXUK�XN[�TOW_KQQ�r\\WMXN_K�r__KQQ�raUJWOP�XUPWNQ�VWO�UJK�fWNQUOa_UPWN��XNX̀KO�XN[�LMNKOzQ�XTTOWeX\�XN[�KRK_aUPWN�PN�X__WO[XN_K�MPUJ�UJK�fWNUOX_U�nW_aSKNUQgkD�EF�F���KVKO�UW�nPePQPWN�u}�̂K_UPWN��r\\WMXN_KQ��VWO�X[[PUPWNX\�PNVWOSXUPWNgkD�EF�Fo�IJK�fWNUOX_UWO]�XQ�QWWN�XQ�TOX_UP_Xh\K�XVUKO�XMXO[�WV�UJK�fWNUOX_U]�QJX\\�NWUPVY�UJK�LMNKO�XN[�rO_JPUK_U]�rO_JPUK_U�PN�MOPUPǸ]�UJOWàJ�UJK�fWNQUOa_UPWN��XNX̀KO]�WV�UJK�NXSK�XN[�iaX\PVP_XUPWNQ�WV�X�TOWTWQK[�QaTKOPNUKN[KNUg��PUJPN�}��[XYQ�WV�OK_KPTU�WV�UJK�PNVWOSXUPWN]�UJK�fWNQUOa_UPWN��XNX̀KO�SXY�NWUPVY�UJK�fWNUOX_UWO]�QUXUPǸ�MJKUJKO�UJK�LMNKO]�UJK�fWNQUOa_UPWN��XNX̀KO]�WO�UJK�rO_JPUK_U�x}y�JXQ�OKXQWNXh\K�Wh{K_UPWN�UW�UJK�TOWTWQK[�QaTKOPNUKN[KNU�WO�xty�OKiaPOK�X[[PUPWNX\�UPSK�VWO�OKePKMg�ZXP\aOK�WV�UJK�fWNQUOa_UPWN��XNX̀KO�UW�TOWeP[K�NWUP_K�MPUJPN�UJK�}�w[XY�TKOPW[�QJX\\�_WNQUPUaUK�NWUP_K�WV�NW�OKXQWNXh\K�Wh{K_UPWNg
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DE�FGHIGH�JKL�MNOPQRSPNQT�UQNVUPWX�RYPLQ�ZL[O\�R]RQ̂L̂�PKL�MNOPQRSPT�_KRWW�UQLURQL�RÔ�_̀ZV[P�YNQ�PKL�a]OLQb_�RÔ�cQSK[PLSPb_�[OYNQVRP[NOT�RÔ�PKL�MNO_PQ̀SP[NO�dROR\LQb_�̀_L�[O�̂LeLWNU[O\�PKL�fQNgLSP�_SKL̂ ẀLT�R�MNOPQRSPNQb_�SNO_PQ̀SP[NO�_SKL̂ ẀL�YNQ�PKL�hNQij�JKL�_SKL̂ ẀL�_KRWW�SNOPR[O�̂LPR[W�RUUQNUQ[RPL�YNQ�PKL�fQNgLSPT�[OSẀ̂ [O\�klm�PKL�̂RPL�NY�SNVVLOSLVLOP�NY�PKL�hNQiT�[OPLQ[V�_SKL̂ ẀL�V[WL_PNOL�̂RPL_T�RÔ�PKL�̂RPL�NY�ǹZ_PROP[RW�MNVUWLP[NOo�kpm�RO�RUUNQP[NOVLOP�NY�PKL�hNQi�ZX�SNO_PQ̀SP[NO�RSP[e[PXo�RÔ�kqm�PKL�P[VL�QLr̀[QL̂�YNQ�SNVUWLP[NO�NY�LRSK�UNQP[NO�NY�PKL�hNQij�JKL�_SKL̂ ẀL�_KRWW�UQNe[̂L�YNQ�PKL�NQ̂LQWX�UQN\QL__[NO�NY�PKL�hNQi�PN�SNVUWLP[NO�RÔ�_KRWW�ONP�LsSLL̂�P[VL�W[V[P_�S̀QQLOP�̀ÔLQ�PKL�MNOPQRSP�tNS̀VLOP_j�JKL�_SKL̂ ẀL�_KRWW�ZL�QLe[_L̂�RP�RUUQNUQ[RPL�[OPLQeRW_�R_�QLr̀[QL̂�ZX�PKL�SNÔ[P[NO_�NY�PKL�hNQi�RÔ�fQNgLSPj�RÔ�fQNgLSPT�_KRWW�ZL�QLWRPL̂�PN�PKL�LOP[QL�fQNgLSP�PN�PKL�LsPLOP�QLr̀[QL̂�ZX�PKL�MNOPQRSP�tNS̀VLOP_T�RÔ�_KRWW�UQNe[̂L�YNQ�LsUL̂[P[Ǹ_�RÔ�UQRSP[SRZWL�LsLS̀P[NO�NY�PKL�hNQij�JKL�MNOPQRSPNQ�_KRWW�SNNULQRPL�][PK�PKL�MNO_PQ̀SP[NO�dROR\LQ�[O�_SKL̂ Ẁ[O\�RÔ�ULQYNQV[O\�PKL�MNOPQRSPNQb_�hNQi�PN�ReN[̂�SNOYW[SP�][PKT�RÔ�R_�PN�SR̀_L�ON�̂LWRX�[OT�PKL�]NQi�NQ�RSP[e[P[L_�NY�NPKLQ�MNOPQRSPNQ_T�NQ�PKL�SNO_PQ̀SP[NO�NQ�NULQRP[NO_�NY�PKL�a]OLQb_�N]O�YNQSL_�NQ�nLURQRPL�MNOPQRSPNQ_jE�FGHIGu�JKL�MNOPQRSPNQT�UQNVUPWX�RYPLQ�ZL[O\�R]RQ̂L̂�PKL�MNOPQRSP�RÔ�PKLQLRYPLQ�R_�OLSL__RQX�PN�VR[OPR[O�R�S̀QQLOP�_̀ZV[PPRW�_SKL̂ ẀLT�_KRWW�_̀ZV[P�R�_̀ZV[PPRW�_SKL̂ ẀL�YNQ�PKL�MNO_PQ̀SP[NO�dROR\LQb_�RÔ�cQSK[PLSPb_�RUUQNeRWj�JKL�cQSK[PLSP�RÔ�MNO_PQ̀SP[NO�dROR\LQb_�RUUQNeRW�_KRWW�ONP�ZL�̀OQLR_NORZWX�̂LWRXL̂�NQ�][PKKLŴj�JKL�_̀ZV[PPRW�_SKL̂ ẀL�_KRWW�klm�ZL�SNNQ̂[ORPL̂�][PK�PKL�MNOPQRSPNQb_�SNO_PQ̀SP[NO�_SKL̂ ẀLT�RÔ�kpm�RWWN]�PKL�MNO_PQ̀SP[NO�dROR\LQ�RÔ�cQSK[PLSP�QLR_NORZWL�P[VL�PN�QLe[L]�_̀ZV[PPRW_j�vY�PKL�MNOPQRSPNQ�YR[W_�PN�_̀ZV[P�R�_̀ZV[PPRW�_SKL̂ ẀLT�NQ�YR[W_�PN�UQNe[̂L�_̀ZV[PPRW_�[O�RSSNQ̂ROSL�][PK�PKL�RUUQNeL̂�_̀ZV[PPRW�_SKL̂ ẀLT�PKL�MNOPQRSPNQ�_KRWW�ONP�ZL�LOP[PWL̂�PN�ROX�[OSQLR_L�[O�MNOPQRSP�ǹV�NQ�LsPLO_[NO�NY�MNOPQRSP�J[VL�ZR_L̂�NO�PKL�P[VL�QLr̀[QL̂�YNQ�QLe[L]�NY�_̀ZV[PPRW_jMNOPQRSPNQ�_KRWW�URQP[S[URPL�][PK�NPKLQ�MNOPQRSPNQ_T�PKL�MNO_PQ̀SP[NO�dROR\LQT�RÔ�PKL�a]OLQ�[O�QLe[L][O\�RÔ�SNNQ̂[ORP[O\�RWW�_SKL̂ ẀL_�YNQ�[OSNQUNQRP[NO�[OPN�PKL�fQNgLSP�_SKL̂ ẀL�PKRP�[_�UQLURQL̂�ZX�PKL�MNO_PQ̀SP[NO�dROR\LQj�JKL�MNOPQRSPNQ�_KRWW�VRiL�QLe[_[NO_�PN�PKL�SNO_PQ̀SP[NO�_SKL̂ ẀL�RÔ�_̀ZV[PPRW�_SKL̂ ẀL�R_�̂LLVL̂�OLSL__RQX�ZX�PKL�MNO_PQ̀SP[NO�dROR\LQ�PN�SNOYNQV�PN�PKL�fQNgLSP�_SKL̂ ẀLjE�FGHIGF�JKL�MNOPQRSPNQ�_KRWW�URQP[S[URPL�][PK�NPKLQ�MNOPQRSPNQ_T�PKL�MNO_PQ̀SP[NO�dROR\LQT�RÔ�PKL�a]OLQ�[O�QLe[L][O\�RÔ�SNNQ̂[ORP[O\�RWW�_SKL̂ ẀL_�YNQ�[OSNQUNQRP[NO�[OPN�PKL�fQNgLSP�_SKL̂ ẀL�PKRP�[_�UQLURQL̂�ZX�PKL�MNO_PQ̀SP[NO�dROR\LQj�JKL�MNOPQRSPNQ�_KRWW�VRiL�QLe[_[NO_�PN�PKL�SNO_PQ̀SP[NO�_SKL̂ ẀL�RÔ�_̀ZV[PPRW�_SKL̂ ẀL�R_�L̂LVL̂�OLSL__RQX�ZX�PKL�MNO_PQ̀SP[NO�dROR\LQ�PN�SNOYNQV�PN�PKL�ULQYNQV�PKL�hNQi�[O�\LOLQRW�RSSNQ̂ROSL�][PK�PKL�VN_P�QLSLOP�_SKL̂ ẀL_�_̀ZV[PPL̂�PN�PKL�a]OLQT�MNO_PQ̀SP[NO�dROR\LQT�RÔ�cQSK[PLSPT�RÔ�[OSNQUNQRPL̂�[OPN�PKL�RUUQNeL̂�fQNgLSP�_SKL̂ ẀLjE�FGHIGw�JKL�MNOPQRSPNQ�_KRWW�ULQYNQV�PKL�hNQi�[O�\LOLQRW�RSSNQ̂ROSL�][PK�PKL�VN_P�QLSLOP�_SKL̂ ẀL_�_̀ZV[PPL̂�PN�PKL�a]OLQT�MNO_PQ̀SP[NO�dROR\LQT�RÔ�cQSK[PLSPT�RÔ�[OSNQUNQRPL̂�[OPN�PKL�RUUQNeL̂�fQNgLSP�_SKL̂ ẀLjxyz{�HHE�FGHuG|�JKL�MNOPQRSPNQ�_KRWW�QLe[L]�YNQ�SNVUW[ROSL�][PK�PKL�MNOPQRSP�tNS̀VLOP_T�RUUQNeLT�RÔ�_̀ZV[P�PN�PKL�MNO_PQ̀SP[NO�dROR\LQT�nKNU�tQR][O\_T�fQN̂ S̀P�tRPRT�nRVUWL_T�RÔ�_[V[WRQ�_̀ZV[PPRW_�QLr̀[QL̂�ZX�PKL�MNOPQRSP�tNS̀VLOP_T�[O�RSSNQ̂ROSL�][PK�PKL�fQNgLSP�_̀ZV[PPRW�_SKL̂ ẀL�RUUQNeL̂�ZX�PKL�MNO_PQ̀SP[NO�dROR\LQ�RÔ�cQSK[PLSP�NQT�[O�PKL�RZ_LOSL�NY�RO�RUUQNeL̂�fQNgLSP�_̀ZV[PPRW�_SKL̂ ẀLT�][PK�QLR_NORZWL�UQNVUPOL__�RÔ�[O�_̀SK�_Lr̀LOSL�R_�PN�SR̀_L�ON�̂LWRX�[O�PKL�hNQi�NQ�[O�PKL�RSP[e[P[L_�NY�NPKLQ�MNOPQRSPNQ_T�nLURQRPL�MNOPQRSPNQ_T�NQ�PKL�a]OLQb_�N]O�YNQSL_j�JKL�MNOPQRSPNQ�_KRWW�SNNULQRPL�][PK�PKL�MNO_PQ̀SP[NO�dROR\LQ�[O�PKL�SNNQ̂[ORP[NO�NY�PKL�MNOPQRSPNQb_�nKNU�tQR][O\_T�fQN̂ S̀P�tRPRT�nRVUWL_T�RÔ�_[V[WRQ�_̀ZV[PPRW_�][PK�QLWRPL̂�̂NS̀VLOP_�_̀ZV[PPL̂�ZX�NPKLQ�MNOPQRSPNQ_jDE�FGHuG}�JKL�hNQi�_KRWW�ZL�[O�RSSNQ̂ROSL�][PK�RUUQNeL̂�_̀ZV[PPRW_�LsSLUP�PKRP�PKL�MNOPQRSPNQ�_KRWW�ONP�ZL�QLW[LeL̂�NY�QL_UNO_[Z[W[PX�YNQ�̂Le[RP[NO_�YQNV�PKL�QLr̀[QLVLOP_�NY�PKL�MNOPQRSP�tNS̀VLOP_�ZX�PKL�cQSK[PLSPb_�RUUQNeRW�NY�nKNU�tQR][O\_T�fQN̂ S̀P�tRPRT�nRVUWL_T�NQ�_[V[WRQ�_̀ZV[PPRW_T�̀OWL__�PKL�MNOPQRSPNQ�KR_�_ULS[Y[SRWWX�ONP[Y[L̂�PKL�MNO_PQ̀SP[NO�dROR\LQ�RÔ�cQSK[PLSP�[O�]Q[P[O\�NY�_̀SK�̂Le[RP[NO�RP�PKL�P[VL�NY�_̀ZV[PPRW�RÔ�klm�PKL�cQSK[PLSP�KR_�\[eLO�]Q[PPLO�RUUQNeRW�PN�PKL�_ULS[Y[S�̂Le[RP[NO�R_�R�V[ONQ�SKRO\L�[O�PKL�hNQiT�NQ�kpm�R�MKRO\L�aQ̂LQ�NQ�MNO_PQ̀SP[NO�MKRO\L�



����������	���
�����������������������
������������������������������� �����!�����!�	�������������������������"����#$���������	�������������������������!%�#������	�������������������������!%�#���!%���������&���!�	���#���������	���
��������%�	�����	���	�'�����$���������	���������������������������$�������������(	�����������	����)��)���*$�����+,��,���+�������-�����.�����+�+��+/�(������0�����������,�1,���2!���������������	��!��������������������3�������������!�	����	�������4����������	�����	����(�����������������	���
��������5�$��������6��"�����$�������������������"���	�����!��3�	����������7	�	�����	��������89:;�<=>:9?� @��A����AA2B C

DEFGHIEJG�KLM�NGGO�EMMPGQ�LPIKRFESEOT�IKG�QGJELIEROU�VKG�WROIFLHIRF�MKLXX�ORI�NG�FGXEGJGQ�RY�FGMZROMENEXEI[�YRF�GFFRFM�RF�R\EMMEROM�EO�]KRZ�DFL̂EOTM_�̀FRQPHI�DLIL_�]L\ZXGM_�RF�ME\EXLF�MPN\EIILXM_�N[�IKG�aFHKEIGHIbM�LZZFRJLX�IKGFGRYUcdef�ghi�jkghkgg�VKG�WROIFLHIRF�EM�FGlPEFGQ�IR�ZFRJEQG�LXX�MPN\EIILXM�YRF�IKG�aFHKEIGHIbM�FGJEĜm�LXX�MPN\EIILXM�IR�NG�ZFRJEQGQ�IR�IKG�aFHKEIGHI�N[�IKG�]PN\EIILX�QGLQXEOGM�ORIGQ�EO�IKG�WROIFLHI�DRHP\GOIMU�VKG�aFHKEIGHIbM�FGJEĜ�RY�WROIFLHIRFbM�MPN\EIILXM�̂EXX�NG�XE\EIGQ�IR�IKG�IE\G�ZFGHGQEOT��IKG�]PN\EIILX�QGLQXEOG��LOQ�̂EXX�HROMEMI�RY�LO�GnL\EOLIERO�RY�LO�EOEIELX�MPN\EIILX�LOQ�o�pq�FGMPN\EIILXU�VKG�r̂ OGF�EM�GOIEIXGQ�IR�RNILEO�FGE\NPFMG\GOI�YFR\�IKG�WROIFLHIRF�YRF�L\RPOIM�ZLEQ�IR�IKG�aFHKEIGHI�YRF�GJLXPLIERO�RY�LQQEIEROLX�FGMPN\EIILXM_�LOQ�YRF�GJLXPLIERO�RY�MPN\EIILXM�YRF�̂KEHK�IKG�EOEIELX�MPN\EMMERO�EM�FGHGEJGQ�LYIGF�IKG�]PN\EIILX�QGLQXEOGMUsi�jkgjkj�VKG�WROIFLHIRF�MKLXX�NG�FGMZROMENXG�YRF�GOYRFHEOT�IKG�r̂ OGFbM�MGHPFEI[�LOQ�LHHGMM�ZRXEHEGM�LOQ�ZFRHGQPFGM�LOQ�IKG�YRXXR̂EOT�FPXGM�RY�HROQPHI�YRF�EIM�ZGFMROOGX�LOQ�IKRMG�RY�EIM�MPNHROIFLHIRFM_�MPNtMPNHROIFLHIRFM_�LOQ�MPZZXEGFM�LI�IKG�F̀RuGHI�MEIG�_�LOQ�IKG�r̂ OGFbM�̀FRuGHI�vGZFGMGOILIEJG�MKLXX�ZFRJEQG�EOIGFZFGILIEROM�MKRPXQ�L�lPGMIERO�LFEMG�EY�IKG�FPXGM�RY�HROQPHI�LFG�NGEOT�LQGlPLIGX[�GOYRFHGQ�N[�IKG�WROIFLHIRFwkg�xR�M\RyEOT�RF�PMG�RY�IRNLHHR�ZFRQPHIMUkh�xR�QFEOyEOT�RY�LXHRKRXEH�NGJGFLTGM�RF�PMG�RY�HROIFRXXGQ�MPNMILOHGMUkj�xR�̂RFyEOT_�RF�ZFGMGOHG�RO�MEIG_�POQGF�IKG�EOYXPGOHG�RY�LXHRKRXEH�NGJGFLTGM�RF�HROIFRXXGQ�MPNMILOHGMUkz�xR�PMG�RY�EOQGHGOI�XLOTPLTG�RF�QEMZXL[�RY�EOQGHGOI�E\LTGM_�ZPNXEHLIEROM�RF�IGF\MUk{�xR�PMG�RY�FLQERM�RF�RIKGF�GOIGFILEO\GOI�QGJEHGMUk|�xR�KRFMGZXL[�RF�QLOTGFRPM�NGKLJERFU}~�xR�YEFGLF\M�RF�RIKGF�̂GLZROMUk��xR�HR\\POEHLIERO�̂EIK�MILYY�RF�MIPQGOIMUi�jkgjkz�VKG�WROIFLHIRF�MKLXX�FGlPEFG�EIM�ZGFMROOGX�LOQ�IKRMG�RY�EIM�MPNHROIFLHIRFM_�MPNtMPNHROIFLHIRFM�LOQ�MPZZXEGFM�IR�ĜLF�JEMENXG�ZKRIRtEQGOIEYEHLIERO�NLQTGM�LHHGZILNXG�IR�IKG�r̂ OGF_�LI�LXX�IE\GM�YRF�EQGOIEYEHLIERO�LOQ�MGHPFEI[�ZPFZRMGMUcdef�gzi�zkhkh�VKG�aFHKEIGHI�̂EXX�JEMEI�IKG�MEIG�LI�EOIGFJLXM�LZZFRZFELIG�IR�IKG�MILTG�RY�HROMIFPHIERO_�RF�LM�RIKGF̂EMG�LTFGGQ�̂EIK�IKG�r̂ OGF_�IR�NGHR\G�TGOGFLXX[�YL\EXELF�̂EIK�IKG�ZFRTFGMM�LOQ�lPLXEI[�RY�IKG�ZRFIERO�RY�IKG��RFy�HR\ZXGIGQ_�LOQ�IR�QGIGF\EOG�EO�TGOGFLX�EY�IKG��RFy�RNMGFJGQ�EM�NGEOT�ZGFYRF\GQ�EO�L�\LOOGF�EOQEHLIEOT�IKLI�IKG��RFy_�̂KGO�YPXX[�HR\ZXGIGQ_�̂EXX�NG�EO�LHHRFQLOHG�̂EIK�IKG�WROIFLHI�DRHP\GOIMU��R̂GJGF_�IKG�aFHKEIGHI�̂EXX�ORI�NG�FGlPEFGQ�IR�\LyG�GnKLPMIEJG�RF�HROIEOPRPM�ROtMEIG�EOMZGHIEROM�IR�HKGHy�IKG�lPLXEI[�RF�lPLOIEI[�RY�IKG��RFyU�VKG�aFHKEIGHI�̂EXX�ORI�KLJG�HROIFRX�RJGF_�HKLFTG�RY_�RF�FGMZROMENEXEI[�YRF�IKG�HROMIFPHIERO�\GLOM_�\GIKRQM_�IGHKOElPGM_�MGlPGOHGM�RF�ZFRHGQPFGM_�RF�YRF�IKG�MLYGI[�ZFGHLPIEROM�LOQ�ZFRTFL\M�EO�HROOGHIERO�̂EIK�IKG��RFy_�MEOHG�IKGMG�LFG�MRXGX[�IKG�WROIFLHIRFbM�FETKIM�LOQ�FGMZROMENEXEIEGM�POQGF�IKG�WROIFLHI�DRHP\GOIMU�rO�IKG�NLMEM�RY�IKG�MEIG�JEMEIM_�IKG�aFHKEIGHI�̂EXX�yGGZ�IKG�r̂ OGF�LOQ�IKG�WROMIFPHIERO��LOLTGF�FGLMROLNX[�EOYRF\GQ�LNRPI�IKG�ZFRTFGMM�LOQ�lPLXEI[�RY�IKG�ZRFIERO�RY�IKG��RFy�HR\ZXGIGQ_�LOQ�ZFR\ZIX[�FGZRFI�IR�IKG�r̂ OGF�LOQ�WROMIFPHIERO��LOLTGF�yOR̂O�QGJELIEROM�YFR\�IKG�WROIFLHI�DRHP\GOIM�LOQ�QGYGHIM�LOQ�QGYEHEGOHEGM�RNMGFJGQ�EO�IKG��RFyUi�zkhkhkg�VKG�r̂ OGF�EM�GOIEIXGQ�IR�FGE\NPFMG\GOI�YFR\�IKG�WROIFLHIRF�YRF�L\RPOIM�ZLEQ�IR�IKG�aFHKEIGHI�YRF�MEIG�JEMEIM�\LQG�OGHGMMLF[�N[�IKG�YLPXI�RY�IKG�WROIFLHIRF�RF�N[�QGYGHIM�LOQ�QGYEHEGOHEGM�EO�IKG��RFyU�i�zkhkhkh�VKG�r̂ OGF�EM�GOIEIXGQ�IR�FGE\NPFMG\GOI�YFR\�IKG�WROIFLHIRF�YRF�L\RPOIM�ZLEQ�IR�IKG�WROMIFPHIERO��LOLTGF�YRF�MEIG�JEMEIM�\LQG�OGHGMMLF[�N[�IKG�YLPXI�RY�IKG�WROIFLHIRF�RF�N[�QGYGHIM�LOQ�QGYEHEGOHEGM�EO�IKG��RFyUcdef�g{i�zkhk��VKG�aFHKEIGHI�LOQ�WROMIFPHIERO��LOLTGF�KLJG�LPIKRFEI[�IR�FGuGHI��RFy�IKLI�QRGM�ORI�HROYRF\�IR�IKG�WROIFLHI�DRHP\GOIM_�DRHP\GOIM�LOQ�̂EXX�ORIEY[�GLHK�RIKGF�LNRPI�IKG�FGuGHIEROU�VKG�WROMIFPHIERO��LOLTGF�MKLXX�QGIGF\EOG�EO�TGOGFLX�̂KGIKGF�IKG��RFy�RY�IKG�WROIFLHIRF�EM�NGEOT�ZGFYRF\GQ�EO�LHHRFQLOHG�̂EIK�IKG�FGlPEFG\GOIM�RY�IKG�WROIFLHI�DRHP\GOIM�LOQ�ORIEY[�IKG�r̂ OGF_�WROIFLHIRF�LOQ�aFHKEIGHI�RY�QGYGHIM�LOQ�QGYEHEGOHEGM�EO�IKG��RFyU��KGOGJGF�IKG�WROMIFPHIERO��LOLTGF�HROMEQGFM�EI�OGHGMMLF[�RF�LQJEMLNXG_�IKG�WROMIFPHIERO��LOLTGF�̂EXX�KLJG�LPIKRFEI[�IR�FGlPEFG�
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DEEFGFHIDJ�FIKLMNGFHI�HO�GMKGFIP�HQ�GRM�SHOT�FI�DNNHOEDINM�UFGR�VMNGFHIK�WXYZY[�DIE�WXYZYX\�]LHI�UOFGGMI�D]GRHOF̂DGFHI�HQ�GRM�_UIMO\�URMGRMO�HO�IHG�GRM�SHOT�FK�QD̀OFNDGME\�FIKGDJJME�HO�NHaLJMGMEY�bRM�QHOMPHFIP�D]GRHOFGc�HQ�GRM�dHIKGO]NGFHI�eDIDPMO�UFJJ�̀M�K]̀fMNG�GH�GRM�LOHgFKFHIK�HQ�VMNGFHIK�ZY[YWh�GROH]PR�ZY[Y[i�FINJ]KFgM\�UFGR�OMKLMNG�GH�FIGMOLOMGDGFHIK�DIE�EMNFKFHIK�HQ�GRM�jONRFGMNGY�kHUMgMO\�IMFGRMO�GRM�jONRFGMNGlK�IHO�GRM�dHIKGO]NGFHI�eDIDPMOlK�D]GRHOFGc�GH�DNG�]IEMO�GRFK�VMNGFHI�ZY[Yh�IHO�D�EMNFKFHI�aDEM�̀c�MFGRMO�HQ�GRMa�FI�PHHE�QDFGR�MFGRMO�GH�MmMONFKM�HO�IHG�GH�MmMONFKM�K]NR�D]GRHOFGc�KRDJJ�PFgM�OFKM�GH�D�E]Gc�HO�OMKLHIKF̀FJFGc�HQ�GRM�jONRFGMNG�HO�GRM�dHIKGO]NGFHI�eDIDPMO�GH�GRM�dHIGODNGHO\�V]̀NHIGODNGHOK\�aDGMOFDJ�DIE�Mn]FLaMIG�K]LLJFMOK\�GRMFO�DPMIGK�HO�MaLJHcMMK\�HO�HGRMO�LMOKHIK�LMOQHOaFIP�DIc�HQ�GRM�SHOTYop�qrsrtt�bRM�jONRFGMNG�UFJJ�OMgFMU�DIE�DLLOHgM\�HO�GDTM�HGRMO�DLLOHLOFDGM�DNGFHI�]LHI\�GRM�dHIGODNGHOlK�K]̀aFGGDJK�K]NR�DK�VRHL�uODUFIPK\�vOHE]NG�uDGD\�DIE�VDaLJMK\�̀]G�HIJc�QHO�GRM�JFaFGME�L]OLHKM�HQ�NRMNTFIP�QHO�NHIQHOaDINM�UFGR�FIQHOaDGFHI�PFgMI�DIE�GRM�EMKFPI�NHINMLG�MmLOMKKME�FI�GRM�dHIGODNG�uHN]aMIGKY�bRM�jONRFGMNGlK�DNGFHI�UFJJ�̀M�GDTMI�FI�DNNHOEDINM�UFGR�GRM�K]̀aFGGDJ�KNRME]JM�DLLOHgME�̀c�GRM�jONRFGMNG�HO\�FI�GRM�D̀KMINM�HQ�DI�DLLOHgME�K]̀aFGGDJ�KNRME]JM\�UFGR�OMDKHID̀JM�LOHaLGIMKK�URFJM�DJJHUFIP�K]QQFNFMIG�GFaM�FI�GRM�jONRFGMNGlK�LOHQMKKFHIDJ�f]EPaMIG�GH�LMOaFG�DEMn]DGM�OMgFMUY�wLHI�GRM�jONRFGMNGlK�NHaLJMGME�OMgFMU\�GRM�jONRFGMNG�KRDJJ�GODIKaFG�FGK�K]̀aFGGDJ�OMgFMU�GH�GRM�dHIKGO]NGFHI�eDIDPMOYxyz{�t|p�qrsrt}�bRM�dHIKGO]NGFHI�eDIDPMO�UFJJ�LOMLDOM�dRDIPM�_OEMOK�DIE�dHIKGO]NGFHI�dRDIPM�uFOMNGFgMKYjONRFGMNG�UFJJ�LOMLDOM�dRDIPM�_OEMOK\�dHIKGO]NGFHI�dRDIPM�uFOMNGFgMK�DIE�jJJHUDINM�dRDIPM�j]GRHOF̂DGFHIKYop�qrsrt~��Q�GRM�_UIMO�DIE�jONRFGMNG�DPOMM\�GRM�jONRFGMNG�UFJJ�LOHgFEM�HIM�HO�aHOM�vOHfMNG�OMLOMKMIGDGFgMK�GH�DKKFKG�FI�NDOOcFIP�H]G�GRM�jONRFGMNGlK�OMKLHIKF̀FJFGFMK�DG�GRM�KFGMY�bRM�E]GFMK\�OMKLHIKF̀FJFGFMK�DIE�JFaFGDGFHIK�HQ�D]GRHOFGc�HQ�GRM�vOHfMNG�OMLOMKMIGDGFgMK�KRDJJ�̀M�DK�KMG�QHOGR�FI�DI�MmRF̀FG�GH�̀M�FINHOLHODGME�FI�GRM�dHIGODNG�uHN]aMIGKY�bRM�_UIMO�KRDJJ�IHGFQc�GRM�dHIKGO]NGFHI�eDIDPMO�HQ�DIc�NRDIPM�FI�GRM�E]GFMK\�OMKLHIKF̀FJFGFMK�DIE�JFaFGDGFHIK�HQ�D]GRHOFGc�HQ�GRM�vOHfMNG�OMLOMKMIGDGFgMKYop��rtrt�j�V]̀NHIGODNGHO�FK�D�LMOKHI�HO�MIGFGc�URH�RDK�D�EFOMNG�NHIGODNG�UFGR�GRM�dHIGODNGHO�GH�LMOQHOa�D�LHOGFHI�HQ�GRM�SHOT�DG�GRM�KFGMY�bRM�GMOa��V]̀NHIGODNGHO��FK�OMQMOOME�GH�GROH]PRH]G�GRM�dHIGODNG�uHN]aMIGK�DK�FQ�KFIP]JDO�FI�I]à MO�DIE�aMDIK�D�V]̀NHIGODNGHO�HO�DI�D]GRHOF̂ME�OMLOMKMIGDGFgM�HQ�GRM�V]̀NHIGODNGHOY�bRM�GMOa��V]̀NHIGODNGHO��EHMK�IHG�FINJ]EM�HGRMO�dHIGODNGHOK�HO�VMLDODGM�dHIGODNGHOK�HO�GRM�K]̀NHIGODNGHOK�HQ�HGRMO�dHIGODNGHOK�HO�VMLDODGM�dHIGODNGHOKYxyz{�t~p��rsrt�wIJMKK�HGRMOUFKM�KGDGME�FI�GRM�dHIGODNG�uHN]aMIGK\�GRM�dHIGODNGHO\�dHIGODNGHO�HO�GRM�̀FEEFIP�OMn]FOMaMIGK\�DK�KHHI�DK�LODNGFND̀JM�DQGMO�DUDOE�HQ�GRM�dHIGODNG\�KRDJJ�IHGFQc�GRM�dHIKGO]NGFHI�eDIDPMO\�QHO�OMgFMU�̀c�GRM�_UIMO\�dHIKGO]NGFHI�eDIDPMO�DIE�jONRFGMNG\�HQ�GRM�LMOKHIK�HO�MIGFGFMK�LOHLHKME�QHO�MDNR�LOFINFLDJ�LHOGFHI�HQ�GRM�SHOT\�FINJ]EFIP�GRHKM�URH�DOM�GH�Q]OIFKR�aDGMOFDJK�HO�Mn]FLaMIG�QD̀OFNDGME�GH�D�KLMNFDJ�EMKFPIY�EMKFPI�QHO�MDNR�LOFINFLDJ�LHOGFHI�HQ�GRM�SHOTY�SFGRFI�WZ�EDcK�HQ�OMNMFLG�HQ�GRM�FIQHOaDGFHI\�GRM�dHIKGO]NGFHI�eDIDPMO�aDc�IHGFQc�GRM�dHIGODNGHO�URMGRMO�GRM�_UIMO\�GRM�dHIKGO]NGFHI�eDIDPMO�HO�GRM�jONRFGMNG��W��RDK�OMDKHID̀JM�H̀fMNGFHI�GH�DIc�K]NR�LOHLHKME�LMOKHI�HO�MIGFGc�HO\��[��OMn]FOMK�DEEFGFHIDJ�GFaM�QHO�OMgFMUY��DFJ]OM�HQ�GRM�dHIKGO]NGFHI�eDIDPMO�GH�LOHgFEM�IHGFNM�UFGRFI�GRM�WZ�EDc�LMOFHE�KRDJJ�NHIKGFG]GM�IHGFNM�HQ�IH�OMDKHID̀JM�H̀fMNGFHIYop��rsr��bRM�dHIGODNGHO�KRDJJ�LMOQHOa�DG�JMDKG���������������������LMONMIG�HQ�GRM�NHKG�HQ�GRM�dHIGODNG��IHG�FINJ]EFIP�GRM�NHKGK�HQ�aDGMOFDJK\�FIK]ODINM\�̀HIEK\�K]̀aFGGDJK�DIE�KFaFJDO�FGMaK��UFGR�FGK�HUI�MaLJHcMMKYxyz{�t�p�|rtrt�bRM�GMOa��VMLDODGM�dHIGODNGHO�K���KRDJJ�aMDI�HGRMO�NHIGODNGHOK�OMGDFIME�̀c�GRM�_UIMO�]IEMO�KMLDODGM�DPOMMaMIGKY�bRM�_UIMO�OMKMOgMK�GRM�OFPRG�GH�LMOQHOa�NHIKGO]NGFHI�HO�HLMODGFHIK�OMJDGME�GH�GRM�vOHfMNG�UFGR�GRM�
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DEFGHIJ�KEF�LKHMGJN�OFP�EQRS�TGUOHORG�VKFRHOMRKHJ�HGROQFGP�WFPGH�VKFPQRQKFJ�KL�RSG�VKFRHOMR�JWXJROFRQOYYZ�JQ[QYOH�RK�RSKJG�KL�RSQJ�VKFRHOMRN�QFMYWPQF\�RSKJG�UHK]QJQKFJ�KL�RSG�VKFPQRQKFJ�KL�RSG�VKFRHOMR�HGYORGP�RK�QFJWHOFMG�OFP�EOQ]GH�KL�JWXHK\ORQKF̂�_L�RSG�VKFRHOMRKH�MYOQ[J�RSOR�PGYOZ�KH�OPPQRQKFOY�MKJR�QJ�QF]KY]GP�XGMOWJG�KL�JWMS�OMRQKF�XZ�RSG�DEFGHN�RSG�VKFRHOMRKH�JSOYY�[ÒG�JWMS�VYOQ[�OJ�UHK]QPGP�QF�aHRQMYG�bĉd�efgfh�iSGF�RSG�DEFGH�UGHLKH[J�MKFJRHWMRQKF�KH�KUGHORQKFJ�EQRS�RSG�DEFGHIJ�KEF�LKHMGJ�KH�TGUOHORG�VKFRHOMRKHJN�RSG�DEFGH�JSOYY�UHK]QPG�LKH�MKKHPQFORQKF�KL�JWMS�LKHMGJ�OFP�TGUOHORG�VKFRHOMRKHJ�EQRS�RSG�iKH̀�KL�RSG�VKFRHOMRKHN�ESK�JSOYY�MKKUGHORG�EQRS�RSG[̂JGUOHORG�MKFRHOMRJ�OHG�OEOHPGP�LKH�PQLLGHGFR�UKHRQKFJ�KL�RSG�jHKkGMR�KH�KRSGH�MKFJRHWMRQKF�KH�KUGHORQKFJ�KF�RSG�JQRGN�RSG�RGH[�lVKFRHOMRKHl�QF�RSG�VKFRHOMR�mKMW[GFRJ�QF�GOMS�MOJG�JSOYY�[GOF�RSG�VKFRHOMRKH�ESK�GnGMWRGJ�GOMS�JGUOHORG�DEFGHoVKFRHOMRKH�a\HGG[GFR̂d�efgfp�qFYGJJ�KRSGHEQJG�UHK]QPGP�QF�RSG�VKFRHOMR�mKMW[GFRJN�ESGF�RSG�DEFGH�UGHLKH[J�MKFJRHWMRQKF�KH�KUGHORQKFJ�HGYORGP�RK�RSG�jHKkGMR�EQRS�RSG�DEFGHIJ�KEF�LKHMGJ�KH�EQRS�TGUOHORG�VKFRHOMRKHJN�RSG�DEFGH�KH�QRJ�TGUOHORG�VKFRHOMRKHJ�JSOYY�SO]G�RSG�JO[G�KXYQ\ORQKFJ�OFP�HQ\SRJ�RSOR�RSG�VKFRHOMRKH�SOJ�WFPGH�RSG�VKFPQRQKFJ�KL�RSG�VKFRHOMRN�QFMYWPQF\N�EQRSKWR�GnMYWPQF\�KRSGHJN�RSKJG�JRORGP�QF�aHRQMYG�rN�RSQJ�aHRQMYG�sN�OFP�aHRQMYGJ�btN�bbN�OFP�bûvSG�DEFGH�JSOYY�UHK]QPG�LKH�MKKHPQFORQKF�KL�RSG�OMRQ]QRQGJ�KL�RSG�DEFGHIJ�KEF�LKHMGJ�OFP�KL�GOMS�TGUOHORG�VKFRHOMRKH�EQRS�RSG�iKH̀�KL�RSG�VKFRHOMRKHN�ESK�JSOYY�MKKUGHORG�EQRS�RSG[̂�vSG�VKFRHOMRKH�JSOYY�UOHRQMQUORG�EQRS�OFZ�TGUOHORG�VKFRHOMRKHJ�OFP�RSG�DEFGH�QF�HG]QGEQF\�RSGQH�MKFJRHWMRQKF�JMSGPWYGĴ�vSG�VKFRHOMRKH�JSOYY�[ÒG�OFZ�HG]QJQKFJ�RK�QRJ�MKFJRHWMRQKF�JMSGPWYG�PGG[GP�FGMGJJOHZ�OLRGH�O�kKQFR�HG]QGE�OFP�[WRWOY�O\HGG[GFR̂�vSG�MKFJRHWMRQKF�JMSGPWYGJ�JSOYY�RSGF�MKFJRQRWRG�RSG�JMSGPWYGJ�RK�XG�WJGP�XZ�RSG�VKFRHOMRKHN�TGUOHORG�VKFRHOMRKHJN�OFP�RSG�DEFGH�WFRQY�JWXJGwWGFRYZ�HG]QJGP̂d�efgfx�qFYGJJ�KRSGHEQJG�UHK]QPGP�QF�RSG�VKFRHOMR�mKMW[GFRJN�ESGF�RSG�DEFGH�UGHLKH[J�MKFJRHWMRQKF�KH�KUGHORQKFJ�HGYORGP�RK�RSG�jHKkGMR�EQRS�RSG�DEFGHIJ�KEF�LKHMGJ�KH�EQRS�TGUOHORG�VKFRHOMRKHJN�RSG�DEFGH�KH�QRJ�TGUOHORG�VKFRHOMRKHJ�JSOYY�SO]G�RSG�JO[G�KXYQ\ORQKFJ�OFP�HQ\SRJ�RSOR�RSG�VKFRHOMRKH�SOJ�WFPGH�RSG�VKFPQRQKFJ�KL�RSG�VKFRHOMRN�QFMYWPQF\N�EQRSKWR�GnMYWPQF\�KRSGHJN�RSKJG�JRORGP�QF�aHRQMYG�rN�RSQJ�aHRQMYG�sN�OFP�aHRQMYGJ�btN�bbN�OFP�bûyz{|�g}d�~fgfx�vSG�MK[XQFGP�K]GHSGOP�OFP�UHKLQR��LKH�VKFRHOMRKHN�JWXMKFRHOMRKHJN�JWUUYQGHJN�OFP�MKFRHOMRKHJ�KL�O�YKEGHoRQGH��QFMYWPGP�QF�RSG�RKROY�MKJR�RK�RSG�DEFGH�LKH�O�MSOF\G�QF�RSG�iKH̀�JSOYY�XG�OJ�LKYYKEJ���� �OnQ[W[�MK[XQFGP�K]GHSGOP�OFP�UHKLQRN�������UGHMGFR�KL�RSG�MKJR̂��� VKJR�RK�ESQMS�K]GHSGOP�OFP�UHKLQR�QJ�RK�XG�OUUYQGP�JSOYY�XG�PGRGH[QFGP�QF�OMMKHPOFMG�EQRS�TGMRQKF��̂r̂�̂��� vK�LOMQYQRORG�MSGM̀QF\�KL�wWKRORQKFJ�LKH�GnRHOJ�KH�MHGPQRJN�OYY�UHKUKJOYJ�JSOYY�XG�OMMK[UOFQGP�XZ�O�MK[UYGRG�QRG[Q�ORQKF�KL�MKJRJ�QFMYWPQF\�YOXKHN�[ORGHQOYJN�HGFROY�MKJRJN�OFP�TWXMKFRHOMRĴ��TWXMKFRHOMRJ�JSOYY�XG�QRG[Q�GP�OYJK̂�� vSG�OPPQRQKFOY�XKFP�MSOH\GJ�LKH�RSG�RKROY�MSOF\G�KHPGHN�REK�UGHMGFR��u���KL�RSG�MKJR�JSOYY�OYJK�OUUYZ�RK�mGPWMR�VSOF\G�KHPGHĴa�VSOF\G�DHPGH�QJ�O�EHQRRGF�QFJRHW[GFR�UHGUOHGP�XZ�RSG�VKFJRHWMRQKF��OFO\GH�aHMSQRGMR�OFP�JQ\FGP�XZ�RSG�DEFGHN�VKFJRHWMRQKF��OFO\GHN�aHMSQRGMRN�OFP�VKFRHOMRKHN�JRORQF\�RSGQH�O\HGG[GFR�WUKF�OYY�KL�RSG�LKYYKEQF\��d�~fpfg�a�VKFJRHWMRQKF�VSOF\G�mQHGMRQ]G�QJ�O�EHQRRGF�KHPGH�UHGUOHGP�XZ�RSG�VKFJRHWMRQKF��OFO\GH�aHMSQRGMR�OFP�JQ\FGP�XZ�RSG�DEFGHN�VKFJRHWMRQKF��OFO\GH�OFP�aHMSQRGMRN�PQHGMRQF\�O�MSOF\G�QF�RSG�iKH̀�UHQKH�RK�O\HGG[GFR�KF�OPkWJR[GFRN�QL�OFZN�QF�RSG�VKFRHOMR�TW[�KH�VKFRHOMR�vQ[GN�KH�XKRŜ�vSG�DEFGH�[OZ�XZ�VKFJRHWMRQKF�VSOF\G�mQHGMRQ]GN�EQRSKWR�QF]OYQPORQF\�RSG�VKFRHOMRN�KHPGH�MSOF\GJ�QF�RSG�iKH̀�EQRSQF�RSG�\GFGHOY�JMKUG�KL�RSG�VKFRHOMR�MKFJQJRQF\�KL�OPPQRQKFJN�PGYGRQKFJN�KH�KRSGH�HG]QJQKFJN�RSG�VKFRHOMR�TW[�OFP�VKFRHOMR�vQ[G�XGQF\�OPkWJRGP�OMMKHPQF\YẐyz{|�h�d�~fpfx�_L�RSG�VKFRHOMRKH�PKGJ�FKR�HGJUKFP�UHK[URYZ�KH�PQJO\HGGJ�EQRS�RSG�[GRSKP�LKH�OPkWJR[GFR�QF�RSG�VKFRHOMR�TW[N�RSG�VKFJRHWMRQKF��OFO\GH�JSOYY�PGRGH[QFG�RSG�OPkWJR[GFR�KF�RSG�XOJQJ�KL�HGOJKFOXYG�GnUGFPQRWHGJ�OFP�JO]QF\J�KL�RSKJG�UGHLKH[QF\�RSG�iKH̀�ORRHQXWROXYG�RK�RSG�MSOF\GN�QFMYWPQF\N�QF�MOJG�KL�OF�QFMHGOJG�QF�RSG�VKFRHOMR�TW[N�OF�O[KWFR�LKH�K]GHSGOP�OFP�UHKLQR�OJ�JGR�LKHRS�QF�RSG�a\HGG[GFRN�KH�QL�FK�JWMS�O[KWFR�QJ�JGR�LKHRS�QF�RSG�a\HGG[GFRN�O�HGOJKFOXYG�O[KWFR̂�_F�JWMS�MOJGN�OFP�OYJK�WFPGH�TGMRQKF��̂r̂r̂rN�RSG�VKFRHOMRKH�JSOYY�̀GGU�OFP�UHGJGFRN�QF�JWMS�LKH[�OJ�RSG�VKFJRHWMRQKF��OFO\GH�[OZ�UHGJMHQXGN�OF�QRG[Q�GP�OMMKWFRQF\�RK\GRSGH�EQRS�OUUHKUHQORG�JWUUKHRQF\�PORÔ�qFYGJJ�KRSGHEQJG�UHK]QPGP�QF�RSG�VKFRHOMR�mKMW[GFRJN�MKJRJ�LKH�RSG�UWHUKJGJ�KL�RSQJ�TGMRQKF��̂r̂��JSOYY�XG�YQ[QRGP�RK�RSG�LKYYKEQF\�
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DE FGHIH�GJ�KLMGNO�PQRKSTPQU�LVVKPRLMKW�VLXNGKK�ILYWHO�JNPQUW�MWQWJPIH�NWZSPNWT�MX�LUNWW[WQI�GN�RSHIG[O�\GN]WNĤ�RG[VWQHLIPGQ�PQHSNLQRWO�LQT�GI_WN�W[VKGXWW�RGHIH�LVVNG̀WT�MX�I_W�FGQHINSRIPGQ�aLQLUWN�LQT�bNR_PIWRIcDd FGHIH�GJ�[LIWNPLKHO�HSVVKPWHO�LQT�WZSPV[WQIO�PQRKSTPQU�RGHI�GJ�INLQHVGNILIPGQO�\_WI_WN�PQRGNVGNLIWT�GN�RGQHS[WTcDe fWQILK�RGHIH�GJ�[LR_PQWNX�LQT�WZSPV[WQIO�WYRKSHP̀W�GJ�_LQT�IGGKHO�\_WI_WN�NWQIWT�JNG[�I_W�FGQINLRIGN�GN�GI_WNHcDg FGHIH�GJ�VNW[PS[H�JGN�LKK�MGQTH�LQT�PQHSNLQRWO�VWN[PI�JWWHO�LQT�HLKWHO�SHWO�GN�HP[PKLN�ILYWHO�TPNWRIKX�NWKLIWT�IG�I_W�R_LQUWc�LQTDh FGHIH�GJ�HSVWǸPHPGQ�LQT�JPWKT�GJJPRW�VWNHGQQWK�TPNWRIKX�LIINPMSILMKW�IG�I_W�R_LQUWiSQPI�VNPRWH�LNW�HILIWT�PQ�I_W�FGQINLRI�jGRS[WQIH�GN�HSMHWZSWQIKX�LUNWWT�SVGQO�LQT�PJ�ZSLQIPIPWH�GNPUPQLKKX�RGQIW[VKLIWT�LNW�[LIWNPLKKX�R_LQUWT�PQ�L�VNGVGHWT�F_LQUW�kNTWN�GN�FGQHINSRIPGQ�F_LQUW�jPNWRIP̀W�HG�I_LI�LVVKPRLIPGQ�GJ�HSR_�SQPI�VNPRWH�IG�ZSLQIPIPWH�GJ�lGN]�VNGVGHWT�\PKK�RLSHW�HSMHILQIPLK�PQWZSPIX�IG�I_W�k\QWN�GN�FGQINLRIGNO�I_W�LVVKPRLMKW�SQPI�VNPRWH�H_LKK�MW�WZSPILMKX�LTmSHIWTin�oDeDh�pJ�I_W�FGQINLRIGN�TPHLUNWWH�\PI_�I_W�LTmSHI[WQI�PQ�I_W�FGQINLRI�qP[WO�I_W�FGQINLRIGN�[LX�[L]W�L�FKLP[�PQ�LRRGNTLQRW�\PI_�LVVKPRLMKW�VNG̀PHPGQH�GJ�bNIPRKW�rsiTGWH�QGI�NWHVGQT�VNG[VIKX�GN�TPHLUNWWH�\PI_�I_W�[WI_GT�JGN�LTmSHI[WQI�PQ�I_W�FGQINLRI�tS[O�I_W�FGQHINSRIPGQ�aLQLUWN�H_LKK�TWIWN[PQW�I_W�LTmSHI[WQI�GQ�I_W�MLHPH�GJ�NWLHGQLMKW�WYVWQTPISNWH�LQT�HL̀PQUH�GJ�I_GHW�VWNJGN[PQU�I_W�lGN]�LIINPMSILMKW�IG�I_W�R_LQUWO�PQRKSTPQUO�PQ�RLHW�GJ�LQ�PQRNWLHW�PQ�I_W�FGQINLRI�tS[O�LQ�L[GSQI�JGN�G̀WN_WLT�LQT�VNGJPI�LH�HWI�JGNI_�PQ�I_W�bUNWW[WQIO�GN�PJ�QG�HSR_�L[GSQI�PH�HWI�JGNI_�PQ�I_W�bUNWW[WQIO�L�NWLHGQLMKW�L[GSQIi�pQ�HSR_�RLHWO�LQT�LKHG�SQTWN�tWRIPGQ�uivivivO�I_W�FGQINLRIGN�H_LKK�]WWV�LQT�VNWHWQIO�PQ�HSR_�JGN[�LH�I_W�FGQHINSRIPGQ�aLQLUWN�[LX�VNWHRNPMWO�LQ�PIW[PwWT�LRRGSQIPQU�IGUWI_WN�\PI_�LVVNGVNPLIW�HSVVGNIPQU�TLILi�xQKWHH�GI_WN\PHW�VNG̀PTWT�PQ�I_W�FGQINLRI�jGRS[WQIHO�RGHIH�JGN�I_W�VSNVGHWH�GJ�I_PH�tWRIPGQ�uiviy�H_LKK�MW�KP[PIWT�IG�I_W�JGKKG\PQUzDE FGHIH�GJ�KLMGNO�PQRKSTPQU�LVVKPRLMKW�VLXNGKK�ILYWHO�JNPQUW�MWQWJPIH�NWZSPNWT�MX�LUNWW[WQI�GN�RSHIG[O�\GN]WNĤ�RG[VWQHLIPGQ�PQHSNLQRWO�LQT�GI_WN�W[VKGXWW�RGHIH�LVVNG̀WT�MX�I_W�FGQHINSRIPGQ�aLQLUWN�LQT�bNR_PIWRIcDd FGHIH�GJ�[LIWNPLKHO�HSVVKPWHO�LQT�WZSPV[WQIO�PQRKSTPQU�RGHI�GJ�INLQHVGNILIPGQO�\_WI_WN�PQRGNVGNLIWT�GN�RGQHS[WTcDe fWQILK�RGHIH�GJ�[LR_PQWNX�LQT�WZSPV[WQIO�WYRKSHP̀W�GJ�_LQT�IGGKHO�\_WI_WN�NWQIWT�JNG[�I_W�FGQINLRIGN�GN�GI_WNHc{| k̀WN_WLT�LQT�VNGJPI�[LN]}SV�H_LKK�PQRKSTWO�MSI�QGI�MW�KP[PIWT�IGO�I_W�JGKKG\PQUz{~ _G[W�GJJPRW�WYVWQHWc{� JPWKT�GJJPRW�WYVWQHWc{� HSVWǸPHPGQc{| VNGmWRI�[LQLUW[WQI���WHIP[LIPGQc�LQT{� H[LKK�IGGKH���WZSPV[WQIi��n�oDeD��xVGQ�NWRWPVI�GJ�L�FGQHINSRIPGQ�F_LQUW�jPNWRIP̀WO�I_W�FGQINLRIGN�H_LKK�VNG[VIKX�VNGRWWT�\PI_�I_W�R_LQUW�PQ�I_W�lGN]�PQ̀GK̀WT�LQT�LT̀PHW�I_W�FGQHINSRIPGQ�aLQLUWN�GJ�I_W�FGQINLRIGN̂H�LUNWW[WQI�GN�TPHLUNWW[WQI�\PI_�I_W�[WI_GTO�PJ�LQXO�VNG̀PTWT�PQ�I_W�FGQHINSRIPGQ�F_LQUW�jPNWRIP̀W�JGN�TWIWN[PQPQU�I_W�VNGVGHWT�LTmSHI[WQI�PQ�I_W�FGQINLRI�tS[�GN�FGQINLRI�qP[WipJ�I_W�FGQINLRIGN�TPHLUNWWH�\PI_�I_W�LTmSHI[WQI�PQ�I_W�FGQINLRI�qP[WO�I_W�FGQINLRIGN�[LX�[L]W�L�FKLP[�PQ�LRRGNTLQRW�\PI_�LVVKPRLMKW�VNG̀PHPGQH�GJ�bNIPRKW�rsin�oDeDo�b�FGQHINSRIPGQ�F_LQUW�jPNWRIP̀W�HPUQWT�MX�I_W�FGQINLRIGN�PQTPRLIWH�I_W�FGQINLRIGN̂H�LUNWW[WQI�I_WNW\PI_O�PQRKSTPQU�LTmSHI[WQI�PQ�FGQINLRI�tS[�LQT�FGQINLRI�qP[W�GN�I_W�[WI_GT�JGN�TWIWN[PQPQU�I_W[i�tSR_�LUNWW[WQI�H_LKK�MW�WJJWRIP̀W�P[[WTPLIWKX�LQT�H_LKK�MW�NWRGNTWT�LH�L�F_LQUW�kNTWNixVGQ�NWRWPVI�GJ�L�FGQHINSRIPGQ�F_LQUW�jPNWRIP̀WO�I_W�FGQINLRIGN�H_LKK�VNG[VIKX�VNGRWWT�\PI_�I_W�R_LQUW�PQ�I_W�lGN]�PQ̀GK̀WT�LQT�LT̀PHW�I_W�FGQHINSRIPGQ�aLQLUWN�GJ�I_W�FGQINLRIGN̂H�LUNWW[WQI�GN�TPHLUNWW[WQI�\PI_�I_W�[WI_GTO�PJ�LQXO�VNG̀PTWT�PQ�I_W�FGQHINSRIPGQ�F_LQUW�jPNWRIP̀W�JGN�TWIWN[PQPQU�I_W�VNGVGHWT�LTmSHI[WQI�PQ�I_W�FGQINLRI�tS[�GN�FGQINLRI�qP[Win�oDeD��q_W�L[GSQI�GJ�RNWTPI�IG�MW�LKKG\WT�MX�I_W�FGQINLRIGN�IG�I_W�k\QWN�JGN�L�TWKWIPGQ�GN�R_LQUW�I_LI�NWHSKIH�PQ�L�QWI�TWRNWLHW�PQ�I_W�FGQINLRI�tS[�H_LKK�MW�LRISLK�QWI�RGHI�LH�RGQJPN[WT�MX�I_W�FGQHINSRIPGQ�aLQLUWN�LQT�bNR_PIWRIi�l_WQ�MGI_�LTTPIPGQH�LQT�RNWTPIH�RG̀WNPQU�NWKLIWT�lGN]�GN�HSMHIPISIPGQH�LNW�PQ̀GK̀WT�PQ�L�R_LQUWO�I_W�LKKG\LQRW�JGN�G̀WN_WLT�LQT�VNGJPI�H_LKK�MW�JPUSNWT�GQ�I_W�MLHPH�GJ�QWI�PQRNWLHWO�PJ�LQXO�\PI_�NWHVWRI�IG�I_LI�R_LQUWib�FGQHINSRIPGQ�F_LQUW�jPNWRIP̀W�HPUQWT�MX�I_W�FGQINLRIGN�PQTPRLIWH�I_W�FGQINLRIGN̂H�LUNWW[WQI�I_WNW\PI_O�PQRKSTPQU�LTmSHI[WQI�PQ�FGQINLRI�
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EFG�HIJ�KLIMNHOM�PQGR�LN�MSR�GRMSLJ�TLN�JRMRNGQIQIU�MSRGV�EFOS�HUNRRGRIM�WSHXX�YR�RTTROMQZR�QGGRJQHMRX[�HIJ�WSHXX�YR�NROLNJRJ�HW�H�KSHIUR�\NJRNV]�̂_̀_a�bRIJQIU�TQIHX�JRMRNGQIHMQLI�LT�MSR�MLMHX�OLWM�LT�H�KLIWMNFOMQLI�KSHIUR�cQNROMQZR�ML�MSR�\dIRNe�MSR�KLIMNHOMLN�GH[�NRfFRWM�gH[GRIM�TLN�hLNi�OLGgXRMRJ�FIJRN�MSR�KLIWMNFOMQLI�KSHIUR�cQNROMQZR�QI�jggXQOHMQLIW�TLN�bH[GRIMV�PSR�KLIWMNFOMQLI�kHIHURN�HIJ�jNOSQMROM�dQXX�GHiR�HI�QIMRNQG�JRMRNGQIHMQLI�TLN�gFNgLWRW�LT�GLIMSX[�ORNMQTQOHMQLI�TLN�gH[GRIM�TLN�MSLWR�OLWMW�HIJ�ORNMQT[�TLN�gH[GRIM�MSR�HGLFIM�MSHM�MSR�KLIWMNFOMQLI�kHIHURN�HIJ�jNOSQMROM�JRMRNGQIR�ML�YR�NRHWLIHYX[�lFWMQTQRJV�PSR�QIMRNQG�JRMRNGQIHMQLI�LT�OLWM�WSHXX�HJlFWM�MSR�KLIMNHOM�EFG�LI�MSR�WHGR�YHWQW�HW�H�KSHIUR�\NJRNe�WFYlROM�ML�MSR�NQUSM�LT�RQMSRN�gHNM[�ML�JQWHUNRR�HIJ�HWWRNM�H�KXHQG�QI�HOOLNJHIOR�dQMS�jNMQOXR�mnVPSR�HGLFIM�LT�ONRJQM�ML�YR�HXXLdRJ�Y[�MSR�KLIMNHOMLN�ML�MSR�\dIRN�TLN�H�JRXRMQLI�LN�OSHIUR�MSHM�NRWFXMW�QI�H�IRM�JRONRHWR�QI�MSR�KLIMNHOM�EFG�WSHXX�YR�HOMFHX�IRM�OLWM�HW�OLITQNGRJ�Y[�MSR�KLIWMNFOMQLI�kHIHURN�HIJ�jNOSQMROMV�hSRI�YLMS�HJJQMQLIW�HIJ�ONRJQMW�OLZRNQIU�NRXHMRJ�hLNi�LN�WFYWMQMFMQLIW�HNR�QIZLXZRJ�QI�H�OSHIURe�MSR�HXXLdHIOR�TLN�LZRNSRHJ�HIJ�gNLTQM�WSHXX�YR�TQUFNRJ�LI�MSR�YHWQW�LT�IRM�QIONRHWRe�QT�HI[e�dQMS�NRWgROM�ML�MSHM�OSHIURV]�̂_̀_op�hSRI�MSR�\dIRN�HIJ�KLIMNHOMLN�HUNRR�dQMS�H�JRMRNGQIHMQLI�GHJR�Y[�MSR�KLIWMNFOMQLI�kHIHURN�HIJ�jNOSQMROM�OLIORNIQIU�MSR�HJlFWMGRIMW�QI�MSR�KLIMNHOM�EFG�HIJ�KLIMNHOM�PQGRe�LN�LMSRNdQWR�NRHOS�HUNRRGRIM�FgLI�MSR�HJlFWMGRIMWe�WFOS�HUNRRGRIM�WSHXX�YR�RTTROMQZR�QGGRJQHMRX[�HIJ�MSR�KLIWMNFOMQLI�kHIHURN�WSHXX�gNRgHNR�H�KSHIUR�\NJRNV�KSHIUR�\NJRNW�GH[�YR�QWWFRJ�TLN�HXX�LN�HI[�gHNM�LT�H�KLIWMNFOMQLI�KSHIUR�cQNROMQZRVbRIJQIU�TQIHX�JRMRNGQIHMQLI�LT�MSR�MLMHX�OLWM�LT�H�KLIWMNFOMQLI�KSHIUR�cQNROMQZR�ML�MSR�\dIRNe�MSR�KLIMNHOMLN�GH[�NRfFRWM�gH[GRIM�TLN�hLNi�OLGgXRMRJ�FIJRN�MSR�KLIWMNFOMQLI�KSHIUR�cQNROMQZR�QI�jggXQOHMQLIW�TLN�bH[GRIMV�PSR�KLIWMNFOMQLI�kHIHURN�HIJ�jNOSQMROM�dQXX�GHiR�HI�QIMRNQG�JRMRNGQIHMQLI�TLN�gFNgLWRW�LT�GLIMSX[�ORNMQTQOHMQLI�TLN�gH[GRIM�TLN�MSLWR�OLWMW�HIJ�ORNMQT[�TLN�gH[GRIM�MSR�HGLFIM�MSHM�MSR�KLIWMNFOMQLI�kHIHURN�HIJ�jNOSQMROM�JRMRNGQIR�ML�YR�NRHWLIHYX[�lFWMQTQRJV�PSR�QIMRNQG�JRMRNGQIHMQLI�LT�OLWM�WSHXX�HJlFWM�MSR�KLIMNHOM�EFG�LI�MSR�WHGR�YHWQW�HW�H�KSHIUR�\NJRNe�WFYlROM�ML�MSR�NQUSM�LT�RQMSRN�gHNM[�ML�JQWHUNRR�HIJ�HWWRNM�H�KXHQG�QI�HOOLNJHIOR�dQMS�jNMQOXR�mnV]�̂_̀_oo�hSRI�MSR�\dIRN�HIJ�KLIMNHOMLN�HUNRR�dQMS�H�JRMRNGQIHMQLI�GHJR�Y[�MSR�KLIWMNFOMQLI�kHIHURN�HIJ�jNOSQMROM�OLIORNIQIU�MSR�HJlFWMGRIMW�QI�MSR�KLIMNHOM�EFG�HIJ�KLIMNHOM�PQGRe�LN�LMSRNdQWR�NRHOS�HUNRRGRIM�FgLI�MSR�HJlFWMGRIMWe�WFOS�HUNRRGRIM�WSHXX�YR�RTTROMQZR�QGGRJQHMRX[�HIJ�MSR�KLIWMNFOMQLI�kHIHURN�WSHXX�gNRgHNR�H�KSHIUR�\NJRNV�KSHIUR�\NJRNW�GH[�YR�QWWFRJ�TLN�HXX�LN�HI[�gHNM�LT�H�KLIWMNFOMQLI�KSHIUR�cQNROMQZRVqrst�uo]�v_u_u�PSR�KLIMNHOMLN�WSHXX�ILM�iILdQIUX[e�RwORgM�Y[�HUNRRGRIM�LN�QIWMNFOMQLI�LT�MSR�\dIRN�QI�dNQMQIUe�OLGGRIOR�MSR�hLNi�gNQLN�ML�MSR�RTTROMQZR�JHMR�LT�QIWFNHIOR�NRfFQNRJ�ML�YR�TFNIQWSRJ�Y[�MSR�KLIMNHOMLN�HIJ�\dIRNV�PSR�JHMR�LT�OLGGRIORGRIM�LT�MSR�hLNi�WSHXX�ILM�YR�OSHIURJ�Y[�MSR�RTTROMQZR�JHMR�LT�WFOS�QIWFNHIORVx]�v_u_y�zT�MSR�KLIMNHOMLN�JLRW�ILM�HOSQRZR�EFYWMHIMQHX�KLGgXRMQLI�dQMSQI�MSR�KLIMNHOM�PQGR�RWMHYXQWSRJ�QI�MSR�jUNRRGRIM�YRMdRRI�MSR�\dIRN�HIJ�MSR�KLIMNHOMLNe�LN�QI�H�WFYWRfFRIM�KSHIUR�\NJRNe�MSR�KLIMNHOMLN�WSHXX�YR�XQHYXR�ML�MSR�\dIRN�TLN��HI[�JQNROM�HIJ{LN�OLIWRfFRIMQHX�JHGHURW|�TLN�MSR�OLWMW�LT�TRRW�HIJ�NRQGYFNWRGRIMW�ML�MSR�\dIRN}W�jURIMW�QIOXFJQIUe�YFM�ILM�XQGQMRJ�MLe�MSR�jNOSQMROMe�MSR�KLIWMNFOMQLI�kHIHURNe�HIJ�XRUHX�OLFIWRX�TLN�MSRQN�WRNZQORW�HMMNQYFMHYXR�ML�MSR�KLIMNHOMLN}W�JRXH[�LN�HYHIJLIGRIMV�~wORgM�HW�GH[�YR�gNLSQYQMRJ�Y[�HggXQOHYXR�XHde�HXX�LT�\dIRN}W�NQUSMW�HIJ�NRGRJQRW�QI�OLIIROMQLI�dQMS�MSR�KLIMNHOMLN}W�THQXFNR�ML�HOSQRZR�EFYWMHIMQHX�KLGgXRMQLI�dQMSQI�MSR�KLIMNHOM�PQGR�RWMHYXQWSRJ�QI�MSR�jUNRRGRIM�YRMdRRI�MSR�\dIRN�HIJ�MSR�KLIMNHOMLNe�WSHXX�YR�OFGFXHMQZR�HIJ�GH[�YR�RwRNOQWRJ�WQIUFXHNX[�LN�OLIOFNNRIMX[V�~XROMQLI�Y[�\dIRN�ML�gFNWFR�HI[�NRGRJ[�WSHXX�ILM�RwOXFJR�gFNWFQM�LT�HI[�LMSRN�NRGRJ[V]�v_u_���zI�IL�OHWR�WSHXX�MSR�KLIMNHOMLN�JRXH[�MSR�gNLUNRWW�LT�MSR�hLNi�LN�HI[�gHNM�MSRNRLT��LI�HOOLFIM�LT�OSHIURW�QI�MSR�hLNi�LN�JQWgFMRW�OHFWRJ�Y[�gNLgLWRJ�LN�LNJRNRJ�OSHIURW�QI�MSR�hLNi�LN�HI[�JQWgFMRW�LN�JQWHUNRRGRIMW�HW�ML�MSR�RfFQMHYXR�ZHXFR�LT�WFOS�OSHIURWV�]��v_u_��KLIMNHOMLN�HIJ�KLIMNHOMLN}W�EFNRM[�WSHXX�YR�WMNQOMX[�HOOLFIMHYXR�TLN�OLGgXRMQLI�LT�MSR�hLNi�QI�HOOLNJHIOR�dQMS�MSR�bNLlROM�EOSRJFXR�HW�H�OLIJQMQLI�ML�WHMQWTHOMLN[�OLIMNHOMFHX�gRNTLNGHIORVqrst�uu
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D�EFGFH�IJ�KLMNJ�OPOJLLQ�RMSN�TLOUVL�JWL�RMJL�LNJMTKPNWLR�OUV�LMXW�YVUZVLNN�YMS[LQJ\�JWL�]UQJVMXJUV�NWMKK�N̂T[PJ�JU�JWL�]UQNJV̂XJPUQ�_MQMZLV�MQ�PJL[P̀LR�IYYKPXMJPUQ�OUV�aMS[LQJ�YVLYMVLR�PQ�MXXUVRMQXL�bPJW�JWL�NXWLR̂KL�UO�cMK̂LN\�PO�VLd̂PVLR�̂QRLV�eLXJPUQ�fgh\�OUV�XU[YKLJLR�YUVJPUQN�UO�JWL�iUVjg�kWL�MYYKPXMJPUQ�NWMKK�TL�QUJMVP̀LR\�PO�VLd̂PVLR\�MQR�N̂YYUVJLR�TS�MKK�RMJM�N̂TNJMQJPMJPQZ�JWL�]UQJVMXJUVlN�VPZWJ�JU�YMS[LQJ�JWMJ�JWL�mbQLV\�]UQNJV̂XJPUQ�_MQMZLV�UV�IVXWPJLXJ�VLd̂PVL\�N̂XW�MN�XUYPLN�UO�VLd̂PNPJPUQN\�MQR�VLKLMNLN�UO�bMPcLVN�UO�KPLQ�OVU[�êTXUQJVMXJUVN�MQR�N̂YYKPLVN\�N̂YYKPLVN�MQR�NWMKK�VLOKLXJ�VLJMPQMZL�PO�YVUcPRLR�OUV�PQ�JWL�]UQJVMXJ�nUX̂[LQJNg�kWL�OUV[�UO�IYYKPXMJPUQ�OUV�aMS[LQJ\�R̂KS�QUJMVP̀LR\�NWMKK�TL�M�X̂VVLQJ�M̂JWUVP̀LR�LRPJPUQ�UO�IoI�nUX̂[LQJ�pqrsh\�IYYKPXMJPUQ�MQR�]LVJPOPXMJL�OUV�aMS[LQJg�IKJLVQMJPcL�YMS[LQJ�MYYKPXMJPUQ�OUV[N�MVL�QUJ�YLV[PJJLRg�IoI�nUX̂[LQJ�pqsh�NWMKK�TL�N̂YYUVJLR�TS�M�X̂VVLQJ�M̂JWUVP̀LR�LRPJPUQ�UO�IoI�nUX̂[LQJ�pqrs\�]UQJPQ̂MJPUQ�eWLLJgtuvw�xGD�EFGFHFG�yQJPK�êTNJMQJPMK�]U[YKLJPUQ\�JWL�mbQLV�NWMKK�YMS�fz�YLVXLQJ�UO�JWL�M[ÛQJ�R̂L�JWL�]UQJVMXJUV�UQ�MXXÛQJ�UO�YVUZVLNN�YMS[LQJNg�IJ�êTNJMQJPMK�]U[YKLJPUQ\�JWL�]UQNJV̂XJPUQ�_MQMZLV�MQR�IVXWPJLXJ�[MS�M̂JWUVP̀L�VL[MPQPQZ�YMVJPMK�YMS[LQJN�JU�TL�[MRL�PQ�ÔKK\�KLNN�JbPXL�JWL�cMK̂L�UO�PJL[N�VL[MPQPQZ�JU�TL�XU[YKLJLR�MQR�MQ�M[ÛQJ�QLXLNNMVS�JU�NMJPNOS�MQS�ÛJNJMQRPQZ�XKMP[N\�KPLQN\�UV�{̂RZ[LQJNgD�EFGFHF|��}IYYKPXMJPUQN�OUV�aMS[LQJ�[̂ NJ�TL�MXXU[YMQPLR�TS�MQS�MQR�MKK�VLKLMNLN�UO�KPLQN�OUV�YVLcPÛN�MYYKPXMJPUQN�OVU[�]UQJVMXJUV�MQR�WPN~WLV�N̂TXUQJVMXJUVN�MQR�M�NbUVQ�MQR�QUJMVP̀LR�NJMJL[LQJ�JWMJ�MKK�N̂TXUQJVMXJUVN�WMcL�TLLQ�YMPR�JU�MJ�KLMNJ�fz��UO�YVLcPÛNKS�VLd̂PNPJPUQLR�N̂[NgD�EFGFG�kWL�]UQJVMXJUV�bMVVMQJN�JWMJ�JPJKL�JU�MKK�iUVj�XUcLVLR�TS�MQ�IYYKPXMJPUQ�OUV�aMS[LQJ�bPKK�YMNN�JU�JWL�mbQLV�QU�KMJLV�JWMQ�JWL�JP[L�UO�YMS[LQJg�kWL�]UQJVMXJUV�ÔVJWLV�bMVVMQJN�JWMJ�̂YUQ�N̂T[PJJMK�UO�MQ�IYYKPXMJPUQ�OUV�aMS[LQJ�MKK�iUVj�OUV�bWPXW�]LVJPOPXMJLN�OUV�aMS[LQJ�WMcL�TLLQ�YVLcPÛNKS�PNN̂LR�MQR�YMS[LQJN�VLXLPcLR�OVU[�JWL�mbQLV�NWMKK\�JU�JWL�TLNJ�UO�JWL�]UQJVMXJUVlN�jQUbKLRZL\�PQOUV[MJPUQ\�MQR�TLKPLO\�TL�OVLL�MQR�XKLMV�UO�KPLQN\�XKMP[N\�NLX̂VPJS�PQJLVLNJN\�UV�LQX̂[TVMQXLN\�PQ�OMcUV�UO�JWL�]UQJVMXJUV\�êTXUQJVMXJUVN\�[MJLVPMK�N̂YYKPLVN\�UV�UJWLV�YLVNUQN�UV�LQJPJPLN�JWMJ�YVUcPRLR�KMTUV\�[MJLVPMKN�MQR�Ld̂PY[LQJ�VLKMJPQZ�JU�JWL�iUVjg�D�EF|FH�iWLVL�JWLVL�PN�UQKS�UQL�]UQJVMXJUV\�JWL�kWL�]UQNJV̂XJPUQ�_MQMZLV�bPKK\�bPJWPQ�NLcLQ�RMSN�MOJLV�JWL�]UQNJV̂XJPUQ�_MQMZLVlN�VLXLPYJ�UO�JWL�]UQJVMXJUVlN�IYYKPXMJPUQ�OUV�aMS[LQJ\�VLcPLb�JWL�IYYKPXMJPUQ\�XLVJPOS�JWL�M[ÛQJ�JWL�]UQNJV̂XJPUQ�_MQMZLV�RLJLV[PQLN�PN�R̂L�JWL�]UQJVMXJUV\�MQR�OUVbMVR�JWL�]UQJVMXJUVlN�IYYKPXMJPUQ�MQR�]LVJPOPXMJL�OUV�aMS[LQJ�JU�JWL�IVXWPJLXJg�iPJWPQ�NLcLQ�RMSN�MOJLV�JWL�IVXWPJLXJ�VLXLPcLN�JWL�]UQJVMXJUVlN�IYYKPXMJPUQ�OUV�aMS[LQJ�OVU[�JWL�]UQNJV̂XJPUQ�_MQMZLV\�JWL�IVXWPJLXJ�bPKK�LPJWLV�����PNN̂L�JU�JWL�mbQLV�M�]LVJPOPXMJL�OUV�aMS[LQJ\�PQ�JWL�ÔKK�M[ÛQJ�UO�JWL�IYYKPXMJPUQ�OUV�aMS[LQJ\�bPJW�M�XUYS�JU�JWL�]UQNJV̂XJPUQ�_MQMZLV��UV��h��PNN̂L�JU�JWL�mbQLV�M�]LVJPOPXMJL�OUV�aMS[LQJ�OUV�N̂XW�M[ÛQJ�MN�JWL�IVXWPJLXJ�RLJLV[PQLN�PN�YVUYLVKS�R̂L\�MQR�QUJPOS�JWL�]UQNJV̂XJPUQ�_MQMZLV�MQR�mbQLV�UO�JWL�IVXWPJLXJlN�VLMNUQN�OUV�bPJWWUKRPQZ�XLVJPOPXMJPUQ�PQ�YMVJ�MN�YVUcPRLR�PQ�eLXJPUQ�fgzg���UV��s��bPJWWUKR�XLVJPOPXMJPUQ�UO�JWL�LQJPVL�IYYKPXMJPUQ�OUV�aMS[LQJ\�MQR�QUJPOS�JWL�]UQNJV̂XJPUQ�_MQMZLV�MQR�mbQLV�UO�JWL�IVXWPJLXJlN�VLMNUQ�OUV�bPJWWUKRPQZ�XLVJPOPXMJPUQ�PQ�bWUKL�MN�YVUcPRLR�PQ�eLXJPUQ�fgzg�g�kWL�]UQNJV̂XJPUQ�_MQMZLV�bPKK�YVU[YJKS�OUVbMVR�JU�JWL�]UQJVMXJUV�JWL�IVXWPJLXJlN�QUJPXL�UO�bPJWWUKRPQZ�XLVJPOPXMJPUQgD�EF|Fx�iWLVL�JWLVL�PN�[UVL�JWMQ�UQL�]UQJVMXJUV�YLVOUV[PQZ�YUVJPUQN�UO�JWL�aVU{LXJ\�JWL�]UQNJV̂XJPUQ�_MQMZLV�bPKK\�bPJWPQ�NLcLQ�RMSN�MOJLV�JWL�]UQNJV̂XJPUQ�_MQMZLV�VLXLPcLN�MKK�UO�JWL�]UQJVMXJUVNl�IYYKPXMJPUQN�OUV�aMS[LQJ������VLcPLb�JWL�IYYKPXMJPUQN�MQR�XLVJPOS�JWL�M[ÛQJ�JWL�]UQNJV̂XJPUQ�_MQMZLV�RLJLV[PQLN�PN�R̂L�LMXW�UO�JWL�]UQJVMXJUVN���h��YVLYMVL�M�ê[[MVS�UO�]UQJVMXJUVNl�IYYKPXMJPUQN�OUV�aMS[LQJ�TS�XU[TPQPQZ�PQOUV[MJPUQ�OVU[�LMXW�]UQJVMXJUVlN�MYYKPXMJPUQ�bPJW�PQOUV[MJPUQ�OVU[�NP[PKMV�MYYKPXMJPUQN�OUV�YVUZVLNN�YMS[LQJN�OVU[�JWL�UJWLV�]UQJVMXJUVN���s��YVLYMVL�M�aVU{LXJ�IYYKPXMJPUQ�MQR�]LVJPOPXMJL�OUV�aMS[LQJ������XLVJPOS�JWL�M[ÛQJ�JWL�]UQNJV̂XJPUQ�_MQMZLV�RLJLV[PQLN�PN�R̂L�MKK�]UQJVMXJUVN��MQR��z��OUVbMVR�JWL�ê[[MVS�UO�]UQJVMXJUVNl�IYYKPXMJPUQN�OUV�aMS[LQJ�MQR�aVU{LXJ�IYYKPXMJPUQ�MQR�]LVJPOPXMJL�OUV�aMS[LQJ�JU�JWL�IVXWPJLXJgkWL�]UQNJV̂XJPUQ�_MQMZLVlN�XLVJPOPXMJPUQ�UO�MQ�IYYKPXMJPUQ�OUV�aMS[LQJ�NWMKK�TL�TMNLR�̂YUQ�JWL�]UQNJV̂XJPUQ�_MQMZLVlN�LcMK̂MJPUQ�UO�JWL�iUVj�MQR�JWL�RMJM�PQ�JWL�IYYKPXMJPUQ�UV�IYYKPXMJPUQN�OUV�aMS[LQJg�kWL�]UQNJV̂XJPUQ�_MQMZLVlN�XLVJPOPXMJPUQ�bPKK�XUQNJPĴJL�M�VLYVLNLQJMJPUQ�JWMJ\�JU�JWL�TLNJ�UO�JWL�]UQNJV̂XJPUQ�_MQMZLVlN�jQUbKLRZL\�PQOUV[MJPUQ\�MQR�TLKPLO\�JWL�iUVj�WMN�YVUZVLNNLR�JU�JWL�YUPQJ�PQRPXMJLR\�JWL�d̂MKPJS�UO�JWL�iUVj�PN�PQ�MXXUVRMQXL�bPJW�JWL�]UQJVMXJ�nUX̂[LQJN\�MQR�JWMJ�JWL�]UQJVMXJUV�PN\�UV�]UQJVMXJUVN�MVL\�LQJPJKLR�JU�YMS[LQJ�PQ�JWL�M[ÛQJ�XLVJPOPLRg
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E�FGHGIGJ�KLMNLO�PQRQO�STUP�TVMQW�MNQ�XWYNLMQYM�WQYQLRQP�MNQ�ZW[\QYM�X]]̂LYTML[O�TOS�ZW[\QYM�_QWMLVLYTMQ�V[W�ZTÙ QOM�TOS�MNQ�ab̀ T̀WU�[V�_[OMWTYM[WPc�X]]̂LYTML[OP�V[W�ZTÙ QOM�VW[̀ �MNQ�_[OPMWbYML[O�dTOTeQWf�MNQ�XWYNLMQYM�gL̂̂�QLMNQW�hij�LPPbQ�M[�MNQ�kgOQW�T�ZW[\QYM�_QWMLVLYTMQ�V[W�ZTÙ QOMf�gLMN�T�Y[]U�M[�MNQ�_[OPMWbYML[O�dTOTeQWl�[W�hmj�LPPbQ�M[�MNQ�kgOQW�T�ZW[\QYM�_QWMLVLYTMQ�V[W�ZTÙ QOM�V[W�PbYN�T̀[bOM�TP�MNQ�XWYNLMQYM�SQMQẀLOQP�LP�]W[]QŴU�SbQf�TOS�O[MLVU�MNQ�_[OPMWbYML[O�dTOTeQW�TOS�kgOQW�[V�MNQ�XWYNLMQYMcP�WQTP[OP�V[W�gLMNN[̂SLOe�YQWMLVLYTML[O�LO�]TWM�TP�]W[RLSQS�LO�aQYML[O�nopoil�[W�hqj�gLMNN[̂S�YQWMLVLYTML[O�[V�MNQ�QOMLWQ�ZW[\QYM�X]]̂LYTML[O�V[W�ZTÙ QOMf�TOS�O[MLVU�MNQ�_[OPMWbYML[O�dTOTeQW�TOS�kgOQW�[V�MNQ�XWYNLMQYMcP�WQTP[O�V[W�gLMNN[̂SLOe�YQWMLVLYTML[O�LO�gN[̂Q�TP�]W[RLSQS�LO�aQYML[O�nopoio�rNQ�_[OPMWbYML[O�dTOTeQW�gL̂̂�]W[̀ ]M̂U�V[WgTWS�MNQ�XWYNLMQYMcP�O[MLYQ�[V�gLMNN[̂SLOe�YQWMLVLYTML[O�M[�MNQ�_[OMWTYM[WPoE�FGHGs�rNQ�_[OPMWbYML[O�dTOTeQWcP�YQWMLVLYTML[O�[V�TO�X]]̂LYTML[O�V[W�ZTÙ QOM�[Wf�LO�MNQ�YTPQ�[V�̀[WQ�MNTO�[OQ�_[OMWTYM[Wf�T�ZW[\QYM�X]]̂LYTML[O�TOS�_QWMLVLYTMQ�V[W�ZTÙ QOMf�PNT̂̂�tQ�tTPQS�b][O�MNQ�_[OPMWbYML[O�dTOTeQWcP�QRT̂bTML[O�[V�MNQ�K[Wu�TOS�MNQ�STMT�LO�MNQ�X]]̂LYTML[O�[W�X]]̂LYTML[OP�V[W�ZTÙ QOMo�rNQ�_[OPMWbYML[O�dTOTeQWcP�XWYNLMQYMcP�LPPbTOYQ�[V�T�_QWMLVLYTMQ�V[W�ZTÙQOM�PNT̂̂�tQ�tTPQS�b][O�MNQ�XWYNLMQYMcP�QRT̂bTML[O�[V�MNQ�K[Wuf�MNQ�WQY[̀ Q̀OSTML[O�[V�MNQ�_[OPMWbYML[O�dTOTeQWf�TOS�STMT�LO�MNQ�X]]̂LYTML[O�V[W�ZTÙQOM�[W�ZW[\QYM�X]]̂LYTML[O�V[W�ZTÙQOMo�rNQ�XWYNLMQYMcP�YQWMLVLYTML[O�gL̂̂�Y[OPMLMbMQ�T�WQ]WQPQOMTML[O�MNTMf�M[�MNQ�tQPM�[V�MNQ�_[OPMWbYML[O�dTOTeQWcP�XWYNLMQYMcP�uO[ĝQSeQf�LOV[ẀTML[Of�TOS�tQ̂LQVf�MNQ�K[Wu�NTP�]W[eWQPPQS�M[�MNQ�][LOM�LOSLYTMQSf�MNQ�vbT̂LMU�[V�MNQ�K[Wu�LP�LO�TYY[WSTOYQ�gLMN�MNQ�_[OMWTYM�w[Yb̀QOMPf�TOS�MNTM�MNQ�_[OMWTYM[W�LPf�[W�_[OMWTYM[WP�TWQf�QOMLM̂QS�M[�]TÙQOM�LO�MNQ�T̀[bOM�YQWMLVLQSoE�FGHGH�rNQ�XWYNLMQYMcP�LPPbTOYQ�[V�T�_QWMLVLYTMQ�V[W�ZTÙQOM�[Wf�LO�MNQ�YTPQ�[V�̀[WQ�MNTO�[OQ�_[OMWTYM[Wf�ZW[\QYM�X]]̂LYTML[O�TOS�_QWMLVLYTMQ�V[W�ZTÙQOMf�PNT̂̂�tQ�tTPQS�b][O�MNQ�XWYNLMQYMcP�QRT̂bTML[O�[V�MNQ�K[Wuf�MNQ�WQY[̀ Q̀OSTML[O�[V�MNQ�_[OPMWbYML[O�dTOTeQWf�TOS�STMT�LO�MNQ�X]]̂LYTML[O�V[W�ZTÙQOM�[W�ZW[\QYM�X]]̂LYTML[O�V[W�ZTÙQOMo�rNQ�XWYNLMQYMcP�YQWMLVLYTML[O�gL̂̂�Y[OPMLMbMQ�T�WQ]WQPQOMTML[O�MNTMf�M[�MNQ�tQPM�[V�MNQ�XWYNLMQYMcP�uO[ĝQSeQf�LOV[ẀTML[Of�TOS�tQ̂LQVf�MNQ�K[Wu�NTP�]W[eWQPPQS�M[�MNQ�][LOM�LOSLYTMQSf�MNQ�vbT̂LMU�[V�MNQ�K[Wu�LP�LO�TYY[WSTOYQ�gLMN�MNQ�_[OMWTYM�w[Yb̀QOMPf�TOS�MNTM�MNQ�_[OMWTYM[W�LPf�[W�_[OMWTYM[WP�TWQf�QOMLM̂QS�M[�]TÙQOM�LO�MNQ�T̀[bOM�YQWMLVLQSoWQ]WQPQOMTML[OP�̀TSQ�]bWPbTOM�M[�aQYML[OP�noxoq�TOS�noxox�TWQ�Pbt\QYM�M[�TO�QRT̂bTML[O�[V�MNQ�K[Wu�V[W�Y[OV[ẀTOYQ�gLMN�MNQ�_[OMWTYM�w[Yb̀ QOMP�b][O�abtPMTOMLT̂�_[̀ ]̂QML[Of�M[�WQPb̂MP�[V�PbtPQvbQOM�MQPMP�TOS�LOP]QYML[OPf�M[�Y[WWQYML[O�[V�̀LO[W�SQRLTML[OP�VW[̀ �MNQ�_[OMWTYM�w[Yb̀ QOMP�]WL[W�M[�Y[̀ ]̂QML[Of�TOS�M[�P]QYLVLY�vbT̂LVLYTML[OP�Qy]WQPPQS�tU�MNQ�_[OPMWbYML[O�dTOTeQW�[W�XWYNLMQYMoE�FGHGz�rNQ�WQ]WQPQOMTML[OP�̀TSQ�]bWPbTOM�M[�aQYML[OP�noxoq�TOS�noxox�TWQ�Pbt\QYM�M[�TO�QRT̂bTML[O�[V�MNQ�K[Wu�V[W�Y[OV[ẀTOYQ�gLMN�MNQ�_[OMWTYM�w[Yb̀ QOMP�b][O�abtPMTOMLT̂�_[̀ ]̂QML[Of�M[�WQPb̂MP�[V�PbtPQvbQOM�MQPMP�TOS�LOP]QYML[OPf�M[�Y[WWQYML[O�[V�̀LO[W�SQRLTML[OP�VW[̀ �MNQ�_[OMWTYM�w[Yb̀ QOMP�]WL[W�M[�Y[̀ ]̂QML[Of�TOS�M[�P]QYLVLY�vbT̂LVLYTML[OP�Qy]WQPPQS�tU�MNQ�_[OPMWbYML[O�dTOTeQW�[W�XWYNLMQYMoLPPbTOYQ�[V�T�_QWMLVLYTMQ�V[W�ZTÙ QOM�gL̂̂�O[M�tQ�T�WQ]WQPQOMTML[O�MNTM�MNQ�_[OPMWbYML[O�dTOTeQW�[W�XWYNLMQYM�NTP�hij�̀TSQ�QyNTbPMLRQ�[W�Y[OMLOb[bP�[O{PLMQ�LOP]QYML[OP�M[�YNQYu�MNQ�vbT̂LMU�[W�vbTOMLMU�[V�MNQ�K[Wul�hmj�WQRLQgQS�Y[OPMWbYML[O�̀QTOPf�̀QMN[SPf�MQYNOLvbQPf�PQvbQOYQPf�[W�]W[YQSbWQPl�hqj�WQRLQgQS�Y[]LQP�[V�WQvbLPLML[OP�WQYQLRQS�VW[̀ �abtY[OMWTYM[WP�TOS�Pb]]̂LQWP�TOS�[MNQW�STMT�WQvbQPMQS�tU�MNQ�kgOQW�M[�PbtPMTOMLTMQ�MNQ�_[OMWTYM[WcP�WLeNM�M[�]TÙ QOMl�[W�hxj�̀TSQ�QyT̀LOTML[O�M[�TPYQWMTLO�N[g�[W�V[W�gNTM�]bW][PQ�MNQ�_[OMWTYM[W�NTP�bPQS�̀[OQU�]WQRL[bP̂U�]TLS�[O�TYY[bOM�[V�MNQ�_[OMWTYM�ab̀ oE�FGHG|�rNQ�LPPbTOYQ�[V�T�_QWMLVLYTMQ�V[W�ZTÙ QOM�[W�T�ZW[\QYM�_QWMLVLYTMQ�V[W�ZTÙ QOM�gL̂̂�O[M�tQ�T�WQ]WQPQOMTML[O�MNTM�MNQ�_[OPMWbYML[O�dTOTeQW�[W�XWYNLMQYM�NTP�hij�̀TSQ�QyNTbPMLRQ�[W�Y[OMLOb[bP�[O{PLMQ�LOP]QYML[OP�M[�YNQYu�MNQ�vbT̂LMU�[W�vbTOMLMU�[V�MNQ�K[Wul�hmj�WQRLQgQS�Y[OPMWbYML[O�̀QTOPf�̀QMN[SPf�MQYNOLvbQPf�PQvbQOYQPf�[W�]W[YQSbWQPl�hqj�WQRLQgQS�Y[]LQP�[V�WQvbLPLML[OP�WQYQLRQS�VW[̀ �abtY[OMWTYM[WP�TOS�Pb]]̂LQWP�TOS�[MNQW�STMT�WQvbQPMQS�tU�MNQ�kgOQW�M[�PbtPMTOMLTMQ�MNQ�_[OMWTYM[WcP�WLeNM�M[�]TÙ QOMl�[W�hxj�̀TSQ�QyT̀LOTML[O�M[�TPYQWMTLO�N[g�[W�V[W�gNTM�]bW][PQ�MNQ�_[OMWTYM[W�NTP�bPQS�̀[OQU�]WQRL[bP̂U�]TLS�[O�TYY[bOM�[V�MNQ�_[OMWTYM�ab̀ oE�FGzGJ�rNQ�_[OPMWbYML[O�dTOTeQW�[W�XWYNLMQYM�̀TU�gLMNN[̂S�T�_QWMLVLYTMQ�V[W�ZTÙ QOM�[W�ZW[\QYM�_QWMLVLYTMQ�V[W�ZTÙ QOM�LO�gN[̂Q�[W�LO�]TWMf�M[�MNQ�QyMQOM�WQTP[OTt̂U�OQYQPPTWU�M[�]W[MQYM�MNQ�kgOQWf�LV�LO�MNQ�_[OPMWbYML[O�dTOTeQWcP�[W�XWYNLMQYMcP�[]LOL[O�MNQ�WQ]WQPQOMTML[OP�M[�MNQ�kgOQW�WQvbLWQS�tU�aQYML[O�noxom�TOS�noxoq�TOS�noxox�YTOO[M�tQ�̀TSQo�}V�MNQ�_[OPMWbYML[O�dTOTeQW�[W�XWYNLMQYM�LP�bOTt̂Q�M[�YQWMLVU�]TÙ QOM�LO�MNQ�T̀[bOM�[V�MNQ�X]]̂LYTML[Of�MNQ�_[OPMWbYML[O�dTOTeQW�gL̂̂�O[MLVU�MNQ�_[OMWTYM[W�TOS�kgOQW�TP�]W[RLSQS�LO�aQYML[O�noxoi�TOS�noxomo�noxoio�}V�MNQ�_[OMWTYM[Wf�_[OPMWbYML[O�dTOTeQW�TOS�XWYNLMQYM�YTOO[M�TeWQQ�[O�T�WQRLPQS�T̀[bOMf�MNQ�XWYNLMQYM�gL̂̂�]W[̀ ]M̂U�LPPbQ�T�_QWMLVLYTMQ�V[W�ZTÙ QOM�[W�T�ZW[\QYM�_QWMLVLYTMQ�V[W�ZTÙ QOM�V[W�MNQ�T̀[bOM�V[W�gNLYN�MNQ�XWYNLMQYM�LP�Tt̂Q�M[�̀TuQ�PbYN�WQ]WQPQOMTML[OP�M[�MNQ�kgOQWo�rNQ�_[OPMWbYML[O�dTOTeQW�[W�XWYNLMQYM�̀TU�T̂P[�gLMNN[̂S�T�_QWMLVLYTMQ�V[W�ZTÙ QOM�[Wf�tQYTbPQ�[V�PbtPQvbQOM̂U�SLPY[RQWQS�QRLSQOYQf�̀TU�Ob̂̂LVU�MNQ�gN[̂Q�[W�T�]TWM�[V�T�_QWMLVLYTMQ�V[W�ZTÙ QOM�[W�ZW[\QYM�_QWMLVLYTMQ�V[W�ZTÙ QOM�]WQRL[bP̂U�LPPbQSf�M[�PbYN�QyMQOM�TP�̀TU�tQ�OQYQPPTWU�LO�MNQ�_[OPMWbYML[O�
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EFGFHIJKL�MJ�NJOPQRIORKL�MSQGQMG�RM�SJMRIOR�RPI�TUGIJ�VJMW�XMLL�VMJ�UPQOP�RPI�YMGRJFORMJ�QL�JILSMGLQZXI[�QGOX\]QGH�XMLL�JIL\XRQGH�VJMW�RPI�FORL�FG]�MWQLLQMGL�]ILOJQZI]�QG�̂IORQMG�_̀_̀a�ZIOF\LI�MVbcde�fgh�ijkjl�NVRIJ�RPI�NJOPQRIOR�PFL�QLL\I]�F�YIJRQVQOFRI�VMJ�mFnWIGR�MJ�mJMoIOR�YIJRQVQOFRI�VMJ�mFnWIGR[�RPI�TUGIJ�LPFXX�WFpI�SFnWIGR�QG�RPI�WFGGIJ�FG]�UQRPQG�RPI�RQWI�SJMqQ]I]�QG�RPI�YMGRJFOR�rMO\WIGRL[�rMO\WIGRL�FG]�LPFXX�LM�GMRQVn�RPI�YMGLRJ\ORQMG�EFGFHIJ�FG]�NJOPQRIOR̀bcde�fsh�ijkjg�tPI�TUGIJ�PFL�RPI�JQHPR�RM�JIu\ILR�UJQRRIG�IqQ]IGOI�VJMW�RPI�YMGRJFORMJ�RPFR�RPI�YMGRJFORMJ�PFL�SJMSIJXn�SFQ]�\̂ZOMGRJFORMJL�FG]�L\SSXQIJL�WFRIJQFX�FG]�Iu\QSWIGR�L\SSXQIJLK�FWM\GRL�SFQ]�Zn�RPI�TUGIJ�RM�RPI�YMGRJFORMJ�VMJ�L\ZOMGRJFORI]�vMJp̀�wV�RPI�YMGRJFORMJ�VFQXL�RM�V\JGQLP�L\OP�IqQ]IGOI�UQRPQG�LIqIG�]FnL[�RPI�TUGIJ�LPFXX�PFqI�RPI�JQHPR�RM�OMGRFOR�̂\ZOMGRJFORMJL�FG]�L\SSXQIJL�RM�FLOIJRFQG�UPIRPIJ�RPIn�PFqI�ZIIG�SJMSIJXn�SFQ]̀�xIQRPIJ�RPI�TUGIJ[�YMGLRJ\ORQMG�EFGFHIJ�GMJ�NJOPQRIOR�LPFXX�PFqI�FG�MZXQHFRQMG�RM�SFn[�MJ�RM�LII�RM�RPI�SFnWIGR�MV�WMGIn�RM[�F�\̂ZOMGRJFORMJ�MJ�L\SSXQIJ[�IyOISR�FL�WFn�MRPIJUQLI�ZI�JIu\QJI]�Zn�XFÙh�ijkjs�tPI�YMGRJFORMJKL�SFnWIGRL�RM�WFRIJQFX�FG]�Iu\QSWIGR�L\SSXQIJL�LPFXX�ZI�RJIFRI]�QG�F�WFGGIJ�LQWQXFJ�RM�RPFR�SJMqQ]I]�QG�̂IORQMGL�z̀{̀a[�z̀{̀_�FG]�z̀{̀|̀}wV�RPI�YMGLRJ\ORQMG�EFGFHIJ�FG]�NJOPQRIOR�]M�GMR�QLL\I�F�YIJRQVQOFRI�VMJ�mFnWIGR�MJ�F�mJMoIOR�YIJRQVQOFRI�VMJ�mFnWIGR[�RPJM\HP�GM�VF\XR�MV�RPI�YMGRJFORMJ[�UQRPQG�VM\JRIIG�]FnL�FVRIJ�RPI�YMGLRJ\ORQMG�EFGFHIJKL�JIOIQSR�MV�RPI�YMGRJFORMJKL�NSSXQOFRQMG�VMJ�mFnWIGR[�MJ�QV�RPI�TUGIJ�]MIL�GMR�SFn�RPI�YMGRJFORMJ�UQRPQG�LIqIG�]FnL�FVRIJ�RPI�]FRI�ILRFZXQLPI]�QG�RPI�YMGRJFOR�rMO\WIGRL[�RPI�FWM\GR�OIJRQVQI]�Zn�RPI�YMGLRJ\ORQMG�EFGFHIJ�FG]�NJOPQRIOR�MJ�FUFJ]I]�Zn�ZQG]QGH�]QLS\RI�JILMX\RQMG[�RPIG�RPI�YMGRJFORMJ�WFn[�\SMG�LIqIG�F]]QRQMGFX�]FnLK�UJQRRIG�GMRQOI�RM�RPI�TUGIJ[�YMGLRJ\ORQMG�EFGFHIJ�FG]�NJOPQRIOR[�LRMS�RPI�vMJp�\GRQX�SFnWIGR�MV�RPI�FWM\GR�MUQGH�PFL�ZIIG�JIOIQqI]̀�tPI�YMGRJFOR�tQWI�LPFXX�ZI�IyRIG]I]�FSSJMSJQFRIXn�FSSJMSJQFRIXn[�FG]�RPI�YMGRJFOR�̂\W�LPFXX�ZI�QGOJIFLI]�Zn�RPI�FWM\GR�MV�RPI�YMGRJFORMJKL�JIFLMGFZXI�OMLRL�MV�LP\R]MUG[�]IXFn�FG]�LRFJR~\S[�SX\L�QGRIJILR�FL�SJMqQ]I]�VMJ�QG�RPI�YMGRJFOR�rMO\WIGRL̀}h�ij�jf�vPIG�RPI�YMGRJFORMJ�OMGLQ]IJL�RPFR�RPI�vMJp[�MJ�F�SMJRQMG�RPIJIMV�UPQOP�RPI�TUGIJ�FHJIIL�RM�FOOISR�LISFJFRIXn[�QL�L\ZLRFGRQFXXn�OMWSXIRI[�RPI�YMGRJFORMJ�LPFXX�GMRQVn�RPI�YMGLRJ\ORQMG�EFGFHIJ[�FG]�RPI�YMGRJFORMJ�FG]�YMGLRJ\ORQMG�EFGFHIJ�LPFXX�oMQGRXn�SJISFJI�FG]�L\ZWQR�RM�RPI�NJOPQRIOR�F�OMWSJIPIGLQqI�XQLR�MV�QRIWL�RM�ZI�OMWSXIRI]�MJ�OMJJIORI]�SJQMJ�RM�VQGFX�SFnWIGR̀��FQX\JI�RM�QGOX\]I�FG�QRIW�MG�L\OP�XQLR�]MIL�GMR�FXRIJ�RPI�JILSMGLQZQXQRn�MV�RPI�YMGRJFORMJ�RM�OMWSXIRI�FXX�vMJp�QG�FOOMJ]FGOI�UQRP�RPI�YMGRJFOR�rMO\WIGRL̀��������xM�XFRIJ�RPFG��|�]FnL�SJQMJ�RM�RPI�YMGRJFOR~LOPI]\XI]�]FRI�MV�̂\ZLRFGRQFX�YMWSXIRQMG[�RPI�YMGRJFORMJ�LPFXX�QLL\I�F�XIRRIJ�RM�RPI�NJOPQRIOR�FG]�YMGLRJ\ORQMG�EFGFHIJ�OMGVQJWQGH�RPIQJ�UMJp�QL�MG�LOPI]\XI�VMJ�̂\ZLRFGRQFX�YMWSXIRQMG�Zn�RPI�OMGRJFOR�LSIOQVQI]�]FRÌ��xM�XFRIJ�RPFG�LIqIG�]FnL�FVRIJ�YMGRJFOR~LOPI]\XI]�]FRI�MV�̂\ZLRFGRQFX�YMWSXIRQMG��QGOX\]QGH�F\RPMJQ�I]�F]o\LRWIGRL�[�RPI�NJOPQRIOR�UQXX�WFpI�FG�QGLSIORQMG�RM�]IRIJWQGI�UPIRPIJ�RPI�vMJp�MJ�]ILQHGFRI]�SMJRQMG�RPIJIMV�QL�L\ZLRFGRQFXXn�OMWSXIRÌ�NZLIGOI�RPI�OMGRJFORMJ�XIRRIJ�OMGVQJWQGH�JIF]QGILL�MV�UMJp[�RPI�NJOPQRIOR�WFn�IXIOR�RM�SMLRSMGI�RPI�L\ZLRFGRQFX�OMWSXIRQMG�QGLSIORQMG̀��wV�RPI�NJOPQRIORKL�QGLSIORQMG�]QLOXMLIL�FGn�QRIW�UPQOP�QL�GMR�L\VVQOQIGRXn�OMWSXIRI�QG�FOOMJ]FGOI�UQRP�RPI�YMGRJFOR�rMO\WIGRL�LM�RPFR�RPI�TUGIJ�OFG�MOO\Sn�MJ�\RQXQ�I�RPI�vMJp�MJ�]ILQHGFRI]�SMJRQMG�RPIJIMV�VMJ�QRL�QGRIG]I]�\LI[�RPI�YMGRJFORMJ�LPFXX[�ZIVMJI�QLL\FGOI�MV�YIJRQVQOFRI�MV�\̂ZLRFGRQFX�YMWSXIRQMG[�OMWSXIRI�MJ�OMJJIOR�L\OP�QRIW�\SMG�GMRQVQOFRQMG�Zn�RPI�NJOPQRIOR̀�wG�L\OP�OFLI[�RPI�YMGRJFORMJ�LPFXX�RPIG�L\ZWQR�F�JIu\ILR�VMJ�FGMRPIJ�QGLSIORQMG�Zn�RPI�NJOPQRIOR�RM�]IRIJWQGI�RPI�FOR\FX�]FRI�MV�̂\ZLRFGRQFX�YMWSXIRQMG̀����������tPI�NJOPQRIOR�UQXX�SIJVMJW�GM�WMJI�RPFG�MGI�QGLSIORQMG�RM�]IRIJWQGI�UPIRPIJ�RPI�vMJp�MJ�F�]ILQHGFRI]�SMJRQMG�RPIJIMV�PFL�FRRFQGI]�̂\ZLRFGRQFX�YMWSXIRQMG�QG�FOOMJ]FGOI�UQRP�RPI�YMGRJFOR�rMO\WIGRL̀�tPI�TUGIJ�QL�IGRQRXI]�RM�JIQWZ\JLIWIGR�VJMW�RPI�YMGRJFORMJ�VMJ�FWM\GRL�SFQ]�RM�RPI�NJOPQRIOR�VMJ�FGn�F]]QRQMGFX�QGLSIORQMGL̀h�ij�j���SMG�JIOIQSR�MV�RPI�XQLR[�RPI�NJOPQRIOR[�FLLQLRI]�Zn�RPI�YMGLRJ\ORQMG�EFGFHIJ[�UQXX�WFpI�FG�QGLSIORQMG�RM�]IRIJWQGI�UPIRPIJ�vPIG�RPI�vMJp�MJ�]ILQHGFRI]�SMJRQMG�RPIJIMV�QL�L\ZLRFGRQFXXn�OMWSXIRÌ�wV�RPI�NJOPQRIORKL�QGLSIORQMG�]QLOXMLIL�FGn�QRIW[�UPIRPIJ�MJ�GMR�QGOX\]I]�MG�RPI�XQLR[�UPQOP�QL�GMR�L\VVQOQIGRXn�OMWSXIRI�QG�FOOMJ]FGOI�
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EFGH�GHI�JKLGMNOG�PKOQRILGS�SK�GHNG�GHI�TELIM�ONL�KOOQUV�KM�QGFWFXI�OKRUWIGIY�GHI�ZMOHFGIOG�EFWW�UMIUNMI�N�JIMGF[FONGI�K[�\Q]SGNLGFNW�JKRUWIGFKL�GHNG�SHNWW�ISGN]WFSH�GHI�̂NGI�K[�\Q]SGNLGFNW�JKRUWIGFKL_�ISGN]WFSH�MISUKLSF]FWFGFIS�K[�GHI�TELIM�NL̂�JKLGMNOGKM�[KM�SIOQMFGVY�RNFLGILNLOIY�HINGY�QGFWFGFISY�̂NRǸI�GK�GHI�aKMb�NL̂�FLSQMNLOI_�NL̂�[Fc�GHI�GFRI�EFGHFL�EHFOH�GHI�JKLGMNOGKM�SHNWW�[FLFSH�NWW�FGIRS�KL�GHI�WFSG�NOOKRUNLVFL̀�GHI�JIMGF[FONGId�aNMMNLGFIS�MIeQFMÎ�]V�GHI�JKLGMNOG�PKOQRILGS�SHNWW�OKRRILOI�KL�GHI�̂NGI�K[�\Q]SGNLGFNW�JKRUWIGFKL�K[�GHI�aKMb�KM�̂ISF̀LNGÎ�UKMGFKL�GHIMIK[�[KM�FGS�FLGIL̂Î�QSIY�GHI�JKLGMNOGKM�SHNWWY�]I[KMI�FSSQNLOI�K[�GHI�JIMGF[FONGI�K[�\Q]SGNLGFNW�JKRUWIGFKLY�OKRUWIGI�KM�OKMMIOG�SQOH�FGIR�QUKL�LKGF[FONGFKL�]V�GHI�ZMOHFGIOGd�fL�SQOH�ONSIY�GHI�JKLGMNOGKM�SHNWW�GHIL�SQ]RFG�N�MIeQISG�[KM�NLKGHIM�FLSUIOGFKL�]V�GHI�ZMOHFGIOGY�NSSFSGÎ�]V�GHI�JKLSGMQOGFKL�gNLǸIMY�GK�̂IGIMRFLI�QLWISS�KGHIMEFSI�UMKhF̂Î�FL�GHI�JIMGF[FONGI�K[�\Q]SGNLGFNW�JKRUWIGFKLdi�jklkm�aHIL�GHI�ZMOHFGIOGY�NSSFSGÎ�]V�GHI�JKLSGMQOGFKL�gNLǸIMY�̂IGIMRFLIS�GHNG�GHI�aKMb�K[�NWW�K[�GHI�JKLGMNOGKMSY�KM�̂ISF̀LNGÎ�UKMGFKL�GHIMIK[Y�FS�SQ]SGNLGFNWWV�OKRUWIGIY�GHI�JKLSGMQOGFKL�gNLǸIM�EFWW�UMIUNMIY�NL̂�GHI�JKLSGMQOGFKL�gNLǸIM�NL̂�ZMOHFGIOG�SHNWW�IcIOQGIY�N�JIMGF[FONGI�K[�\Q]SGNLGFNW�JKRUWIGFKL�GHNG�SHNWW�ISGN]WFSH�GHI�̂NGI�K[�\Q]SGNLGFNW�JKRUWIGFKL_�ISGN]WFSH�MISUKLSF]FWFGFIS�K[�GHI�TELIM�NL̂�JKLGMNOGKM�[KM�SIOQMFGVY�RNFLGILNLOIY�HINGY�QGFWFGFISY�̂NRǸI�GK�GHI�aKMb�NL̂�FLSQMNLOI_�NL̂�[Fc�GHI�GFRI�EFGHFL�EHFOH�GHI�JKLGMNOGKM�SHNWW�[FLFSH�NWW�FGIRS�KL�GHI�WFSG�NOOKRUNLVFL̀�GHI�JIMGF[FONGId�aNMMNLGFIS�MIeQFMÎ�]V�GHI�JKLGMNOG�PKOQRILGS�SHNWW�OKRRILOI�KL�GHI�̂NGI�K[�\Q]SGNLGFNW�JKRUWIGFKL�K[�GHI�aKMb�KM�̂ISF̀LNGÎ�UKMGFKL�GHIMIK[�QLWISS�KGHIMEFSI�UMKhF̂Î�FL�GHI�JIMGF[FONGI�K[�\Q]SGNLGFNW�JKRUWIGFKLdnHI�JIMGF[FONGI�K[�\Q]SGNLGFNW�JKRUWIGFKL�SHNWW�]I�SQ]RFGGÎ�GK�GHI�TELIM�NL̂�JKLGMNOGKM�[KM�GHIFM�EMFGGIL�NOOIUGNLOI�K[�MISUKLSF]FWFGFIS�NSSF̀LÎ�GK�GHIR�FL�GHI�JIMGF[FONGId�oUKL�SQOH�NOOIUGNLOIY�NL̂�OKLSILG�K[�SQMIGV�F[�NLVY�GHI�TELIM�SHNWW�RNbI�UNVRILG�K[�MIGNFLǸI�NUUWVFL̀�GK�GHI�aKMb�KM�̂ISF̀LNGÎ�UKMGFKL�GHIMIK[d�\QOH�UNVRILG�SHNWW�]I�N̂pQSGÎ�[KM�aKMb�GHNG�FS�FLOKRUWIGI�KM�LKG�FL�NOOKM̂NLOI�EFGH�GHI�MIeQFMIRILGS�K[�GHI�JKLGMNOG�PKOQRILGSdi�jklkq�nHI�JIMGF[FONGI�K[�\Q]SGNLGFNW�JKRUWIGFKL�SHNWW�]I�SQ]RFGGÎ�GK�GHI�TELIM�NL̂�JKLGMNOGKM�[KM�GHIFM�EMFGGIL�NOOIUGNLOI�K[�MISUKLSF]FWFGFIS�NSSF̀LÎ�GK�GHIR�FL�GHI�JIMGF[FONGId�oUKL�SQOH�NOOIUGNLOIY�NL̂�OKLSILG�K[�SQMIGV�F[�NLVY�GHI�TELIM�SHNWW�RNbI�UNVRILG�K[�MIGNFLǸI�NUUWVFL̀�GK�GHI�aKMb�KM�̂ISF̀LNGÎ�UKMGFKL�GHIMIK[d�\QOH�UNVRILG�SHNWW�]I�N̂pQSGÎ�[KM�aKMb�GHNG�FS�FLOKRUWIGI�KM�LKG�FL�NOOKM̂NLOI�EFGH�GHI�MIeQFMIRILGS�K[�GHI�JKLGMNOG�PKOQRILGSdi�jkjkr�nHI�TELIM�RNV�KOOQUV�KM�QSI�NLV�OKRUWIGÎ�KM�UNMGFNWWV�OKRUWIGÎ�UKMGFKL�K[�GHI�aKMb�NG�NLV�SGǸI�EHIL�SQOH�UKMGFKL�FS�̂ISF̀LNGÎ�]V�SIUNMNGI�ǸMIIRILG�EFGH�GHI�JKLGMNOGKMY�UMKhF̂Î�SQOH�KOOQUNLOV�KM�QSI�FS�OKLSILGÎ�GK�]V�GHI�FLSQMIM�NL̂�NQGHKMFXÎ�]V�UQ]WFO�NQGHKMFGFIS�HNhFL̀�pQMFŜFOGFKL�KhIM�GHI�sMKpIOGd�\QOH�UNMGFNW�KOOQUNLOV�KM�QSI�RNV�OKRRILOI�EHIGHIM�KM�LKG�GHI�UKMGFKL�FS�SQ]SGNLGFNWWV�OKRUWIGIY�UMKhF̂Î�GHI�TELIM�NL̂�JKLGMNOGKM�HNhI�NOOIUGÎ�FL�EMFGFL̀�GHI�MISUKLSF]FWFGFIS�NSSF̀LÎ�GK�INOH�K[�GHIR�[KM�UNVRILGSY�MIGNFLǸI�F[�NLVY�SIOQMFGVY�RNFLGILNLOIY�HINGY�QGFWFGFISY�̂NRǸI�GK�GHI�aKMb�NL̂�FLSQMNLOIY�NL̂�HNhI�ǸMIÎ�FL�EMFGFL̀�OKLOIMLFL̀�GHI�UIMFK̂�[KM�OKMMIOGFKL�K[�GHI�aKMb�NL̂�OKRRILOIRILG�K[�ENMMNLGFIS�MIeQFMÎ�]V�GHI�JKLGMNOG�PKOQRILGSd�aHIL�GHI�JKLGMNOGKM�OKLSF̂IMS�N�UKMGFKL�SQ]SGNLGFNWWV�OKRUWIGIY�GHI�JKLGMNOGKM�NL̂�JKLSGMQOGFKL�gNLǸIM�SHNWW�pKFLGWV�UMIUNMI�NL̂�SQ]RFG�N�WFSG�GK�GHI�ZMOHFGIOG�NS�UMKhF̂Î�QL̂IM�\IOGFKL�tdudvd�JKLSILG�K[�GHI�JKLGMNOGKM�GK�UNMGFNW�KOOQUNLOV�KM�QSI�SHNWW�LKG�]I�QLMINSKLN]WV�EFGHHIŴd�nHI�SGǸI�K[�GHI�UMK̀MISS�K[�GHI�aKMb�SHNWW�]I�̂IGIMRFLÎ�]V�EMFGGIL�ǸMIIRILG�]IGEIIL�GHI�TELIM�NL̂�JKLGMNOGKM�KMY�F[�LK�ǸMIIRILG�FS�MINOHÎY�]V�̂IOFSFKL�K[�GHI�ZMOHFGIOG�N[GIM�OKLSQWGNGFKL�EFGH�GHI�JKLSGMQOGFKL�gNLǸIMdwxyz�{|i�jkr}kr�oUKL�OKRUWIGFKL�K[�GHI�aKMbY�GHI�JKLGMNOGKM�SHNWW�[KMENM̂�GK�GHI�JKLSGMQOGFKL�gNLǸIM�N�LKGFOI�GHNG�GHI�aKMb�FS�MIN̂V�[KM�[FLNW�FLSUIOGFKL�NL̂�NOOIUGNLOIY�NL̂�SHNWW�NWSK�[KMENM̂�GK�GHI�JKLSGMQOGFKL�gNLǸIM�N�[FLNW�JKLGMNOGKM~S�ZUUWFONGFKL�[KM�sNVRILGd�oUKL�MIOIFUGY�GHI�JKLSGMQOGFKL�gNLǸIM�SHNWW�UIM[KMR�NL�FLSUIOGFKL�GK�OKL[FMR�GHI�OKRUWIGFKL�K[�aKMb�K[�GHI�JKLGMNOGKMd�nHI�JKLSGMQOGFKL�gNLǸIM�SHNWW�RNbI�MIOKRRIL̂NGFKLS�GK�GHI�ZMOHFGIOG�EHIL�GHI�aKMb�K[�NWW�K[�GHI�JKLGMNOGKMS�FS�MIN̂V�[KM�[FLNW�FLSUIOGFKLY�NL̂�SHNWW�GHIL�[KMENM̂�GHI�JKLGMNOGKMS~�LKGFOIS�NL̂�ZUUWFONGFKL�[KM�sNVRILG�KM�sMKpIOG�ZUUWFONGFKL�[KM�sNVRILGY�GK�GHI�ZMOHFGIOGY�EHK�EFWW�UMKRUGWV�RNbI�SQOH�FLSUIOGFKLd�aHIL�GHI�ZMOHFGIOG�[FL̂S�GHI�aKMb�NOOIUGN]WI�QL̂IM�GHI�JKLGMNOG�PKOQRILGS�NL̂�GHI�JKLGMNOG�[QWWV�UIM[KMRÎY�GHI�JKLSGMQOGFKL�gNLǸIM�NL̂�ZMOHFGIOG�EFWW�UMKRUGWV�FSSQI�N�[FLNW�JIMGF[FONGI�[KM�sNVRILG�KM�sMKpIOG�JIMGF[FONGI�[KM�sNVRILG�TL�KM�EFGHFL�SIhIL�����̂NVS�[KWWKEFL̀�GHI�̂NGI�K[��FLNW�JKRUWIGFKL��NS�ISGN]WFSHÎ�FL�GHI�]F̂�K̂OQRILGS�KM�RK̂F[FÎ�]V�JHNL̀I�TM̂IM��GHI�ZMOHFGIOG�EFWW�OKL̂QOG�N�[FLNW�FLSUIOGFKL�K[�GHI�EKMbd�ZS�N�MISQWG�K[�GHNG�FLSUIOGFKLY�GHI�ZMOHFGIOG��EFWW�FSSQI�N���FLNW�fLSUIOGFKL��IUKMGd�nHFS�MIUKMG�EFWW�̂KOQRILG�GHI�OKL̂FGFKL�K[�GHI�EKMb�NL̂�EFWW�MIL̂IM�N�[KMRNW�KUFLFKL�NS�GK�GHI�EHIGHIM�KM�LKG�GHI�EKMb�KM�̂ISF̀LNGÎ�UKMGFKL�FS�OKRUWIGId�f[Y�NS�N�MISQWG�K[�GHI�ZMOHFGIOG~S�FLSUIOGFKLY�FG�FS�̂IGIMRFLÎ�GHNG�GHI�EKMb�FS�LKG�OKRUWIGI�NL̂�FL�NOOKM̂NLOI�EFGH�GHI�JKLGMNOG�PKOQRILGSY�GHI�ZMOHFGIOG�SHNWW�LKGF[V�GHI�TELIM�NL̂�JKLGMNOGKM�FL�EMFGFL̀�K[�GHFS�KUFLFKLd�nHFS�LKGFOI�EFWW�FLOWQ̂I�GHI�
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EFGHI�JGKLMNOFPG�QMLPRO�SPNTUMGOFGV�OWM�NPGSFOFPGK�PX�OWM�YPRZ�HGS�YFII�[M�NPGKFSMRMS�H�XPRUHI�GPOFNM�OP�OWM�\PGORHNOPR�PX�OWMFR�XHFITRM�OP�XTIXFII�OWM�OMRUK�HGS�NPGSFOFPGK�PX�OWMFR�NPGORHNO]�JX�HK�H�RMKTIO�PX�OWFK�FGKLMNOFPĜ�FO�FK�SMOMRUFGMS�OWHO�OWM�YPRZ�FK�NPULIMOM̂�OWM�\PGORHNOPR�KWHII�KT[UFO�OWMFR�EFGHI�_H̀UMGO�aLLIFNHOFPG�HGS�\MROFXFNHOM�XPR�_H̀UMGO]�bWM�aRNWFOMNO�YFII�OWMG�NMROFX̀�HGS�FKKTM�OWM�XFGHI�\MROFXFNHOM�XPR�_H̀UMGO�KOHOFGV�OWHO�OP�OWM�[MKO�PX�OWMFR�OWM�aRNWFOMNOK�ZGPYIMSVM̂�FGXPRUHOFPG�HGS�[MIFMX̂�HGS�PG�OWM�[HKFK�PX�OWMFR�PGcKFOM�OWM�aRNWFOMNOdK�LMRFPSFN�KFOM�eFKFOK�HGS�FGKLMNOFPGK̂�OWM�fPRZ�WHK�[MMG�NPULIMOMS�FG�HNNPRSHGNM�YFOW�OWM�OMRUK�HGS�NPGSFOFPGK�PX�OWM�\PGORHNO�gPNTUMGOK�HGS�OWHO�OWM�MGOFRM�[HIHGNM�XPTGS�OP�[M�STM�OWM�\PGORHNOPR�HGS�GPOMS�FG�OWM�XFGHI�\MROFXFNHOM�FK�STM�HGS�LH̀H[IM]�bWM�\PGKORTNOFPG�hHGHVMRdK�HGS�aRNWFOMNOdK�XFGHI�\MROFXFNHOM�XPR�_H̀UMGO�PR�_RPiMNO�\MROFXFNHOM�XPR�_H̀UMGO�aRNWFOMNOdK�XFGHI�\MROFXFNHOM�XPR�LH̀UMGO�YFII�NPGKOFOTOM�H�XTROWMR�RMLRMKMGOHOFPG�OWHO�OWM�NPGSFOFPGK�IFKOMS�FG�jMNOFPG�KMNOFPG�k]lm]n�HK�LRMNMSMGO�OP�OWM�\PGORHNOPRdK�[MFGV�MGOFOIMS�OP�XFGHI�LH̀UMGO�WHeM�[MMG�XTIXFIIMS]�bWM�XFGHI�\MROFXFNHOM�XPR�_H̀UMGO�YFII�GPO�[M�FKKTMS�TGOFI�HII�YPRZ�PG�OWM�XFGHI�FGKLMNOFPG�RMLPRO�FK�NPULIMOMS�PR�NPRRMNOMS]o�pqrsqrqr�bWM�aRNWFOMNO�YFII�LMRXPRU�GP�UPRM�OWHG�PGM�PGcKFOM�P[KMReHOFPG�OP�SMOMRUFGM�YWMOWMR�OWM�fPRZ�PR�H�SMKFVGHOMS�LPROFPG�OWMRMPX�WHK�HOOHFGMS�EFGHI�\PULIMOFPG�FG�HNNPRSHGNM�YFOW�OWM�\PGORHNO�gPNTUMGOK]�bWM�tYGMR�FK�MGOFOIMS�OP�RMFU[TRKMUMGO�XRPU�OWM�\PGORHNOPR�XPR�HUPTGOK�LHFS�OP�OWM�aRNWFOMNO�XPR�HG̀�HSSFOFPGHI�PGcKFOM�P[KMReHOFPGK]o�pqrsqu�vMFOWMR�XFGHI�LH̀UMGO�GPR�HG̀�RMUHFGFGV�RMOHFGMS�LMRNMGOHVM�KWHII�[MNPUM�STM�TGOFI�OWM�\PGORHNOPR�KT[UFOK�OP�OWM�aRNWFOMNO�OWRPTVW�OWM�\PGKORTNOFPG�hHGHVMR�wlx�HG�HXXFSHeFO�OWHO�LH̀RPIIK̂�[FIIK�XPR�UHOMRFHIK�HGS�MyTFLUMGÔ�HGS�POWMR�FGSM[OMSGMKK�NPGGMNOMS�YFOW�OWM�fPRZ�XPR�YWFNW�OWM�tYGMR�PR�OWM�tYGMRdK�LRPLMRÒ�UFVWO�[M�RMKLPGKF[IM�PR�MGNTU[MRMS�wIMKK�HUPTGOK�YFOWWMIS�[̀�tYGMRx�WHeM�[MMG�LHFS�PR�POWMRYFKM�KHOFKXFMŜ�wnx�H�NMROFXFNHOM�MeFSMGNFGV�OWHO�FGKTRHGNM�RMyTFRMS�[̀�OWM�\PGORHNO�gPNTUMGOK�OP�RMUHFG�FG�XPRNM�HXOMR�XFGHI�LH̀UMGO�FK�NTRRMGOÌ�FG�MXXMNÔ�wzx�H�YRFOOMG�KOHOMUMGO�OWHO�OWM�\PGORHNOPR�ZGPYK�PX�GP�RMHKPG�OWHO�OWM�FGKTRHGNM�YFII�GPO�[M�RMGMYH[IM�OP�NPeMR�OWM�LMRFPS�RMyTFRMS�[̀�OWM�\PGORHNO�gPNTUMGOK̂�w{x�NPGKMGO�PX�KTRMÒ̂�FX�HG̀ �̂OP�XFGHI�LH̀UMGO�w|x�SPNTUMGOHOFPG�PX�HG̀�KLMNFHI�YHRRHGOFMK̂�KTNW�HK�UHGTXHNOTRMRKd�YHRRHGOFMK�PR�KLMNFXFN�jT[NPGORHNOPR�YHRRHGOFMK̂�HGS�w}x̂�FX�RMyTFRMS�[̀�OWM�tYGMR̂�POWMR�SHOH�MKOH[IFKWFGV�LH̀UMGO�PR�KHOFKXHNOFPG�PX�P[IFVHOFPGK̂�KTNW�HK�RMNMFLOK�HGS�RMIMHKMK�HGS�YHFeMRK�PX�IFMGK̂�NIHFUK̂�KMNTRFÒ�FGOMRMKOK̂�PR�MGNTU[RHGNMK�HRFKFGV�PTO�PX�OWM�\PGORHNÔ�OP�OWM�M~OMGO�HGS�FG�KTNW�XPRU�HK�UH̀�[M�SMKFVGHOMS�[̀�OWM�FGNITSFGV�[TO�GPO�IFUFOMS�OP���aJa���m}clkk{̂�\PGORHNOPRdK�aXXFSHeFO�PX�_H̀UMGO�PX�gM[OK�HGS�\IHFUK��aJa���m}aclkk{̂�\PGORHNOPRdK�aXXFSHeFO�PX�QMIMHKM�PX��FMGK��aJa���m�clkk{̂�\PGKMGO�PX�jTRMÒ�OP�EFGHI�_H̀UMGO��aJa�gPNTUMGO��km{cnmnn̂��GNPGSFOFPGHI�fHFeMR�HGS�QMIMHKM�PG�EFGHI�_H̀UMGO��aJa�gPNTUMGO��km�cnmnn̂�jYPRG�\PGKORTNOFPG�jOHOMUMGO��HGS�HSSFOFPGHI�IFMG�YHFeMRK�HGS�RMIMHKMK�XRPU�OWM�\PGORHNOPR�HGS�HII�KT[NPGORHNOPRK�HGS�UHOMRFHIK�KTLLIFMRK�HK�RMyTMKOMS�[̀�tYGMR]�JX�H�jT[NPGORHNOPR�RMXTKMK�OP�XTRGFKW�H�RMIMHKM�PR�YHFeMR�RMyTFRMS�[̀�OWM�tYGMR̂�OWM�\PGORHNOPR�UH̀�XTRGFKW�H�[PGS�KHOFKXHNOPR̀�OP�OWM�tYGMR�OP�FGSMUGFX̀�OWM�tYGMR�HVHFGKO�KTNW�IFMĜ�NIHFÛ�KMNTRFÒ�FGOMRMKÔ�PR�MGNTU[RHGNM]�JX�H�IFMĜ�NIHFÛ�KMNTRFÒ�FGOMRMKÔ�PR�MGNTU[RHGNM�RMUHFGK�TGKHOFKXFMS�HXOMR�LH̀UMGOK�HRM�UHSM̂�OWM�\PGORHNOPR�KWHII�RMXTGS�OP�OWM�tYGMR�HII�UPGM̀�OWHO�OWM�tYGMR�UH̀�[M�NPULMIIMS�OP�LH̀�FG�SFKNWHRVFGV�OWM�IFMĜ�NIHFÛ�KMNTRFÒ�FGOMRMKÔ�PR�MGNTU[RHGNM̂�FGNITSFGV�HII�NPKOK�HGS�RMHKPGH[IM�HOOPRGM̀Kd�XMMK]�����u�o�pqrsq��JX�OWM�\PGORHNOPR�FK�RMKLPGKF[IM�XPR�SMIH̀K�FG�OWM�XFGHI�NPULIMOFPG�HGS�NIPKMPTO�[M̀PGS�OWM�NPGORHNO�KLMNFXFMS�OFUM̂�OWM�tYGMR�FK�MGOFOIMS�OP�RMFU[TRKMUMGO�XRPU�OWM�\PGORHNOPR�XPR�HUPTGOK�LHFS�[̀�OWM�tYGMR��OP�KT[KMyTMGOÌ�M~OMGS�OWM��IMNORPGFN�jT[UFOOHI�j̀KOMU�wjT[UFOOHI��~NWHGVMx]o��pqrsq��JG�OWM�MeMGO�OWM�\PGORHNOPR�SPMK�GPO�HNWFMeM�XFGHI�NPULIMOFPG�YFOWFG�OWFRÒ�wzmx�SH̀K�HXOMR�OWM�SHOM�PXKT[KOHGOFHI�NPULIMOFPĜ�HIIPYFGV�XPR�HG̀�HLLRPeMS�M~OMGKFPGK�PX�OWM�NPGORHNO�OFUM̂�\PGORHNOPR�KWHII�GPO�[M�MGOFOIMS�OPHG̀�XTROWMR�LH̀UMGO�HGS�\PGORHNOPR�WMRM[̀�HVRMMK�OWHO�KTNW�XHFITRM�OP�NPULIMOM�OWM�YPRZ�YFOWFG�OWM�OFUM�KMO�XPROWH[PeM�KWHII�NPGKOFOTOM�H�YHFeMR�PX�HII�NIHFUK�[̀�OWM�\PGORHNOPR�OP�HG̀�UPGM̀�OWHO�UH̀�[M�STM]�bWFK�LRPeFKFPG�KWHII�GPO�PLMRHOM�HK�H�YHFeMR�[̀�OWM�tYGMR�PX�HG̀�NIHFUK�PR�RMUMSFMK�PX�HG̀�GHOTRM�HVHFGKO�OWM�\PGORHNOPR�HRFKFGV�PTO�PX�OWM�\PGORHNO]�����u�bWM�\PGORHNOPR�KWHII�[M�RMKLPGKF[IM�XPR�FGFOFHOFGV̂�UHFGOHFGFGV̂�HGS�KTLMReFKFGV�HII�KHXMÒ�LRMNHTOFPGK�HGS�LRPVRHUK�FG�NPGGMNOFPG�YFOW�OWM�LMRXPRUHGNM�PX�OWM�\PGORHNO]�bWM�\PGORHNOPR�KWHII�KT[UFO�OWM�\PGORHNOPRdK�KHXMÒ�LRPVRHU�OP�OWM�



����������	���
�����������������������
������������������������������� �����!�����!�	�������������������������"����#$���������	�������������������������!%�#������	�������������������������!%�#���!%���������&���!�	���#���������	���
��������%�	�����	���	�'�����$���������	���������������������������$�������������(	�����������	����)��)���*$�����+,��,���+�������-�����.�����+�+��+/�(������0�����������,�1,���2!���������������	��!��������������������3�������������!�	����	�������4����������	�����	����(�����������������	���
��������5�$��������6��"�����$�������������������"���	�����!��3�	����������7	�	�����	��������89:;�<=>:9?� @��A����AA2B CD

EFGHIJKLIMFG�NOGOPQJ�RFJ�JQSMQT�OGU�LFFJUMGOIMFG�TMIV�IVQ�HORQIW�XJFPJOYH�FR�FIVQJ�EFGIJOLIFJHZ�[VQ�EFGIJOLIFJ�HVO\\�]Q�JQHXFGHM]\Q�RFJ�YOMGIOMGMGP�HORQIW�UOIO�HVQQIH�OI�IVQ�HMIQZ[VQ�EFGHIJKLIMFG�NOGOPQĴH�JQHXFGHM]M\MIMQH�RFJ�JQSMQT�OGU�LFFJUMGOIMFG�FR�HORQIW�XJFPJOYH�HVO\\�GFI�Q_IQGU�IF�UMJQLI�LFGIJF\�FSQJ�FJ�LVOJPQ�FR�IVQ�OLIH�FJ�FYMHHMFGH�FR�IVQ�EFGIJOLIFJH̀�aK]LFGIJOLIFJH̀�OPQGIH�FJ�QYX\FWQQH�FR�IVQ�EFGIJOLIFJH�FJ�aK]LFGIJOLIFJH̀�FJ�OGW�FIVQJ�XQJHFGH�XQJRFJYMGP�XFJIMFGH�FR�IVQ�bFJc�OGU�GFI�UMJQLI\W�QYX\FWQU�]W�IVQ�EFGHIJKLIMFG�NOGOPQJZdefg�hijR�QMIVQJ�XOJIW�HKRRQJH�MGkKJW�FJ�UOYOPQ�IF�XQJHFG�FJ�XJFXQJIW�]QLOKHQ�FR�OG�OLI�FJ�FYMHHMFG�FR�IVQ�FIVQJ�XOJIẀ�FJ�FR�FIVQJH�RFJ�TVFHQ�OLIH�HKLV�XOJIW�MH�\QPO\\W�JQHXFGHM]\Q̀�TJMIIQG�GFIMLQ�FR�IVQ�MGkKJW�FJ�UOYOPQ̀�TVQIVQJ�FJ�GFI�MGHKJQÙ�HVO\\�]Q�PMSQG�IF�IVQ�FIVQJ�XOJIW�TMIVMG�O�JQOHFGO]\Q�IMYQ�GFI�Q_LQQUMGP�lm�UOWH�ORIQJ�UMHLFSQJWZ�[VQ�GFIMLQ�HVO\\�XJFSMUQ�HKRRMLMQGI�UQIOM\�IF�QGO]\Q�IVQ�FIVQJ�XOJIW�IF�MGSQHIMPOIQ�IVQ�YOIIQJZno�pqrsrh�tXFG�JQLQMXI�FR�IVQ�EFGIJOLIFĴH�TJMIIQG�GFIMLQ̀�IVQ�uTGQJ�HVO\\�F]IOMG�IVQ�HQJSMLQH�FR�O�\MLQGHQU�\O]FJOIFJW�IF�SQJMRW�IVQ�XJQHQGLQ�FJ�O]HQGLQ�FR�IVQ�YOIQJMO\�FJ�HK]HIOGLQ�JQXFJIQU�]W�IVQ�EFGIJOLIFJ�OGÙ�MG�IVQ�QSQGI�HKLV�YOIQJMO\�FJ�HK]HIOGLQ�MH�RFKGU�IF�]Q�XJQHQGÌ�IF�LOKHQ�MI�IF�]Q�JQGUQJQU�VOJY\QHHZ�tG\QHH�FIVQJTMHQ�JQvKMJQU�]W�IVQ�EFGIJOLI�wFLKYQGIH̀�IVQ�uTGQJ�HVO\\�RKJGMHV�MG�TJMIMGP�IF�IVQ�EFGIJOLIFJ̀�EFGHIJKLIMFG�NOGOPQJ�OGU�xJLVMIQLI�IVQ�GOYQH�OGU�vKO\MRMLOIMFGH�FR�XQJHFGH�FJ�QGIMIMQH�TVF�OJQ�IF�XQJRFJY�IQHIH�SQJMRWMGP�IVQ�XJQHQGLQ�FJ�O]HQGLQ�FR�IVQ�YOIQJMO\�FJ�HK]HIOGLQ�FJ�TVF�OJQ�IF�XQJRFJY�IVQ�IOHc�FR�JQYFSO\�FJ�HORQ�LFGIOMGYQGI�FR�IVQ�YOIQJMO\�FJ�HK]HIOGLQZ�[VQ�EFGIJOLIFJ̀�IVQ�EFGHIJKLIMFG�NOGOPQJ�OGU�IVQ�xJLVMIQLI�TM\\�XJFYXI\W�JQX\W�IF�IVQ�uTGQJ�MG�TJMIMGP�HIOIMGP�TVQIVQJ�FJ�GFI�OGW�FR�IVQY�VOH�JQOHFGO]\Q�F]kQLIMFG�IF�IVQ�XQJHFGH�FJ�QGIMIMQH�XJFXFHQU�]W�IVQ�uTGQJZ�jR�IVQ�EFGIJOLIFJ̀�EFGHIJKLIMFG�NOGOPQJ�FJ�xJLVMIQLI�VOH�OG�F]kQLIMFG�IF�O�XQJHFG�FJ�QGIMIW�XJFXFHQU�]W�IVQ�uTGQJ̀�IVQ�uTGQJ�HVO\\�XJFXFHQ�OGFIVQJ�IF�TVFY�IVQ�EFGIJOLIFJ̀�IVQ�EFGHIJKLIMFG�NOGOPQJ�OGU�IVQ�xJLVMIQLI�VOSQ�GF�JQOHFGO]\Q�F]kQLIMFGZ�bVQG�IVQ�YOIQJMO\�FJ�HK]HIOGLQ�VOH�]QQG�JQGUQJQU�VOJY\QHH̀�bFJc�MG�IVQ�ORRQLIQU�OJQO�HVO\\�JQHKYQ�KXFG�TJMIIQG�OPJQQYQGI�FR�IVQ�uTGQJ�OGU�EFGIJOLIFJZ�yW�EVOGPQ�uJUQJ̀�IVQ�EFGIJOLI�[MYQ�HVO\\�]Q�Q_IQGUQU�OXXJFXJMOIQ\W�OXXJFXJMOIQ\Ẁ�OGU�IVQ�EFGIJOLI�aKY�HVO\\�]Q�MGLJQOHQU�]W�IVQ�OYFKGI�FR�IVQ�EFGIJOLIFĴH�JQOHFGO]\Q�OUUMIMFGO\�LFHIH�FR�HVKIUFTG̀�UQ\OẀ�OGU�HIOJIzKXZdefg�sqo�pprprp�[VQ�EFGIJOLIFJ�HVO\\�XKJLVOHQ�OGU�YOMGIOMG�MGHKJOGLQ�FR�IVQ�IWXQH�OGU�\MYMIH�FR�\MO]M\MIẀ�LFGIOMGMGP�IVQ�QGUFJHQYQGIH̀�OGU�HK]kQLI�IF�IVQ�IQJYH�OGU�LFGUMIMFGH̀�OH�UQHLJM]QU�MG�IVQ�xPJQQYQGI�FJ�Q\HQTVQJQ�MG�IVQ�EFGIJOLI�wFLKYQGIHZ�[VQ�EFGIJOLIFJ�HVO\\�XKJLVOHQ�OGU�YOMGIOMG�IVQ�JQvKMJQU�MGHKJOGLQ�RJFY�OG�MGHKJOGLQ�LFYXOGW�FJ�MGHKJOGLQ�LFYXOGMQH�\OTRK\\W�OKIVFJM{QU�IF�MHHKQ�MGHKJOGLQ�MG�IVQ�kKJMHUMLIMFG�TVQJQ�IVQ�|JFkQLI�MH�\FLOIQUZ�[VQ�uTGQJ̀�EFGHIJKLIMFG�NOGOPQJ�OGU�EFGHIJKLIMFG�NOGOPQĴH�LFGHK\IOGIH̀�OGU�IVQ�xJLVMIQLI�OGU�xJLVMIQLÎH�LFGHK\IOGIH̀�HVO\\�]Q�GOYQU�OH�OUUMIMFGO\�MGHKJQUH�KGUQJ�IVQ�EFGIJOLIFĴH�LFYYQJLMO\�PQGQJO\�\MO]M\MIW�XF\MLW�FJ�OH�FIVQJTMHQ�UQHLJM]QU�MG�IVQ�EFGIJOLI�wFLKYQGIHZ�[VQ�XF\MLW�LQJIMRMLOIQ�YKHI�MGL\KUQ�IVQ�XJFkQLI�GOYQZno�pprpr}�~��������������������[VQ�EFGIJOLIFJ̀�OI�MIH�FTG�Q_XQGHQ̀�HVO\\�XJFLKJQ�OGU�YOMGIOMG�IVQ�RF\\FTMGP�MGHKJOGLQ�LFSQJOPQH�TMIV�\MYMIH�FR�\MO]M\MIW�GFI�\QHH�IVOG�IVQ�\MYMIH�HXQLMRMQÙ�FJ�PJQOIQJ�MR�JQvKMJQU�]W�\OTZrp �FITMIVHIOGUMGP�OGW�IQJYH̀�LFGUMIMFGH�FJ�XJFSMHMFGH̀�MG�OGW�FIVQJ�TJMIMGP�]QITQQG�IVQ�XOJIMQH̀�IVQ�LFGIJOLIFJ�VQJQ]W�OPJQQH�IF�QRRQLIKOIQ�IVQ�GOYMGP�FR�IVQ�EOIFzNQJMUMOG�EQGIJO\�aLVFF\�wMHIJMLI���wMHIJMLI���OH�OG�xUUMIMFGO\�jGHKJQU�FG�IVQ�LFGIJOLIFĴH�MGHKJOGLQ�XF\MLMQH̀�Q_LQXI�RFJ�TFJcQJĤ�LFYXQGHOIMFG�OGU��Z�Z�aIOIQ�wMHO]M\MIW�MGHKJOGLQZrh [VQ�XF\MLW�GOYMGP�IVQ�wMHIJMLI�OH�OG�xUUMIMFGO\�jGHKJQU�HVO\\��r yQ�OG�MGHKJOGLQ�XF\MLW�RJFY�OG�xZNZ�yQHI�xz�JOIQU�FJ�]QIIQJ�MGHKJQJ̀�\MLQGHQU�OGU�OUYMIIQU�IF�LFGUKLI�]KHMGQHH�MG��QT��FJc�aIOIQZ�x��QT��FJc�\MLQGHQU�OGU�OUYMIIQU�MGHKJQJ�MH�JQvKMJQUZ�r aIOIQ�IVOI�IVQ�FJPOGM{OIMFĜH�LFSQJOPQ�HVO\\�]Q�XJMYOJW�OGU�GFGzLFGIJM]KIFJW�LFSQJOPQ�RFJ�IVQ�wMHIJMLÌ�MIH�yFOJÙ�QYX\FWQQH�OGU�SF\KGIQQJH�MGL\KUMGP�O�TOMSQJ�FR�HK]JFPOIMFG�MG�ROSFJ�FR�IVQ�wMHIJMLI�RFJ�O\\�LFSQJOPQH�MGL\KUMGP�bFJcQJH�EFYXQGHOIMFGZ
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EF GHHIJIKLMN�ILOPQRH�OJMJPO�SKQ�TRLRQMN�UIMVINIJW�XKYRQMZR�O[MNN�VR�\QKYIHRH�VW�OJMLHMQH�KQ�KJ[RQ�RLHKQOR]RLJO�J[MJ�R̂JRLH�XKYRQMZR�JK�J[R�_IOJQIXJ�SKQ�KL̀ZKILZ�K\RQMJIKLO�abT�cd�ef�KQ�RgPIYMNRLJh�MLH�\QKHPXJO�MLH�XK]\NRJRH�K\RQMJIKLO�abT�cd�ei�KQ�RgPIYMNRLJhj�k[R�HRXIOIKL�JK�MXXR\J�ML�RLHKQOR]RLJ�QROJ�OKNRNW�lIJ[�J[R�_IOJQIXJj�G�XK]\NRJRH�XK\W�KS�J[R�RLHKQOR]RLJO�]POJ�VR�MJJMX[RH�JK�J[R�bRQJISIXMJR�KS�mLOPQMLXR�JK�ILXNPHR�TRLRQMN�UIMVINIJWn�GPJK�UIMVINIJW�MLH�o]VQRNNMpq̂XROO�XKYRQMZROjFr sF k[R�XRQJISIXMJR�KS�ILOPQMLXR�]POJ�HROXQIVR�MNN�ORQYIXRO�\QKYIHRH�VW�J[R�XKLJQMXJKQ�aRjZjn�QKKSILZn�XMQ\RLJQW�KQ�\NP]VILZh�J[MJ�MQR�XKYRQRH�VW�J[R�NIMVINIJW�\KNIXIROjtF GJ�J[R�_IOJQIXJuO�QRgPROJn�J[R�XKLJQMXJKQ�O[MNN�\QKYIHR�M�XK\W�KS�J[R�HRXNMQMJIKL�\MZR�KS�J[R�NIMVINIJW�MLH�P]VQRNNMpR̂XROO�\KNIXIRO�lIJ[�M�NIOJ�KS�RLHKQOR]RLJO�MLH�SKQ]Oj�mS�QRgPROJRHn�J[R�XKLJQMXJKQ�lINN�\QKYIHR�M�XK\W�KS�J[R�\KNIXW�RLHKQOR]RLJO�MLH�SKQ]OjEF k[RQR�lINN�VR�LK�XKYRQMZR�QROJQIXJIKLO�MLHpKQ�R̂XNPOIKLO�ILYKNYILZ�vRl�wKQx�yJMJR�UMVKQ�UMl�OJMJPJRO�KQ�ZQMYIJW�QRNMJRH�ILzPQIROj{F vK�\KNIXIRO�XKLJMILILZ�ROXM\R�XNMPORO�KQ�R̂XNPOIKLO�XKLJQMQW�JK�J[R�|lLRQuO�ILJRQROJO�lINN�VR�MXXR\JRH}F G�SPNNW�XK]\NRJRH�vRl�wKQx�bKLOJQPXJIKL�bRQJISIXMJR�KS�UIMVINIJW�mLOPQMLXR�GHHRLHP]�aGb|~_�f���cd��p��h�]POJ�VR�ILXNPHRH�lIJ[�J[R�XRQJISIXMJRO�KS�ILOPQMLXRj���KQ�MLW��wRO��MLOlRQO�KL�mJR]O�T�J[QKPZ[�U�KL�J[IO��KQ]��MHHIJIKLMN�HRJMINO�]POJ�VR�\QKYIHRH�IL�lQIJILZj��KNIXW�R̂XNPOIKLO�]MW�LKJ�VR�MXXR\JRHjF� k[R�XKLJQMXJKQ�MZQRRO�JK�ILHR]LISW�J[R�_IOJQIXJ�SKQ�M\\NIXMVNR�HRHPXJIVNRO�MLH�ORNS̀ILOPQRH�QRJRLJIKLOjF� �ILI]P]�~RgPIQRH�mLOPQMLXR�sF ����������������������������������������ndddnddd�\RQ�|XXPQQRLXRp�cndddnddd�GZZQRZMJR�cndddnddd��QKHPXJO�MLH�bK]\NRJRH�|\RQMJIKLO��ndddnddd��RQOKLMN�MLH�GHYRQJIOILZ�mLzPQW��ddnddd��IQR�_M]MZR��dnddd��RHIXMN�q̂\RLORk[R�ZRLRQMN�MZZQRZMJR�O[MNN�M\\NW�KL�M�\RQ̀\QKzRXJ�VMOIOjtF ��������������������������� ��¡���¢�����������KQ�\QKzRXJO�NROO�J[ML�KQ�RgPMN�JK���ndddnddd�MLHpKQ�lKQx�KL���OJKQW�a�d�SRRJh�KLNW£��ndddnddd�\RQ�KXXPQQRLXRn��cndddnddd�MZZQRZMJR�lIJ[�J[R�_IOJQIXJ�MO�J[R�vM]RH�mLOPQRHj��KQ�\QKzRXJO�ZQRMJRQ�J[ML���ndddnddd�MLHpKQ�lKQx�KYRQ���OJKQW�a�d�SRRJh£��cndddnddd�\RQ�KXXPQQRLXRn���ndddnddd�MZZQRZMJR�lIJ[�J[R�_IOJQIXJ�MO�J[R�vM]RH�mLOPQRHj�k[R�|b���KNIXW�]POJ�VR�lIJ[�M�vwy�NIXRLORH�MLH�MH]IJJRH�XMQQIRQj��k[R�_IOJQIXJ�lINN�VR�J[R�vM]RH�mLOPQRH�KL�|b���KNIXIROj�k[RQR�lINN�VR�LK�GHHIJIKLMN�mLOPQRHO�KL�MLW�|b���KNIXIROjEF ¤���������������������ndddnddd�XK]VILRH�OILZNR�NI]IJ�SKQ�KlLRHn�[IQRHn�VKQQKlRH�MLH�LKL̀KlLRH�]KJKQ�YR[IXNROj{F ���¥�����������¦�§̈ ©�ª�������������������yJMJPJKQW�«KQxRQOu�bK]\RLOMJIKL�ab̀�d�jc�KQ�òc¬jeh£�MLH�vwy�_IOMVINIJW�mLOPQMLXR�a_̀�cdj�h�SKQ�MNN�R]\NKWRROj���QKKS�KS�XKYRQMZR�]POJ�VR�KL�J[R�M\\QKYRH�O\RXISIX�SKQ]n�MO�QRgPIQRH�VW�J[R�vRl�wKQx�yJMJR�«KQxRQOu�bK]\RLOMJIKL�KMQHj��Gb|~_�XRQJISIXMJRO�MQR�LKJ�MXXR\JMVNRj��G�\RQOKL�ORRxILZ�ML�R̂R]\JIKL�]POJ�SINR�M�bq̀cdd��KQ]�lIJ[�J[R�OJMJRj��k[R�SKQ]�XML�VR�XK]\NRJRH�MLH�OPV]IJJRH�HIQRXJNW�JK�J[R�«b�KMQH�KLNILRj}F ®�������̄°±����������������ndddnddd�RMX[�|XXPQQRLXR�MLH�GZZQRZMJR�SKQ�ZRLRQMN�XKLOJQPXJIKL�MLH�LK�lKQx�MJ�RNRYMJIKL�a��OJKQW�KQ��d�SRRJh�MLH�\QKzRXJ�YMNPRO�NROO�J[ML�KQ�RgPMN�JK���ndddndddj��dndddnddd�RMX[�|XXPQQRLXR�MLH�GZZQRZMJR�SKQ�[IZ[̀QIOx�XKLOJQPXJIKLn�lKQx�MJ�RNRYMJIKL�a²��OJKQW�KQ��d�SRRJh�MLH�\QKzRXJ�YMNPRO�ZQRMJRQ�J[ML���ndddndddj
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EFGHIJJKLMNOIPP�OQRIHKSI�PTKJJ�GI�QU�K�VQJJQWXVQHF�GKPYP�QH�ZHQRY[I�GHQK[IH�OQRIHKSI�QRIH�\TI�]IUIHKJ�̂YKGYJY\_�KU[�̀a\Q�̂YKGYJY\_�OQRIHKSIPbcd eQU\HKO\QH�KOfUQWJI[SIP�\TK\�VKYJaHI�\Q�QG\KYU�PaOT�YUPaHKUOI�QU�GITKJV�QV�\TI�gYP\HYO\�OQUP\Y\a\IP�K�FK\IHYKJ�GHIKOT�QV�OQU\HKO\�KU[�PaGhIO\P�Y\�\Q�JYKGYJY\_�VQH�[KFKSIPi�YU[IFUYVYOK\YQU�KU[�KJJ�Q\TIH�JISKJ�HIFI[YIP�KRKYJKGJI�\Q�\TI�gYP\HYO\b��jTI�OQU\HKO\QH�YP�\Q�ZHQRY[I�\TI�gYP\HYO\�WY\T�K�OIH\YVYOK\I�QV�YUPaHKUOIi�IRY[IUOYUS�\TI�KGQRI�HIkaYHIFIU\P�TKRI�GIIU�FI\i�ZHYQH�\Q�\TI�OQFFIUOIFIU\�QV�WQHfb�jTI�VKYJaHI�QV�\TI�gYP\HYO\�\Q�QGhIO\�\Q�\TI�OQU\IU\P�QV�\TI�OIH\YVYOK\I�QH�\TI�KGPIUOI�QV�PKFI�PTKJJ�UQ\�GI�[IIFI[�K�WKYRIH�QV�KU_�HYST\P�TIJ[�G_�\TI�gYP\HYO\bcl maGOQU\HKO\QHP�KHI�PaGhIO\�\Q�\TI�PKFI�\IHFP�KU[�OQU[Y\YQUP�KP�P\K\I[�KGQRI�KU[�FaP\�PaGFY\�PKFI�\Q�\TI�gYP\HYO\�VQH�KZZHQRKJ�ZHYQH�\Q�\TI�P\KH\�QV�KU_�WQHfbcn oU�\TI�IRIU\�\TI�]IUIHKJ�eQU\HKO\QH�VKYJP�\Q�QG\KYU�\TI�HIkaYHI[�OIH\YVYOK\IP�QV�YUPaHKUOI�VHQF�\TI�maGOQU\HKO\QH�KU[�K�OJKYF�YP�FK[I�QH�PaVVIHI[i�\TI�]IUIHKJ�eQU\HKO\QH�PTKJJ�YU[IFUYV_i�[IVIU[i�KU[�TQJ[�TKHFJIPP�\TI�gYP\HYO\i�Y\pP�qQKH[i�IFZJQ_IIP�KU[�RQJaU\IIHP�VHQF�KU_�KU[�KJJ�OJKYFP�VQH�WTYOT�\TI�HIkaYHI[�YUPaHKUOI�WQaJ[�TKRI�ZHQRY[I[�OQRIHKSIb��jTYP�YU[IFUY\_�QGJYSK\YQU�YP�YU�K[[Y\YQU�\Q�KU_�Q\TIH�YU[IFUY\_�QGJYSK\YQU�ZHQRY[I[�YU�\TI�eQU\HKO\bcr stuvtwxtyzv{|�su{wv}v~wy�x���w�x~�z�{u���w���~t��{~�v��i���i����ZIH�QOOaHHIUOIL��i���i����KSSHISK\Ii�YUOJa[YUS�ZHQ[aO\P�KU[�OQFZJI\I[�QZIHK\YQUPb�maOT�YUPaHKUOI�PTKJJ�YUOJa[I�OQRIHKSI�VQH�\TI�eQU\HKO\QHpP�QZIHK\YQUP�YUOJa[YUSi�Ga\�UQ\�JYFY\I[�\Qi�HIFQRKJi�HIZJKOIFIU\i�IUOJQPaHIi�IUOKZPaJK\YQU�KU[LQH�[YPZQPKJ�QV�KPGIP\QPi�QH�KU_�Q\TIH�TK�KH[QaP�FK\IHYKJi�KJQUS�WY\T�KU_�HIJK\I[�ZQJJa\YQU�IRIU\Pi�YUOJa[YUS�OQRIHKSI�VQH�\TYH[XZKH\_�JYKGYJY\_�OJKYFP�VQH�GQ[YJ_�YUhaH_i�ZHQZIH\_�[KFKSI�KU[�OJIKUXaZ�OQP\Pb�oV�K�HI\HQKO\YRI�[K\I�YP�aPI[i�Y\�PTKJJ�ZHIX[K\I�\TI�YUOIZ\YQU�QV�\TI�eQU\HKO\b��oV�\TI�eQU\HKO\QH�YP�aPYUS�FQ\QH�RITYOJIP�VQH�\HKUPZQH\YUS�TK�KH[QaP�FK\IHYKJPi�\TI�eQU\HKO\QH�PTKJJ�FKYU\KYU�ZQJJa\YQU�JYKGYJY\_�GHQK[IUI[�OQRIHKSI��om��MU[QHPIFIU\�è ������QH�è �������i�KP�WIJJ�KP�ZHQQV�QV��em���b�eQRIHKSI�PTKJJ�VaJVYJJ�KJJ�HIkaYHIFIU\P�QV�\TIPI�PZIOYVYOK\YQUP�KU[�PTKJJ�IN\IU[�VQH�K�ZIHYQ[�QV�\THII�����_IKHP�VQJJQWYUS�KOOIZ\KUOI�G_�\TI�gYP\HYO\�QV�\TI�eIH\YVYOK\I�QV�eQFZJI\YQUbc�� �vtw�~���x}�{~�����x�t�{~|��}�tt�x~��~t��{~�v��i���i����ZIH�QOOaHHIUOIL��i���i����KSSHISK\I�VQH�\TI�\IP\YUS�KU[�Q\TIH�ZHQVIPPYQUKJ�KO\P�QV�\TI�eQU\HKO\QH�ZIHVQHFI[�aU[IH�\TI�eQU\HKO\�WY\T�\TI�gYP\HYO\b����c�c��jTI��WUIH�PTKJJ�ZaHOTKPI�KU[�FKYU\KYU�YUPaHKUOI�QV�\TI�\_ZIP�KU[�JYFY\P�QV�JYKGYJY\_i�OQU\KYUYUS�\TI�IU[QHPIFIU\Pi�KU[�PaGhIO\�\Q�\TI�\IHFP�KU[�OQU[Y\YQUPi�KP�[IPOHYGI[�YU�\TI�̀SHIIFIU\�QH�IJPIWTIHI�YU�\TI�eQU\HKO\�gQOaFIU\Pb�jTI��WUIH�PTKJJ�ZaHOTKPI�KU[�FKYU\KYU�\TI�HIkaYHI[�YUPaHKUOI�VHQF�KU�YUPaHKUOI�OQFZKU_�QH�YUPaHKUOI�OQFZKUYIP�JKWVaJJ_�Ka\TQHY�I[�\Q�YPPaI�YUPaHKUOI�YU�\TI�haHYP[YO\YQU�WTIHI�\TI��HQhIO\�YP�JQOK\I[bFK_�ZaHOTKPI�KU[�FKYU\KYU�YUPaHKUOI�YU�Y\P�[YPOHI\YQUb����c�c��� ¡¢£¤¥�¦§�̈£¤©ª «¥�¬¥£¡¤¥®�̈¤§̄¥¤¦°�±²«£¤ ²©¥c�oV�\TI��WUIH�VKYJP�\Q�ZaHOTKPI�KU[�FKYU\KYU�\TI�HIkaYHI[�ZHQZIH\_�YUPaHKUOIi�WY\T�KJJ�QV�\TI�OQRIHKSIP�KU[�YU�\TI�KFQaU\P�[IPOHYGI[�YU�\TI�̀SHIIFIU\�QH�IJPIWTIHI�YU�\TI�eQU\HKO\�gQOaFIU\Pi�\TI��WUIH�PTKJJ�YUVQHF�GQ\T�\TI�eQU\HKO\QH�KU[�\TI�eQUP\HaO\YQU��KUKSIHi�PIZKHK\IJ_�KU[�YU�WHY\YUSi�ZHYQH�\Q�OQFFIUOIFIU\�QV�\TI�³QHfb�EZQU�HIOIYZ\�QV�UQ\YOI�VHQF�\TI��WUIHi�\TI�eQU\HKO\QH�FK_�[IJK_�OQFFIUOIFIU\�QV�\TI�³QHf�KU[�FK_�QG\KYU�YUPaHKUOI�\TK\�WYJJ�ZHQ\IO\�\TI�YU\IHIP\P�QV�\TI�eQU\HKO\QHi�maGOQU\HKO\QHPi�KU[�maGXmaGOQU\HKO\QHP�YU�\TI�³QHfb�³TIU�\TI�VKYJaHI�\Q�ZHQRY[I�OQRIHKSI�TKP�GIIU�OaHI[�QH�HIPQJRI[i�\TI�eQU\HKO\�maF�KU[�eQU\HKO\�jYFI�PTKJJ�GI�IkaY\KGJ_�K[haP\I[b�oU�\TI�IRIU\�\TI��WUIH�VKYJP�\Q�ZHQOaHI�OQRIHKSIi�\TI��WUIH�WKYRIP�KJJ�HYST\P�KSKYUP\�\TI�eQU\HKO\QHi�maGOQU\HKO\QHPi�KU[�maGXPaGOQU\HKO\QHP�\Q�\TI�IN\IU\�\TI�JQPP�\Q�\TI��WUIH�WQaJ[�TKRI�GIIU�OQRIHI[�G_�\TI�YUPaHKUOI�\Q�TKRI�GIIU�ZHQOaHI[�G_�\TI��WUIHb�jTI�OQP\�QV�\TI�YUPaHKUOI�PTKJJ�GI�OTKHSI[�\Q�\TI��WUIH�G_�K�eTKUSI��H[IHb�oV�\TI��WUIH�[QIP�UQ\�ZHQRY[I�WHY\\IU�UQ\YOIi�KU[�\TI�eQU\HKO\QH�YP�[KFKSI[�G_�\TI�VKYJaHI�QH�UISJIO\�QV�\TI��WUIH�\Q�ZaHOTKPI�QH�FKYU\KYU�\TI�HIkaYHI[�YUPaHKUOIi�\TI��WUIH�PTKJJ�HIYFGaHPI�\TI�eQU\HKO\QH�VQH�KJJ�HIKPQUKGJI�OQP\P�KU[�[KFKSIP�K\\HYGa\KGJI�\TIHI\Qb����c�ć�µ§¦¡©¥�§¶�· ²©¥¢¢ ¦¡§²�§¤�̧¹̄¡¤ ¦¡§²�§¶�º»²¥¤¼«�¬¥£¡¤¥®�̈¤§̄¥¤¦°�±²«£¤ ²©¥c�³Y\TYU�\THII�����GaPYUIPP�[K_P�QV�\TI�[K\I�\TI��WUIH�GIOQFIP�KWKHI�QV�KU�YFZIU[YUS�QH�KO\aKJ�OKUOIJJK\YQU�QH�INZYHK\YQU�QV�KU_�ZHQZIH\_�YUPaHKUOI�HIkaYHI[�G_�\TI�eQU\HKO\�gQOaFIU\Pi�\TI��WUIH�PTKJJ�ZHQRY[I�UQ\YOI�[YHIO\J_�\Q�\TI�eQU\HKO\QHi�KU[�
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EFGHIHJFKL�JM�JNF�OMPEJIQRJSMP�THPHUFIV�MW�EQRN�SXGFPYSPU�MI�HRJQHK�RHPRFKKHJSMP�MI�FZGSIHJSMP[�\PKFEE�JNF�KHGEF�SP�RM]FIHUF�HISEFE�WIMX�HP�HRJ�MI�MXSEESMP�MW�JNF�OMPJIHRJMÎ�_̀a�JNF�OMPJIHRJMIV�QGMP�IFRFSGJ�MW�PMJSRF�WIMX�JNF�bcPFIV�ENHKK�NH]F�JNF�ISUNJ�JM�EJMG�JNF�dMIe�QPJSK�JNF�KHGEF�SP�RM]FIHUF�NHE�fFFP�RQIFY�fL�JNF�GIMRQIFXFPJ�MW�IFGKHRFXFPJ�RM]FIHUF�fL�FSJNFI�JNF�bcPFI�MI�JNF�OMPJIHRJMIg�_ha�JNF�OMPJIHRJ�iSXF�HPY�OMPJIHRJ�jQX�ENHKK�fF�FkQSJHfKL�HYlQEJFYg�HPY�_ma�JNF�bcPFI�cHS]FE�HKK�ISUNJE�HUHSPEJ�JNF�OMPJIHRJMIV�jQfRMPJIHRJMIEV�HPY�jQfnEQfRMPJIHRJMIE�JM�JNF�FZJFPJ�HPL�KMEE�JM�JNF�bcPFI�cMQKY�NH]F�fFFP�RM]FIFY�fL�JNF�SPEQIHPRF�NHY�SJ�PMJ�FZGSIFY�MI�fFFP�RHPRFKKFY[�oW�JNF�OMPJIHRJMI�GQIRNHEFE�IFGKHRFXFPJ�RM]FIHUFV�JNF�RMEJ�MW�JNF�SPEQIHPRF�ENHKK�fF�RNHIUFY�JM�JNF�bcPFI�fL�HP�HGGIMGISHJF�ONHPUF�bIYFI[�iNF�WQIPSENSPU�MW�PMJSRF�fL�JNF�bcPFI�ENHKK�PMJ�IFKSF]F�JNF�bcPFI�MW�HPL�RMPJIHRJQHK�MfKSUHJSMP�JM�GIM]SYF�IFkQSIFY�SPEQIHPRF[p�qqrs�tuvwxyz�{|�}~�y{�u�v{�tuvwxy�{|�}~�y{�u�v{�p�qqrsrq�iNF�bcPFI�HPY�OMPJIHRJMI�cHS]F�HKK�ISUNJE�HUHSPEJ�_̀a�FHRN�MJNFI�HPY�HPL�MW�JNFSI�EQfRMPJIHRJMIEV�EQfnEQfRMPJIHRJMIEV�HUFPJEV�HPY�FXGKMLFFEV�FHRN�MW�JNF�MJNFIg�OMPJIHRJMI�cHS]FE�HKK�ISUNJE�HUHSPEJ�_̀a�bcPFI�HPY�HPL�MW�SJE�HUFPJEV�HPY�FXGKMLFFEg�_ha�JNF�OMPEJIQRJSMP�THPHUFI�HPY�OMPEJIQRJSMP�THPHUFI�E�RMPEQKJHPJEg�_ma�JNF��IRNSJFRJ�HPY��IRNSJFRJ�E�RMPEQKJHPJEg�_�a�MJNFI�OMPJIHRJMIE�HPY�HPL�MW�JNFSI�EQfRMPJIHRJMIEV�EQfnEQfRMPJIHRJMIEV�HUFPJEV�HPY�FXGKMLFFEg�HPY�_�a�jFGHIHJF�OMPJIHRJMIEV�SW�HPLV�HPY�HPL�MW�JNFSI�EQfRMPJIHRJMIEV�EQfnEQfRMPJIHRJMIEV�HUFPJEV�HPY�FXGKMLFFEV�RMPEQKJHPJE�WMI�YHXHUFE�RHQEFY�fL�WSIFV�MI�MJNFI�RHQEFE�MW�KMEEV�JM�JNF�FZJFPJ�JNMEF�KMEEFE�HIF�RM]FIFY�fL�GIMGFIJL�SPEQIHPRF�IFkQSIFY�fL�JNF��UIFFXFPJ�MI�MJNFI�GIMGFIJL�SPEQIHPRF�HGGKSRHfKF�JM�JNF��IMlFRJV�FZRFGJ�EQRN�ISUNJE�HE�JNFL�NH]F�JM�GIMRFFYE�MW�EQRN�SPEQIHPRF[�iNF�bcPFI�MI�OMPJIHRJMIV�HE�HGGIMGISHJFV�ENHKK�IFkQSIF�ESXSKHI�cISJJFP�cHS]FIE�SP�WH]MI�MW�JNF�SPYS]SYQHKE�HPY�FPJSJSFE�SYFPJSWSFY�HfM]F�WIMX�JNF�OMPEJIQRJSMP�THPHUFIV�OMPEJIQRJSMP�THPHUFI�E�RMPEQKJHPJEV��IRNSJFRJV��IRNSJFRJ�E�RMPEQKJHPJEV�MJNFI�OMPJIHRJMIEV�jFGHIHJF�OMPJIHRJMIEV�EQfRMPJIHRJMIEV�HPY�EQfnEQfRMPJIHRJMIE[�iNF�GMKSRSFE�MW�SPEQIHPRF�GQIRNHEFY�HPY�XHSPJHSPFY�fL�FHRN�GFIEMP�MI�FPJSJL�HUIFFSPU�JM�cHS]F�RKHSXE�GQIEQHPJ�JM�JNSE�jFRJSMP�̀̀[m[̀�̀̀ [h[̀�ENHKK�PMJ�GIMNSfSJ�JNSE�cHS]FI�MW�EQfIMUHJSMP[�iNSE�cHS]FI�MW�EQfIMUHJSMP�ENHKK�fF�FWWFRJS]F�HE�JM�H�GFIEMP�MI�FPJSJL�_̀a�F]FP�JNMQUN�JNHJ�GFIEMP�MI�FPJSJL�cMQKY�MJNFIcSEF�NH]F�H�YQJL�MW�SPYFXPSWSRHJSMPV�RMPJIHRJQHK�MI�MJNFIcSEFV�_ha�F]FP�JNMQUN�JNHJ�GFIEMP�MI�FPJSJL�YSY�PMJ�GHL�JNF�SPEQIHPRF�GIFXSQX�YSIFRJKL�MI�SPYSIFRJKLV�MI�_ma�cNFJNFI�MI�PMJ�JNF�GFIEMP�MI�FPJSJL�NHY�HP�SPEQIHfKF�SPJFIFEJ�SP�JNF�YHXHUFY�GIMGFIJL[p�qqrsr��oW�YQISPU�JNF��IMlFRJ�RMPEJIQRJSMP�GFISMY�JNF�bcPFI�SPEQIFE�GIMGFIJSFEV�IFHK�MI�GFIEMPHK�MI�fMJNV�HJ�MI�HYlHRFPJ�JM�JNF�ESJF�fL�GIMGFIJL�SPEQIHPRF�QPYFI�GMKSRSFE�EFGHIHJF�WIMX�JNMEF�SPEQISPU�JNF��IMlFRJV�MI�SW�HWJFI�WSPHK�GHLXFPJ�GIMGFIJL�SPEQIHPRF�SE�JM�fF�GIM]SYFY�MP�JNF�RMXGKFJFY��IMlFRJ�JNIMQUN�H�GMKSRL�MI�GMKSRSFE�MJNFI�JNHP�JNMEF�SPEQISPU�JNF��IMlFRJ�YQISPU�JNF�RMPEJIQRJSMP�GFISMYV�JM�JNF�FZJFPJ�GFIXSEESfKF�fL�EQRN�GMKSRSFEV�JNF�bcPFI�cHS]FE�HKK�ISUNJE�SP�HRRMIYHPRF�cSJN�JNF�JFIXE�MW�jFRJSMP�̀̀[m[̀�WMI�YHXHUFE�RHQEFY�fL�WSIF�MI�MJNFI�RHQEFE�MW�KMEE�RM]FIFY�fL�JNSE�EFGHIHJF�GIMGFIJL�SPEQIHPRF[p�qqr���{zz�{|��zx���~zv�xzz����xyy~��v{���u����x�u��v���{���x�v{����z~yu��xiNF�bcPFIV�HJ�JNF�bcPFI�E�MGJSMPV�XHL�GQIRNHEF�HPY�XHSPJHSP�SPEQIHPRF�JNHJ�cSKK�GIMJFRJ�JNF�bcPFI�HUHSPEJ�KMEE�MW�QEF�MW�JNF�bcPFI�E�GIMGFIJLV�MI�JNF�SPHfSKSJL�JM�RMPYQRJ�PMIXHK�MGFIHJSMPEV�YQF�JM�WSIF�MI�MJNFI�RHQEFE�MW�KMEE[�iNF�bcPFI�cHS]FE�HKK�ISUNJE�MW�HRJSMP�HUHSPEJ�JNF�OMPJIHRJMIV��IRNSJFRJV�HPY�OMPEJIQRJSMP�THPHUFI�WMI�KMEE�MW�QEF�MW�JNF�bcPFI�E�GIMGFIJLV�YQF�JM�WSIF�MI�MJNFI�NH�HIYE�NMcF]FI�RHQEFY[�xy|{y�u��x��{���u����u��x����{��p�qqr�����~z��x���u���}x���x�x���{|���z~yx���{zzp�qqr�rq���KMEE�SPEQIFY�QPYFI�JNF�GIMGFIJL�SPEQIHPRF�IFkQSIFY�fL�JNF��UIFFXFPJ�ENHKK�fF�HYlQEJFY�fL�JNF�bcPFI�HE�WSYQRSHIL�HPY�XHYF�GHLHfKF�JM�JNF�bcPFI�HE�WSYQRSHIL�WMI�JNF�SPEQIFYEV�HE�JNFSI�SPJFIFEJE�XHL�HGGFHIV�EQflFRJ�JM�IFkQSIFXFPJE�MW�HPL�HGGKSRHfKF�XMIJUHUFF�RKHQEF�HPY�MW�jFRJSMP�̀̀[�[h[�iNF�bcPFI�ENHKK�GHL�JNF�OMPEJIQRJSMP�THPHUFIV��IRNSJFRJ�HPY�OMPJIHRJMI�JNFSI�lQEJ�ENHIFE�MW�SPEQIHPRF�GIMRFFYE�IFRFS]FY�fL�JNF�bcPFIV�HPY�fL�HGGIMGISHJF�HUIFFXFPJE�JNF�OMPEJIQRJSMP�THPHUFIV��IRNSJFRJ�HPY�OMPJIHRJMI�ENHKK�XHeF�GHLXFPJE�JM�JNFSI�RMPEQKJHPJE�HPY�jQfRMPJIHRJMIE�SP�ESXSKHI�XHPPFI[p�qqr�r���ISMI�JM�EFJJKFXFPJ�MW�HP�SPEQIFY�KMEEV�JNF�bcPFI�ENHKK�PMJSWL�JNF�OMPJIHRJMI�MW�JNF�JFIXE�MW�JNF�GIMGMEFY�EFJJKFXFPJ�HE�cFKK�HE�JNF�GIMGMEFY�HKKMRHJSMP�MW�JNF�SPEQIHPRF�GIMRFFYE[�iNF�OMPJIHRJMI�ENHKK�NH]F�̀��YHLE�WIMX�IFRFSGJ�MW�PMJSRF�JM�MflFRJ�JM�JNF�GIMGMEFY�EFJJKFXFPJ�MI�HKKMRHJSMP�MW�JNF�GIMRFFYE[�oW�JNF�OMPJIHRJMI�YMFE�PMJ�MflFRJV�JNF�bcPFI�ENHKK�EFJJKF�JNF�KMEE�HPY�JNF�OMPJIHRJMI�ENHKK�fF�fMQPY�fL�JNF�EFJJKFXFPJ�HPY�HKKMRHJSMP[�\GMP�IFRFSGJV�JNF�bcPFI�ENHKK�YFGMESJ�JNF�SPEQIHPRF�GIMRFFYE�SP�H�EFGHIHJF�HRRMQPJ�HPY�XHeF�JNF�HGGIMGISHJF�YSEJISfQJSMPE[�iNFIFHWJFIV�SW�PM�MJNFI�HUIFFXFPJ�SE�XHYF�MI�JNF�bcPFI�YMFE�PMJ�JFIXSPHJF�JNF�OMPJIHRJ�WMI�RMP]FPSFPRFV�JNF�bcPFI�HPY�OMPJIHRJMI�ENHKK�FZFRQJF�H�ONHPUF�bIYFI�WMI�IFRMPEJIQRJSMP�MW�JNF�YHXHUFY�MI�YFEJIMLFY�dMIe�SP�JNF�HXMQPJ�HKKMRHJFY�WMI�JNHJ�GQIGMEF[�oW�JNF�OMPJIHRJMI�JSXFKL�MflFRJE�JM�FSJNFI�JNF�JFIXE�MW�JNF�GIMGMEFY�EFJJKFXFPJ�MI�JNF�HKKMRHJSMP�MW�JNF�GIMRFFYEV�JNF�bcPFI�XHL�GIMRFFY�JM�EFJJKF�JNF�SPEQIFY�KMEEV�HPY�HPL�YSEGQJF�fFJcFFP�JNF�bcPFI�HPY�OMPJIHRJMI�HISESPU�
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EFG�EH�GIJ�KJGGLJMJNG�EO�PLLEQPGREN�EH�GIJ�SOEQJJTK�KIPLL�UJ�OJKELVJT�SFOKFPNG�GE�WOGRQLJ�XYZ�[JNTRN\�OJKELFGREN�EH�PN]�TRKSFGĴ�GIJ�_̀ NJO�MP]�RKKFJ�P�aENKGOFQGREN�aIPN\J�bROJQGRVJ�HEO�GIJ�OJQENKGOFQGREN�EH�GIJ�TPMP\JT�EO�TJKGOE]JT�cEOdZe�ffghgf��iIJ�aENGOPQGEO�MFKG�HFONRKI�G̀E�jkl�JmJQFGJT�nFOJG]�UENTK̂�JPQI�RN�GIJ�PMEFNG�JoFPL�GE�ENJ�IFNTOJT�jXppql�SJOQJNG�EH�GIJ�aENGOPQG�nFMZe��ffghgfgf�iIJ�[JOHEOMPNQJ�rENT�KIPLL�UJ�HFONRKIJT�PK�KJQFORG]�HEO�GIJ�HPRGIHFL�SJOHEOMPNQJ�U]�GIJ�aENGOPQGEO�EH�PLL�GJOMK�PNT�QENTRGRENK�EH�GIJ�aENGOPQG�bEQFMJNGKZe��ffghgfgs�iIJ�[P]MJNG�rENT�KIPLL�UJ�HFONRKIJT�PK�KJQFORG]�HEO�GIJ�QLPRMK�EH�LPUEOJOK�PNT�MPGJORPLK�KFSSLRJOKZe��ffghgfgt�rEGI�UENTK�KIPLL�UJ�MPTJ�EFG�GE�GIJ�_̀ NJÔ�SOJSPOJT�EN�P�METRHRJT�WuW�vEOM�WwXkxkpXp�PNT�KFUMRGGJT�U]�GIJ�aENGOPQGEO�GE�GIJ�_̀ NJO�̀RGIRN�GJN�jXpl�TP]K�EH�NEGRHRQPGREN�EH�QENGOPQG�P̀POT�̀RGI�PLL�KR\NPGFOJK�SOESJOL]�PQdNÈLJT\JT�U]�P�NEGPO]�PNT�RN�KGORQG�QEMSLRPNQJ�̀RGI�PSSLRQPULJ�yJ̀�zEOd�nGPGJ�LP̀Ze��ffghgfgtgf��{|}�~}��������}�������|�������������|}�������������������������������nFOJG]�IJOJU]�̀PRVJK�NEGRQJ�EH�PNT�QENKJNGK�GE�PN]�PTTRGREN̂�PLGJOPGREN̂�EMRKKREN̂�QIPN\Ĵ�JmGJNKREN�EH�GRMĴ�EO�EGIJO�METRHRQPGREN�EH�GIJ�aENKGOFQGREN�aENGOPQGZ��nFQI�PTTRGREN̂�PLGJOPGREN̂�EMRKKREN̂�QIPN\Ĵ�JmGJNKREN�EH�GRMĴ�EO�EGIJO�METRHRQPGREN�EH�GIJ�aENKGOFQGREN�aENGOPQĜ�EO�HEOUJPOPNQJ�EN�GIJ�SPOG�EH�JRGIJO�GIJ�_̀ NJO�EO�GIJ�aENGOPQGEO�GE�GIJ�EGIJÔ�KIPLL�NEG�OJLJPKJ�GIJ�nFOJG]�HOEM�RGK�EULR\PGRENK�IJOJFNTJOZ��nFOJG]�HFOGIJO�P\OJJK�GIPG�RG�RK�EULR\PGJT�FNTJO�GIRK�UENT�GE�PN]�KFQQJKKEÔ�\OPNGJĴ�EO�PKKR\NJJ�EH�GIJ�_̀ NJOZnFOJG]�P\OJJK�GIPG�RN�GIJ�JVJNG�EH�P�TJHPFLG�U]�GIJ�_̀ NJO�RN�GIJ�SJOHEOMPNQJ�EH�GIJ�_̀ NJO�K�EULR\PGRENK�GE�GIJ�aENGOPQGEO�FNTJO�GIJ�aENKGOFQGREN�aENGOPQĜ�GIJ�aENGOPQGEO�EO�nFOJG]�KIPLL�SOEVRTJ�̀ORGGJN�NEGRQJ�EH�TJHPFLG�GE�GIJ�_̀ NJO�PNT�GIJ�_̀ NJO�KIPLL�IPVJ�GIROG]�jwpl�TP]K�HOEM�OJQJRSG�EH�KFQI�NEGRQJ�̀RGIRN�̀IRQI�GE�QFOJ�KFQI�TJHPFLĜ�EO�KFQI�PTTRGRENPL�OJPKENPULJ�SJORET�EH�GRMJ�PK�MP]�UJ�OJoFROJT�RH�GIJ�NPGFOJ�EH�GIJ�TJHPFLG�RK�KFQI�GIPG�RG�QPN�G�UJ�QFOJT�̀RGIRN�GIROG]�jwpl�TP]KZyEG̀RGIKGPNTRN\�PN]GIRN\�GE�GIJ�QENGOPO]�QENGPRNJT�RN�GIJ�aENKGOFQGREN�aENGOPQG�UJG̀JJN�GIJ�aENGOPQGEO�PNT�GIJ�_̀ NJO�EO�IJOJRN̂�NE�MJJGRN\�PMEN\�_̀ NJÔ�aENGOPQGEÔ�PNT�nFOJG]̂�EO�PN]�QEMURNPGREN�GIJOJEĤ�RK�OJoFROJT�PK�P�SOJxQENTRGREN�GE�_̀ NJO�TJQLPORN\�aENGOPQGEO�RN�TJHPFLG�EO�SOREO�GE�_̀ NJO�GJOMRNPGRN\�GIJ�aENKGOFQGREN�aENGOPQG�̀RGI�aENGOPQGEOZ��WN]�KFQI�OJoFROJMJNGK�QENGPRNJT�IJOJRN�POJ�̀PRVJT�U]�GIJ�aENGOPQGEO�PNT�GIJ�nFOJG]�PNT�POJ�FNJNHEOQJPULJ�P\PRNKG�GIJ�_̀ NJOZ�iIRK�rENT�RNQLFTJK�SJOHEOMPNQJ�U]�GIJ�aENGOPQGEO�EH�PN]�QEOOJQGREN�PNT�EO�̀POOPNG]�EULR\PGRENK�QENGPRNJT�RN�GIJ�aENKGOFQGREN�aENGOPQĜ�RNQLFTRN\�KFQI�SJOHEOMPNQJ�PHGJO�GIJ�TPGJ�EH�nFUKGPNGRPL�EO�vRNPL�aEMSLJGRENZiIRK�rENT�RK�\RVJN�PK�P�KGPGFGEO]�UENT�EO�PK�OJoFROJT�U]�GIJ�aENKGOFQGREN�aENGOPQG�PNT�KJQGREN�Xw�PSSLRJK�̀RGIEFG�JmQJSGRENZe��ffghgfgtgs��{|}�~���}���������|�������������|}���������������������������������nFOJG]�IJOJU]�̀PRVJK�NEGRQJ�EH�PNT�QENKJNGK�GE�PN]�PTTRGREN̂�PLGJOPGREN̂�EMRKKREN̂�QIPN\Ĵ�JmGJNKREN�EH�GRMĴ�EO�EGIJO�METRHRQPGREN�EH�GIJ�aENKGOFQGREN�aENGOPQGZ��nFQI�PTTRGREN̂�PLGJOPGREN̂�EMRKKREN̂�QIPN\Ĵ�JmGJNKREN�EH�GRMĴ�EO�EGIJO�METRHRQPGREN�EH�GIJ�aENKGOFQGREN�aENGOPQĜ�EO�HEOUJPOPNQJ�EN�GIJ�SPOG�EH�JRGIJO�GIJ�_̀ NJO�EO�GIJ�aENGOPQGEO�GE�GIJ�EGIJÔ�KIPLL�NEG�OJLJPKJ�GIJ�nFOJG]�HOEM�RGK�EULR\PGRENK�IJOJFNTJOZ��nFOJG]�HFOGIJO�P\OJJK�GIPG�RG�RK�EULR\PGJT�FNTJO�GIRK�UENT�GE�PN]�KFQQJKKEÔ�\OPNGJĴ�EO�PKKR\NJJ�EH�GIJ�_̀ NJOZ
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EFGHIJ�KLGHHM�INKI�OP�INH�HQHPI�RS�K�THSKFUI�VJ�INH�WXPHG�OP�INH�YHGSRGZKP[H�RS�INH�WXPHG\M�RVUOLKIORPM�IR�INH�]RPIGK[IRG�FPTHG�INH�]RPMIGF[IORP�]RPIGK[Î�INH�]RPIGK[IRG�RG�EFGHIJ�MNKUU�YGRQOTH�XGOIIHP�PRIO[H�RS�THSKFUI�IR�INH�WXPHG�KPT�INH�WXPHG�MNKUU�NKQH�INOGIJ�_̀ab�TKJM�SGRZ�GH[HOYI�RS�MF[N�PRIO[H�XOINOP�XNO[N�IR�[FGH�MF[N�THSKFUÎ�RG�MF[N�KTTOIORPKU�GHKMRPKVUH�YHGORT�RS�IOZH�KM�ZKJ�VH�GHcFOGHT�OS�INH�PKIFGH�RS�INH�THSKFUI�OM�MF[N�INKI�OI�[KP\I�VH�[FGHT�XOINOP�INOGIJ�_̀ab�TKJMdeNOM�fRPT�OM�LOQHP�KM�K�MIKIFIRGJ�VRPT�RG�KM�GHcFOGHT�VJ�INH�]RPMIGF[IORP�]RPIGK[I�KPT�MH[IORP�gh�KYYUOHM�XOINRFI�Hi[HYIORPdj��kklmlklm�eNH�EFGHIJ�INHGHRP�ZFMI�VH�MF[N�EFGHIJ�[RZYKPJ�RG�[RZYKPOHM�KM�KGH�KFINRGOnHT�KPT�UO[HPMHT�IR�IGKPMK[I�VFMOPHMM�OP�INH�EIKIH�RS�oHX�pRGq�KPT��OP[UFTHT�RP�INH�rHYKGIZHPI�RS�INH�eGHKMFGJ\M�sOMIOPL�RS�tYYGRQHT�EFGHIOHM�XOIN�KP�FPTHGXGOIOPL�UOZOI�RS�KI�UHKMI�uv̂aaâaaa�RG�INH�KZRFPI�RS�INH�VRPT̂�XNO[NHQHG�OM�NOLNHGd��wK[N�VRPT�ZFMI�VH�YGRYHGUJ�MOLPHT�XOIN�K[qPRXUHTLZHPI�RS�INH�MOLPKIFGHMd��tIIRGPHJMxOPxSK[I�XNR�MOLP�VRPTM�ZFMI�SOUH�XOIN�HK[N�VRPT�K�[HGIOSOHT�[RYJ�RS�INHOG�YRXHG�RS�KIIRGPHJ�IR�MOLP�MKOT�VRPTMd��wQHGJ�VRPT�ZFMI�TOMYUKJ�INH�EFGHIJ\M�fRPT�oFZVHGd��j��kklmlkly�tUU�fRPTM�MNKUU�VH�ZKOPIKOPHT�OP�SFUU�SRG[H�SRG�K�YHGORT�RS�IXHPIJxSRFG�_vhb�ZRPINM�KSIHG�INH�TKIH�RS�INH�]RPIGK[IRG\M�K[[HYIKP[H�RS�SOPKU�YKJZHPI�KM�LFKGKPIHH�INKI�INH�]RPIGK[IRG�XOUU�ZKqH�LRRT�KPJ�SKFUIM�RG�THSH[IM�OP�INH�zRGq�KGOMOPL�SGRZ�OZYGRYHG�RG�THSH[IOQH�XRGqZKPMNOY�RG�ZKIHGOKUM�XNO[N�ZKJ�KYYHKG�TFGOPL�INH�YHGORTd��j��kklmlkl{�eNH�]RPIGK[IRG�MNKUU�qHHY�INH�MFGHIJ�OPSRGZHT�RS�INH�YGRLGHMM�RS�INH�zRGq̂�KPT̂�XNHGH�PH[HMMKGĴ�RVIKOP�INH�MFGHIJ\M�[RPMHPI�IR̂�RG�XKOQHG�RS|�_gb�PRIO[H�RS�[NKPLHM�OP�INH�zRGq}�_vb�GHcFHMI�SRG�GHTF[IORP�RG�GHUHKMH�RS�GHIHPIORP}�_̀b�GHcFHMI�SRG�SOPKU�YKJZHPI}�KPT�_hb�KPJ�RINHG�ZKIHGOKU�GHcFOGHT�VJ�INH�MFGHIJd��eNH�WXPHG�MNKUU�VH�PRIOSOHT�VJ�INH�]RPIGK[IRĜ�OP�XGOIOPL̂�RS�KUU�[RZZFPO[KIORPM�XOIN�INH�MFGHIJd��eNH�WXPHG�ZKĴ�OP�INH�RXPHG\M�MRUH�TOM[GHIORP̂�OPSRGZ�MFGHIJ�RS�INH�YGRLGHMM�RS�INH�zRGq�KPT�RVIKOP�[RPMHPIM�KM�PH[HMMKGJ�IR�YGRIH[I�INH�WXPHG\M�GOLNIM̂�OPIHGHMÎ�YGOQOUHLHM�KPT�VHPHSOIM�FPTHG�KPJ�VRPT�OMMFHT�OP�[RPPH[IORP�XOIN�INH�zRGqdj��kklml~��YRP�INH�GHcFHMI�RS�KPJ�YHGMRP�RG�HPIOIJ�KYYHKGOPL�IR�VH�K�YRIHPIOKU�VHPHSO[OKGJ�RS�VRPTM�[RQHGOPL�YKJZHPI�RS�RVUOLKIORPM�KGOMOPL�FPTHG�INH�]RPIGK[I�RG�YHGSRGZKP[H�FPTHG�INH�]RPIGK[I�rR[FZHPIM̂�INH�]RPIGK[IRG�MNKUU�YGRZYIUJ�SFGPOMN�K�[RYJ�RS�INH�VRPTM�KPT�NHGHVJ�KFINRGOnHM�INH�WXPHG�IR�SFGPOMN�K�[RYJ�RS�INH�VRPTMd������mj�k~l~l~lk��P�KTTOIORP�IR�INH�]RPIGK[IRG\M�RVUOLKIORPM�FPTHG�EH[IORP�̀d�̂�OŜ�XOINOP�RPH�JHKG�IXR�JHKGM�KSIHG�INH�TKIH�RS�EFVMIKPIOKU�]RZYUHIORP�RS�INH�zRGq�RG�THMOLPKIHT�YRGIORP�INHGHRŜ�RG�KSIHG�INH�TKIH�SRG�[RZZHP[HZHPI�RS�XKGGKPIOHM�HMIKVUOMNHT�FPTHG�EH[IORP��d�dĝ�RG�VJ�IHGZM�RS�KPJ�KYYUO[KVUH�MYH[OKU�XKGGKPIJ�GHcFOGHT�VJ�INH�]RPIGK[I�rR[FZHPIM̂�KPJ�RS�INH�zRGq�OM�SRFPT�IR�VH�PRI�OP�K[[RGTKP[H�XOIN�INH�GHcFOGHZHPIM�RS�INH�]RPIGK[I�rR[FZHPIM̂�INH�]RPIGK[IRG�MNKUU�[RGGH[I�OI�YGRZYIUJ�KSIHG�GH[HOYI�RS�XGOIIHP�PRIO[H�SGRZ�INH�WXPHG�IR�TR�MR̂�FPUHMM�INH�WXPHG�NKM�YGHQORFMUJ�LOQHP�INH�]RPIGK[IRG�K�XGOIIHP�K[[HYIKP[H�RS�MF[N�[RPTOIORPd�eNH�WXPHG�MNKUU�LOQH�MF[N�PRIO[H�YGRZYIUJ�KSIHG�TOM[RQHGJ�RS�INH�[RPTOIORPd�rFGOPL�INH�RPHxJHKG�YHGORT�SRG�[RGGH[IORP�RS�zRGq̂�OS�INH�WXPHG�SKOUM�IR�PRIOSJ�INH�]RPIGK[IRG�KPT�LOQH�INH�]RPIGK[IRG�KP�RYYRGIFPOIJ�IR�ZKqH�INH�[RGGH[IORP̂�INH�WXPHG�XKOQHM�INH�GOLNIM�IR�GHcFOGH�[RGGH[IORP�VJ�INH�]RPIGK[IRG�KPT�IR�ZKqH�K�[UKOZ�SRG�VGHK[N�RS�XKGGKPIJd��S�INH�]RPIGK[IRG�SKOUM�IR�[RGGH[I�PRP[RPSRGZOPL�zRGq�XOINOP�K�GHKMRPKVUH�IOZH�TFGOPL�INKI�YHGORT�KSIHG�GH[HOYI�RS�PRIO[H�SGRZ�INH�WXPHĜ�]RPMIGF[IORP��KPKLHG�RG�tG[NOIH[Î�INH�WXPHG�ZKJ�[RGGH[I�OI�OP�K[[RGTKP[H�XOIN�EH[IORP�vd�dj�k~l~l~l~�eNH�RPHxJHKG�IXRxJHKG�YHGORT�SRG�[RGGH[IORP�RS�zRGq�MNKUU�VH�HiIHPTHT�XOIN�GHMYH[I�IR�YRGIORPM�RS�zRGq�SOGMI�YHGSRGZHT�KSIHG�EFVMIKPIOKU�]RZYUHIORP�VJ�INH�YHGORT�RS�IOZH�VHIXHHP�EFVMIKPIOKU�]RZYUHIORP�KPT�INH�K[IFKU�[RZYUHIORP�RS�INKI�YRGIORP�RS�INH�zRGqdj�k~l~l~l��eNH�RPHxJHKG�IXRxJHKG�YHGORT�SRG�[RGGH[IORP�RS�zRGq�MNKUU�PRI�VH�HiIHPTHT�VJ�[RGGH[IOQH�zRGq�YHGSRGZHT�VJ�INH�]RPIGK[IRG�YFGMFKPI�IR�INOM�EH[IORP�gvdvd������y



����������	���
�����������������������
������������������������������� �����!�����!�	�������������������������"����#$���������	�������������������������!%�#������	�������������������������!%�#���!%���������&���!�	���#���������	���
��������%�	�����	���	�'�����$���������	���������������������������$�������������(	�����������	����)��)���*$�����+,��,���+�������-�����.�����+�+��+/�(������0�����������,�1,���2!���������������	��!��������������������3�������������!�	����	�������4����������	�����	����(�����������������	���
��������5�$��������6��"�����$�������������������"���	�����!��3�	����������7	�	�����	��������89:;�<=>:9?� @��A����AA2B CC

D�EFGFGH�IJKLMNO�PJNKQMNRS�MN�KLMT�URPKMJN�VWXW�TLQYY�ZR�PJNTK[\RS�KJ�RTKQZYMTL�Q�]R[MJS�Ĵ�YM_MKQKMJN�̀MKL�[RT]RPK�KJ�JKLR[�JZYMOQKMJNT�KLR�aJNK[QPKJ[�LQT�\NSR[�KLR�aJNK[QPK�bJP\_RNKTX�cTKQZYMTL_RNK�Ĵ�KLR�JNRdeRQ[�K̀JdeRQ[�]R[MJS�̂J[�PJ[[RPKMJN�Ĵ�fJ[g�QT�SRTP[MZRS�MN�URPKMJN�VWXWXW�[RYQKRT�JNYe�KJ�KLR�T]RPM̂MP�JZYMOQKMJN�Ĵ�KLR�aJNK[QPKJ[�KJ�PJ[[RPK�KLR�fJ[gh�QNS�LQT�NJ�[RYQKMJNTLM]�KJ�KLR�KM_R�̀MKLMN�̀LMPL�KLR�JZYMOQKMJN�KJ�PJ_]Ye�̀MKL�KLR�aJNK[QPK�bJP\_RNKT�_Qe�ZR�TJ\OLK�KJ�ZR�RN̂J[PRSh�NJ[�KJ�KLR�KM_R�̀MKLMN�̀LMPL�][JPRRSMNOT�_Qe�ZR�PJ__RNPRS�KJ�RTKQZYMTL�KLR�aJNK[QPKJ[iT�YMQZMYMKe�̀MKL�[RT]RPK�KJ�KLR�aJNK[QPKJ[iT�JZYMOQKMJNT�JKLR[�KLQN�T]RPM̂MPQYYe�KJ�PJ[[RPK�KLR�fJ[gXjk̂�KLR�l̀ NR[�][R̂R[T�KJ�QPPR]K�fJ[g�KLQK�MT�NJK�MN�QPPJ[SQNPR�̀MKL�KLR�[Rm\M[R_RNKT�Ĵ�KLR�aJNK[QPK�bJP\_RNKTh�KLR�l̀ NR[�_Qe�SJ�TJ�MNTKRQS�Ĵ�[Rm\M[MNO�MKT�[R_JnQY�QNS�PJ[[RPKMJNh�MN�̀LMPL�PQTR�KLR�aJNK[QPK�U\_�̀MYY�ZR�[RS\PRS�QT�Q]][J][MQKR�QNS�Rm\MKQZYRX�U\PL�QSo\TK_RNK�TLQYY�ZR�R̂̂RPKRS�Q̂̂RPKRS�̀LRKLR[�J[�NJK�̂MNQY�]Qe_RNK�LQT�ZRRN�_QSRXjpLR�aJNK[QPK�TLQYY�ZR�OJnR[NRS�Ze�KLR�YQ̀�Ĵ�KLR�]YQPR�̀LR[R�KLR�q[JoRPK�MT�YJPQKRS�RrPY\SMNO�KLQK�o\[MTSMPKMJNiT�PLJMPR�Ĵ�YQ̀�[\YRTX�k̂�KLR�]Q[KMRT�LQnR�TRYRPKRS�Q[ZMK[QKMJN�QT�KLR�_RKLJS�Ĵ�ZMNSMNO�SMT]\KR�[RTJY\KMJNh�KLR�sRSR[QY�t[ZMK[QKMJN�tPK�TLQYY�OJnR[N�URPKMJN�VuXvXMTXwxyz�{|D�E{G|�}~����~�~���������~��pLR�l̀ NR[�QNS�aJNK[QPKJ[�TLQYY�PJ__RNPR�QYY�PYQM_T�QNS�PQ\TRT�Ĵ�QPKMJNh�̀LRKLR[�MN�PJNK[QPKh�KJ[Kh�Z[RQPL�Ĵ�Q̀[[QNKe�J[�JKLR[̀MTRh�QOQMNTK�KLR�JKLR[�Q[MTMNO�J\K�Ĵ�J[�[RYQKRS�KJ�KLR�aJNK[QPK�MN�QPPJ[SQNPR�̀MKL�KLR�[Rm\M[R_RNKT�Ĵ�KLR�̂MNQY�SMT]\KR�[RTJY\KMJN�_RKLJS�TRYRPKRS�MN�KLR�tO[RR_RNK�̀MKLMN�KLR�KM_R�]R[MJS�T]RPM̂MRS�Ze�Q]]YMPQZYR�YQ̀h�Z\K�MN�QNe�PQTRh�NJK�_J[R�KLQN�V��eRQ[T�Q̂KR[�KLR�SQKR�Ĵ�U\ZTKQNKMQY�aJ_]YRKMJN�Ĵ�KLR�fJ[gX�pLR�l̀ NR[�QNS�aJNK[QPKJ[�Q̀MnR�QYY�PYQM_T�QNS�PQ\TRT�Ĵ�QPKMJN�NJK�PJ__RNPRS�MN�QPPJ[SQNPR�̀MKL�KLMT�URPKMJN�V�X�XD�E{G��z�������������~��D�E{G�GEpLR�aJNK[QPKJ[�TLQYY�_QMNKQMN�]JYMPMRT�Ĵ�R_]YJe_RNK�QT�̂JYYJ̀T�GE� pLR�aJNK[QPKJ[�QNS�KLR�aJNK[QPKJ[iT�T\ZPJNK[QPKJ[T�TLQYY�NJK�SMTP[M_MNQKR�QOQMNTK�QNe�R_]YJeRR�J[�Q]]YMPQNK�̂J[�R_]YJe_RNK�ZRPQ\TR�Ĵ�[QPRh�[RYMOMJNh�PJYJ[h�TRrh�J[�NQKMJNQY�J[MOMNX�pLR�aJNK[QPKJ[�TLQYY�KQgR�Q̂̂M[_QKMnR�QPKMJN�KJ�RNT\[R�KLQK�Q]]YMPQNKT�Q[R�R_]YJeRSh�QNS�KLQK�R_]YJeRRT�Q[R�K[RQKRS�S\[MNO�R_]YJe_RNK�̀MKLJ\K�[ROQ[S�KJ�KLRM[�[QPRh�[RYMOMJNh�PJYJ[h�TRrh�J[�NQK\[QY�J[MOMNX�U\PL�QPKMJN�TLQYY�MNPY\SRh�Z\K�NJK�ZR�YM_MKRS�KJh�KLR�̂JYYJ̀MNO��R_]YJe_RNKh�\]O[QSMNOh�SR_JKMJN�J[�K[QNT̂R[��[RP[\MK_RNK�J[�[RP[\MK_RNK�QSnR[KMTMNO��YQeĴ̂�J[�KR[_MNQKMJN��[QKRT�Ĵ�]Qe�J[�JKLR[�̂J[_T�Ĵ�PJ_]RNTQKMJN��QNS�TRYRPKMJN�̂J[�K[QMNMNOh�MNPY\SMNO�Q]][RNKMPRTLM]X�pLR�aJNK[QPKJ[�QO[RRT�KJ�]JTK�MN�PJNT]MP\J\T�]YQPRTh�QnQMYQZYR�KJ�R_]YJeRRT�QNS�Q]]YMPQNKT�̂J[�R_]YJe_RNKh�NJKMPR�TRKKMNO�̂J[KL�KLR�]JYMPMRT�Ĵ�NJNdSMTP[M_MNQKMJNXGF� pLR�aJNK[QPKJ[�QNS�KLR�aJNK[QPKJ[iT�T\ZPJNK[QPKJ[T�TLQYYh�MN�QYY�TJYMPMKQKMJNT�J[�QSnR[KMTR_RNK�̂J[�R_]YJeRRT�]YQPRS�Ze�KLR_�J[�JN�KLRM[�ZRLQŶh�TKQKR�KLQK�QYY�m\QYM̂MRS�Q]]YMPQNKT�̀MYY�[RPRMnR�PJNTMSR[QKMJN�̂J[�R_]YJe_RNK�̀MKLJ\K�[ROQ[S�KJ�[QPRh�[RYMOMJNh�PJYJ[h�TRr�J[�NQKMJNQY�J[MOMNXD�E{G������������D�E{G�GE�pLR�aJNK[QPKJ[�TLQYY�PJ_]Ye�̀MKL�q[RnQMYMNO�fQOR��QKRT�MTT\RS�QNS�]R[MJSMPQYYe�\]SQKRSh�Ze�KLR�IR̀��J[g�UKQKR�bR]Q[K_RNK�Ĵ��QZJ[h�̂J[�KLR�YJPQKMJN�QNS�S\[QKMJN�Ĵ�KLR�q[JoRPKXwxyz�{�D�E�GEGE�pLR�aJNK[QPKJ[�_Qe�KR[_MNQKR�KLR�aJNK[QPK�M̂�KLR�fJ[g�MT�TKJ]]RS�̂J[�Q�]R[MJS�Ĵ����PJNTRP\KMnR�SQeT�KL[J\OL�NJ�QPK�J[�̂Q\YK�Ĵ�KLR�aJNK[QPKJ[h�Q�U\ZPJNK[QPKJ[h�Q�U\ZdT\ZPJNK[QPKJ[h�KLRM[�QORNKT�J[�R_]YJeRRTh�J[�QNe�JKLR[�]R[TJNT�J[�RNKMKMRT�]R[̂J[_MNO�]J[KMJNT�Ĵ�KLR�fJ[gh�\NSR[�SM[RPK�J[�MNSM[RPK�PJNK[QPK�̀MKL�KLR�aJNK[QPKJ[h�̂J[�QNe�Ĵ�KLR�ĴYYJ̀MNO�[RQTJNT�jD�E�GEGF�pLR�aJNK[QPKJ[�_Qe�KR[_MNQKR�KLR�aJNK[QPK�M̂h�KL[J\OL�NJ�QPK�J[�̂Q\YK�Ĵ�KLR�aJNK[QPKJ[h�Q�U\ZPJNK[QPKJ[h�Q�U\ZdT\ZPJNK[QPKJ[h�KLRM[�QORNKT�J[�R_]YJeRRTh�J[�QNe�JKLR[�]R[TJNT�J[�RNKMKMRT�]R[̂J[_MNO�]J[KMJNT�Ĵ�KLR�fJ[gh�\NSR[�
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EFGHIJ�KG�FLEFGHIJ�IKLJGMIJ�NFJO�JOH�PKLJGMIJKGQ�GHRHMJHE�STSRHLSFKLSQ�EHUMVSQ�KG�FLJHGGTRJFKLS�KW�JOH�HLJFGH�XKGY�ZV�JOH�[NLHG�MS�EHSIGFZHE�FL�\HIJFKL�]̂_̀Q�IKLSJFJTJH�FL�JOH�MaaGHaMJH�bKGH�JOML�]cc�RHGIHLJ�KW�JOH�JKJMU�LTbZHG�KW�EMVS�SIOHETUHE�WKG�IKbRUHJFKLQ�KG�]dc�EMVS�FL�MLV�̀efgEMV�RHGFKEQ�NOFIOHhHG�FS�UHSS_ij�klmnmn�XOHL�MLV�KW�JOH�GHMSKLS�EHSIGFZHE�FL�\HIJFKL�]̂_d_]�HoFSJQ�MWJHG�IKLSTUJMJFKL�NFJO�JOH�PKLSJGTIJFKL�pMLMaHGQ�MLE�TRKL�IHGJFWFIMJFKL�ZV�JOH�qGIOFJHIJ�JOMJ�STWWFIFHLJ�IMTSH�HoFSJS�JK�rTSJFWV�STIO�MIJFKLQ�JOH�[NLHG�bMVQ�NFJOKTJ�RGHrTEFIH�JK�MLV�KJOHG�GFaOJS�KG�GHbHEFHS�KW�JOH�[NLHG�MLE�MWJHG�aFhFLa�JOH�PKLJGMIJKG�MLE�JOH�PKLJGMIJKGsS�STGHJVQ�FW�MLVQ�SHhHL�EMVSs�NGFJJHL�LKJFIHQ�JHGbFLMJH�HbRUKVbHLJ�KW�JOH�PKLJGMIJKG�MLE�bMVQ�STZrHIJ�JK�MLV�RGFKG�GFaOJS�KW�JOH�STGHJVtuvwx�yzj�klmlmn�{RKL�GHIHFRJ�KW�NGFJJHL�LKJFIH�WGKb�JOH�[NLHG�KW�STIO�JHGbFLMJFKL�WKG�JOH�[NLHGsS�IKLhHLFHLIHQ�JOH�PKLJGMIJKG�SOMUUij�klmlmy��|L�IMSH�KW�STIO�JHGbFLMJFKL�WKG�JOH�[NLHGsS�IKLhHLFHLIHQ�JOH�[NLHG�SOMUU�RMV�JOH�PKLJGMIJKG�WKG�XKGY�RGKRHGUV�HoHITJHE}�IKSJS�FLITGGHE�ZV�GHMSKL�KW�JOH�JHGbFLMJFKLQ�FLIUTEFLa�IKSJS�MJJGFZTJMZUH�JK�JHGbFLMJFKL�KW�\TZIKLJGMIJS}�MLE�JOH�JHGbFLMJFKL�WHHQ�FW�MLVQ�SHJ�WKGJO�FL�JOH�qaGHHbHLJ_PKLJGMIJKG�SOMUU�ZH�HLJFJUHE�JKQ�MLE�JOH�[NLHG�SOMUU�GHFbZTGSH�JOH�PKLJGMIJKG�WKGQ�ML�H~TFJMZUH�RGK�GMJM�RKGJFKL�KW�JOH�PKLJGMIJKGsS�WHH�ZMSHE�KL�JOH�RKGJFKL�KW�JOH�XKGY�RGKRHGUV�IKbRUHJHE�ZHWKGH�JOH�HWWHIJFhH�EMJH�KW�JHGbFLMJFKL_�PKLJGMIJKGsS�RMVbHLJ�WKG�MUU�STIO�XKGY�SOMUU�ZH�IKLJFLaHLJ�KL�FJS�RHGWKGbMLIH�KW�STIO�XKGY�FL�MIIKGEMLIH�NFJO�JOH�PKLJGMIJ��KITbHLJS�MS�IHGJFWFHE�ZV�JOH�qGIOFJHIJ�MLE�PKLSJGTIJFKL�pMLMaHG�MLE�JOH�EHUFhHGV�MUU�GH~TFGHE�STZbFJJMUS�GHUMJHE�JK�JOH�IKbRUHJHE�XKGY_�PKLJGMIJKG�SOMUU�ZH�HLJFJUHE�JK�LK�KJOHG�RMVbHLJ�MLE�NMFhHS�MLV�IUMFb�WKG�EMbMaHS_uvwx�y�j�k�mkmymn�PUMFbS�ZV�HFJOHG�JOH�[NLHG�KG�PKLJGMIJKGQ�NOHGH�JOH�IKLEFJFKL�aFhFLa�GFSH�JK�JOH�PUMFb�FS�WFGSJ�EFSIKhHGHE�MWJHG�HoRFGMJFKL�KW�JOH�RHGFKE�WKG�IKGGHIJFKL�KW�JOH�XKGY�SHJ�WKGJO�FL�\HIJFKL�]d_d_dQ�SOMUU�ZH�FLFJFMJHE�ZV�LKJFIH�JK�JOH�KJOHG�RMGJV_�|L�STIO�HhHLJQ�LK�EHIFSFKL�ZV�JOH�|LFJFMU��HIFSFKL�pMYHG�FS�GH~TFGHE_j�k�mkmymn�XGFJJHL�LKJFIH�SOMUU�IKLJMFL�M�OHMEFLa�SJMJFLa���KJFIH�KW�PUMFb��JK�IUHMGUV�FEHLJFWV�FJ�MS�STIO_�\TIO�LKJFIH�SOMUU�SHJ�WKGJO�FL�EHJMFU�JOH�IFGITbSJMLIHS�JOMJ�WKGb�JOH�ZMSFS�WKG�JOH�PUMFb�MLE�SOMUU�FLIUTEH�JOH�WKUUKNFLatmk� PUHMG�SJMJHbHLJ�KW�IUMFb�bMJJHGQ�FLIUTEFLa�ZMIYaGKTLE�MLE�IOGKLKUKaV_mn� �KITbHLJMJFKL�FL�STRRKGJ�KW�IUMFb�bMJJHG_my� �KITbHLJMJFKL�FL�STRRKGJ�KW�IUMFbHE�EMbMaHS_ml� PHGJFWFIMJFKL�ZV�GHSRKLSFZUH�KWWFIHG�KW�IUMFbMLJ_j�k�mkmymy�PUMFbS�ZV�HFJOHG�JOH�[NLHG�KG�PKLJGMIJKGQ�NOHGH�JOH�IKLEFJFKL�aFhFLa�GFSH�JK�JOH�PUMFb�FS�WFGSJ�EFSIKhHGHE�MWJHG�HoRFGMJFKL�KW�JOH�RHGFKE�WKG�IKGGHIJFKL�KW�JOH�XKGY�SHJ�WKGJO�FL�\HIJFKL�]d_d_dQ�SOMUU�ZH�FLFJFMJHE�ZV�LKJFIH�JK�JOH�KJOHG�RMGJV_�|L�STIO�HhHLJQ�LK�EHIFSFKL�ZV�JOH�|LFJFMU��HIFSFKL�pMYHG�FS�GH~TFGHE_j�k�mkmlmk��HLEFLa�WFLMU�GHSKUTJFKL�KW�M�PUMFbQ�HoIHRJ�MS�KJOHGNFSH�MaGHHE�FL�NGFJFLa�KG�MS�RGKhFEHE�FL�\HIJFKL��_��MLE�qGJFIUH�]̂Q�JOH�PKLJGMIJKG�SOMUU�RGKIHHE�EFUFaHLJUV�NFJO�RHGWKGbMLIH�KW�JOH�PKLJGMIJ�MLE�JOH�[NLHG�SOMUU�IKLJFLTH�JK�bMYH�RMVbHLJS�FL�MIIKGEMLIH�NFJO�JOH�PKLJGMIJ��KITbHLJS_��OH�qGIOFJHIJ�NFUU�RGHRMGH�POMLaH�[GEHGS�MLE�FSSTH�PHGJFWFIMJHS�WKG��MVbHLJ�FL�MIIKGEMLIH�NFJO�JOH�EHIFSFKLS�KW�JOH�|LFJFMU��HIFSFKL�pMYHG_ij�k�mkm�������������v��������������m�|W�JOH�PKLJGMIJKG�NFSOHS�JK�bMYH�M�PUMFb�WKG�ML�FLIGHMSH�FL�JOH�PKLJGMIJ�\TbQ�NGFJJHL�LKJFIH�MS�RGKhFEHE�FL�\HIJFKL�]f_]_̀�SOMUU�ZH�aFhHL�ZHWKGH�RGKIHHEFLa�JK�HoHITJH�JOH�RKGJFKL�KW�JOH�XKGY�JOMJ�FS�JOH�STZrHIJ�KW�JOH�PUMFb_��GFKG�LKJFIH�FS�LKJ�GH~TFGHE�WKG�PUMFbS�GHUMJFLa�JK�ML�HbHGaHLIV�HLEMLaHGFLa�UFWH�KG�RGKRHGJV�MGFSFLa�TLEHG�\HIJFKL�]c_̂_
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EF�GHIGIJIK�LMNOPQ�RST�OUVTWNQW�OU�XYW�LSUXTNVX�ZOPW�QYNMM�QWX�RSTXY�OU�[WXNOM�XYW�VOTV\PQXNUVWQ�XYNX�RSTP�XYW�]NQOQ�RST�XYW�LMNOP̂�XYW�[NXW�\_SU�̀YOVY�WNVY�VN\QW�SR�[WMNa�]WbNU�XS�NRRWVX�XYW�_TSbTWQQ�SR�XYW�cSTd̂�XYW�[NXW�\_SU�̀YOVY�WNVY�VN\QW�SR�[WMNa�VWNQW[�XS�NRRWVX�XYW�_TSbTWQQ�SR�XYW�cSTd�NU[�XYW�U\P]WT�SR�[NaQe�OUVTWNQW�OU�XYW�LSUXTNVX�ZOPW�VMNOPW[�NQ�N�VSUQWf\WUVW�SR�WNVY�Q\VY�VN\QW�SR�[WMNag�ZYW�LSUXTNVXST�QYNMM�_TShO[W�Q\VY�Q\__STXOUb�[SV\PWUXNXOSU�NQ�XYW�ì UWT�PNa�TWf\OTW�OUVM\[OUb̂�̀YWTW�N__TS_TONXŴ�N�TWhOQW[�VSUQXT\VXOSU�QVYW[\MW�OU[OVNXOUb�NMM�XYW�NVXOhOXOWQ�NRRWVXW[�]a�XYW�VOTV\PQXNUVWQ�RSTPOUb�XYW�]NQOQ�SR�XYW�LMNOPgF�GHIGIJIj�ZYW�LSUXTNVXST�QYNMM�USX�]W�WUXOXMW[�XS�N�QW_NTNXW�OUVTWNQW�OU�XYW�LSUXTNVX�ZOPW�RST�WNVY�SUW�SR�XYW�U\P]WT�SR�VN\QWQ�SR�[WMNa�̀YOVY�PNa�YNhW�VSUV\TTWUX�ST�OUXWTTWMNXW[�WRRWVXQ�SU�XYW�_TSbTWQQ�SR�XYW�cSTd̂�ST�RST�VSUV\TTWUX�[WMNaQ�[\W�XS�XYW�RN\MX�SR�XYW�LSUXTNVXSTgklmn�joZYOQ�P\X\NM�̀NOhWT�OQ�N__MOVN]MŴ�̀OXYS\X�MOPOXNXOSÛ�XS�NMM�VSUQWf\WUXONM�[NPNbWQ�[\W�XS�WOXYWT�_NTXaeQ�XWTPOUNXOSU�OU�NVVST[NUVW�̀OXY�pTXOVMW�qrg�sSXYOUb�VSUXNOUW[�OU�XYOQ�tWVXOSU�qugqgv�QYNMM�]W�[WWPW[�XS�_TWVM\[W�NQQWQQPWUX�SR�MOf\O[NXW[�[NPNbWQ̂�̀YWU�N__MOVN]MŴ�OU�NVVST[NUVW�̀OXY�XYW�TWf\OTWPWUXQ�SR�XYW�LSUXTNVX�wSV\PWUXQgEF�GHIxIG�LMNOPQ̂�WyVM\[OUb�XYSQW�̀YWTW�XYW�VSU[OXOSU�bOhOUb�TOQW�XS�XYW�LMNOP�OQ�ROTQX�[OQVShWTW[�NRXWT�Wy_OTNXOSU�SR�XYW�_WTOS[�RST�VSTTWVXOSU�SR�XYW�cSTd�QWX�RSTXY�OU�tWVXOSU�qzgzgz�ST�NTOQOUb�\U[WT�tWVXOSUQ�q{g|̂�q{gr̂�NU[�qqgû�QYNMM�]W�TWRWTTW[�XS�XYW�}UOXONM�wWVOQOSU�~NdWT�RST�OUOXONM�[WVOQOSUg�ZYW�pTVYOXWVX�̀OMM�QWThW�NQ�XYW�}UOXONM�wWVOQOSU�~NdWT̂�\UMWQQ�SXYWT̀OQW�OU[OVNXW[�OU�XYW�pbTWWPWUXg��yVW_X�RST�XYSQW�LMNOPQ�WyVM\[W[�]a�XYOQ�tWVXOSU�qugzgq̂�NU�OUOXONM�[WVOQOSU�QYNMM�]W�TWf\OTW[�NQ�N�VSU[OXOSU�_TWVW[WUX�XS�PW[ONXOSU�SR�NUa�LMNOPg�LMNOP�NTOQOUb�_TOST�XS�XYW�[NXW�SR�ROUNM�_NaPWUX�OQ�[\Wg�}R�NU�OUOXONM�[WVOQOSU�YNQ�USX�]WWU�TWU[WTW[�̀OXYOU�|{�[NaQ�NRXWT�XYW�LMNOP�YNQ�]WWU�TWRWTTW[�XS�XYW�}UOXONM�wWVOQOSU�~NdWT̂�XYW�_NTXa�NQQWTXOUb�XYW�LMNOP�PNa�[WPNU[�PW[ONXOSU�NU[�]OU[OUb�[OQ_\XW�TWQSM\XOSU�̀OXYS\X�N�[WVOQOSU�YNhOUb�]WWU�TWU[WTW[g��UMWQQ�XYW�}UOXONM�wWVOQOSU�~NdWT�NU[�NMM�NRRWVXW[�_NTXOWQ�NbTWŴ�XYW�}UOXONM�wWVOQOSU�~NdWT�̀OMM�USX�[WVO[W�[OQ_\XWQ�]WX̀WWU�XYW�LSUXTNVXST�NU[�_WTQSUQ�ST�WUXOXOWQ�SXYWT�XYNU�XYW�ì UWTgEF�GHIxIH�ZYW�}UOXONM�wWVOQOSU�~NdWT�̀OMM�TWU[WT�NU�OUOXONM�[WVOQOSU�N__TShOUb�ST�TW�WVXOUb�XYW�LMNOP̂�LMNOP�ST�OU[OVNXOUb�XYNX�XYW�}UOXONM�wWVOQOSU�~NdWT�OQ�\UN]MW�XS�TWQSMhW�XYW�LMNOPg�ZYOQ�OUOXONM�[WVOQOSU�QYNMM��q��]W�OU�̀TOXOUb���z��QXNXW�XYW�TWNQSUQ�XYWTWRST��NU[��|��USXORa�XYW�_NTXOWQ̂�XYW�LSUQXT\VXOSU�~NUNbWT̂�NU[�XYW�pTVYOXWVX̂�OR�XYW�pTVYOXWVX�OQ�USX�QWThOUb�NQ�XYW�}UOXONM�wWVOQOSU�~NdWT̂�SR�NUa�VYNUbW�OU�XYW�LSUXTNVX�t\P�ST�LSUXTNVX�ZOPW�ST�]SXYg�ZYW�OUOXONM�[WVOQOSU�QYNMM�]W�ROUNM�NU[�]OU[OUb�SU�XYW�_NTXOWQ�]\X�Q\]�WVX�XS�PW[ONXOSU�NU[̂�OR�XYW�_NTXOWQ�RNOM�XS�TWQSMhW�XYWOT�[OQ_\XW�XYTS\bY�PW[ONXOSÛ�XS�]OU[OUb�[OQ_\XW�TWQSM\XOSUgklmn�jGF�GHIKIx�ZYW�_NTXOWQ�QYNMM�WU[WNhST�XS�TWQSMhW�XYWOT�LMNOPQ�]a�PW[ONXOSU�̀YOVŶ�\UMWQQ�XYW�_NTXOWQ�P\X\NMMa�NbTWW�SXYWT̀OQŴ�QYNMM�]W�N[POUOQXWTW[�]a�XYW�pPWTOVNU�pT]OXTNXOSU�pQQSVONXOSU�OU�NVVST[NUVW�̀OXY�OXQ�LSUQXT\VXOSU�}U[\QXTa�~W[ONXOSU��TSVW[\TWQ�OU�WRRWVX�SU�XYW�[NXW�SR�XYW�pbTWWPWUXg�p�TWf\WQX�RST�PW[ONXOSU�QYNMM�]W�PN[W�OU�̀TOXOUb̂�[WMOhWTW[�XS�XYW�SXYWT�_NTXa�XS�XYW�LSUXTNVX̂�NU[�ROMW[�̀OXY�XYW�_WTQSU�ST�WUXOXa�N[POUOQXWTOUb�XYW�PW[ONXOSUg�ZYW�TWf\WQX�PNa�]W�PN[W�VSUV\TTWUXMa�̀OXY�XYW�ROMOUb�SR�]OU[OUb�[OQ_\XW�TWQSM\XOSU�_TSVWW[OUbQ�]\X̂�OU�Q\VY�WhWUX̂�PW[ONXOSU�QYNMM�_TSVWW[�OU�N[hNUVW�SR�]OU[OUb�[OQ_\XW�TWQSM\XOSU�_TSVWW[OUbQ̂�̀YOVY�QYNMM�]W�QXNaW[�_WU[OUb�PW[ONXOSU�RST�N�_WTOS[�SR��{�[NaQ�RTSP�XYW�[NXW�SR�ROMOUb̂�\UMWQQ�QXNaW[�RST�N�MSUbWT�_WTOS[�]a�NbTWWPWUX�SR�XYW�_NTXOWQ�ST�VS\TX�ST[WTg�}R�NU�NT]OXTNXOSU�OQ�QXNaW[�_\TQ\NUX�XS�XYOQ�tWVXOSU�qug|gẑ�XYW�_NTXOWQ�PNa�USUWXYWMWQQ�_TSVWW[�XS�XYW�QWMWVXOSU�SR�XYW�NT]OXTNXST�Q��NU[�NbTWW�\_SU�N�QVYW[\MW�RST�MNXWT�_TSVWW[OUbQgEF�GHIj��pT]OXTNXOSU����������}R�RST�NUa�TWNQSU�XYW�LMNOP�ST�[OQ_\XW�OQ�USX�TWQSMhW[�]a�XYW�PW[ONXOSU�ST�XYW�_NTXOWQ�RNOM�XS�NbTWW�SU�PW[ONXOSU�NQ�N�[OQ_\XW�TWQSM\XOSU�_TSVWQQ̂�XYWU�XYW�LMNOP�ST�[OQ_\XW�QYNMM�]W�TWQSMhW[�OU�sẀ��STd�tXNXW�t\_TWPW�LS\TX�OU�XYW�LS\UXa�ỲWTW�XYW��TS�WVX�OQ�MSVNXW[g�ZYW�ì UWT�QYNMM�]W�WUXOXMW[�XS�TWVShWT��OXQ�TWNQSUN]MW�NXXSTUWaQe�RWWQ�NU[�VSQXQ�OR�OX�
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EFGHIJKL�JM�NOG�KJNJPINJQMR��SOG�TUMGF�IMV�NOG�WQMNFIXNQF�XQMLGMN�NQ�GYXKZLJHG�[ZFJLVJXNJQM�Q\�NOG�]GU�̂QF_�̀NING�Z̀EFGaG�WQZFN�UJNO�[ZFJLVJXNJQM�QHGF�NOG�WQZMNb�JM�UOJXO�NOG�cFQ[GXN�JL�KQXINGV�IMV�UIJHG�IMb�IMV�IKK�Qd[GXNJQML�NQ�NOG�[ZFJLVJXNJQM�Q\�LZXO�XQZFNRe�fghihf�j\�NOG�EIFNJGL�OIHG�LGKGXNGV�IFdJNFINJQM�IL�NOG�aGNOQV�\QF�dJMVJMP�VJLEZNG�FGLQKZNJQM�JM�NOG�kPFGGaGMNl�IMb�WKIJa�LZd[GXN�NQl�dZN�MQN�FGLQKHGV�dbl�aGVJINJQM�LOIKK�dG�LZd[GXN�NQ�IFdJNFINJQM�UOJXOl�ZMKGLL�NOG�EIFNJGL�aZNZIKKb�IPFGG�QNOGFUJLGl�LOIKK�dG�IVaJMJLNGFGV�db�NOG�kaGFJXIM�kFdJNFINJQM�kLLQXJINJQM�JM�IXXQFVIMXG�UJNO�JNL�WQMLNFZXNJQM�jMVZLNFb�kFdJNFINJQM�mZKGL�JM�G\\GXN�QM�NOG�VING�Q\�NOG�kPFGGaGMNR�SOG�kFdJNFINJQM�LOIKK�dG�XQMVZXNGV�JM�NOG�EKIXG�UOGFG�NOG�cFQ[GXN�JL�KQXINGVl�ZMKGLL�IMQNOGF�KQXINJQM�JL�aZNZIKKb�IPFGGV�ZEQMR�k�VGaIMV�\QF�IFdJNFINJQM�LOIKK�dG�aIVG�JM�UFJNJMPl�VGKJHGFGV�NQ�NOG�QNOGF�EIFNb�NQ�NOG�WQMNFIXNl�IMV�\JKGV�UJNO�NOG�EGFLQM�QF�GMNJNb�IVaJMJLNGFJMP�NOG�IFdJNFINJQMR�SOG�EIFNb�\JKJMP�I�MQNJXG�Q\�VGaIMV�\QF�IFdJNFINJQM�aZLN�ILLGFN�JM�NOG�VGaIMV�IKK�WKIJaL�NOGM�_MQUM�NQ�NOIN�EIFNb�QM�UOJXO�IFdJNFINJQM�JL�EGFaJNNGV�NQ�dG�VGaIMVGVRe�fghihfhf�k�VGaIMV�\QF�IFdJNFINJQM�LOIKK�dG�aIVG�MQ�GIFKJGF�NOIM�XQMXZFFGMNKb�UJNO�NOG�\JKJMP�Q\�I�FGnZGLN�\QF�aGVJINJQMl�dZN�JM�MQ�GHGMN�LOIKK�JN�dG�aIVG�I\NGF�NOG�VING�UOGM�NOG�JMLNJNZNJQM�Q\�KGPIK�QF�GnZJNIdKG�EFQXGGVJMPL�dILGV�QM�NOG�WKIJa�UQZKV�dG�dIFFGV�db�NOG�IEEKJXIdKG�LNINZNG�Q\�KJaJNINJQMLR�oQF�LNINZNG�Q\�KJaJNINJQML�EZFEQLGLl�FGXGJEN�Q\�I�UFJNNGM�VGaIMV�\QF�IFdJNFINJQM�db�NOG�EGFLQM�QF�GMNJNb�IVaJMJLNGFJMP�NOG�IFdJNFINJQM�LOIKK�XQMLNJNZNG�NOG�JMLNJNZNJQM�Q\�KGPIK�QF�GnZJNIdKG�EFQXGGVJMPL�dILGV�QM�NOG�WKIJaRe��fghg�pqrstu�vwqxpyj\l�VZFJMP�NOG�NGFa�Q\�NOJL�WQMNFIXNl�JN�JL�\QZMV�NOIN�I�LEGXJ\JX�XKIZLG�Q\�NOG�WQMNFIXN�JL�JKKGPIK�ZMVGF�oGVGFIK�QF�̀NING�KIUl�NOG�FGaIJMVGF�Q\�NOG�WQMNFIXN�MQN�I\\GXNGV�db�LZXO�I�FZKJMP�LOIKK�FGaIJM�JM�\ZKK�\QFXG�IMV�G\\GXNRe�qz{svwy�f|���}z~rsps~tp�zy�xszy�����wq�e�fghih��SOG�IUIFV�FGMVGFGV�db�NOG�IFdJNFINQF�QF�IFdJNFINQFL�LOIKK�dG�\JMIKl�IMV�[ZVPaGMN�aIb�dG�GMNGFGV�ZEQM�JN�JM�IXXQFVIMXG�UJNO�IEEKJXIdKG�KIU�JM�IMb�XQZFN�OIHJMP�[ZFJLVJXNJQM�NOGFGQ\Re�f|hf��}z~rsps~tp��yy�y��stpyz{y�e�fghih��SOG�\QFGPQJMP�IPFGGaGMN�NQ�IFdJNFING�IMV�QNOGF�IPFGGaGMNL�NQ�IFdJNFING�UJNO�IM�IVVJNJQMIK�EGFLQM�QF�GMNJNb�VZKb�XQMLGMNGV�NQ�db�EIFNJGL�NQ�NOG�kPFGGaGMNl�LOIKK�dG�LEGXJ\JXIKKb�GM\QFXGIdKG�ZMVGF�IEEKJXIdKG�KIU�JM�IMb�XQZFN�OIHJMP�[ZFJLVJXNJQM�NOGFGQ\Re�f|hfhf���IXO�IMV�GHGFb�EFQHJLJQM�FGnZJFGV�db�KIU�NQ�dG�JMLGFNGV�JM�NOG�WQMNFIXN�LOIKK�dG�VGGaGV�NQ�dG�JMLGFNGV�OGFGJM�IMV�NOG�WQMNFIXN�LOIKK�dG�FGIV�IMV�GM\QFXGV�IL�NOQZPO�JN�UGFG�JMXKZVGV�OGFGJM�IMV�JM�NOG�GHGMN�IMb�LZXO�EFQHJLJQM�JL�MQN�JMLGFNGV�QF�JL�MQN�XQFFGXNKb�JMLGFNGV�NOGMl�ZEQM�NOG�IEEKJXINJQM�Q\�GJNOGF�EIFNbl�NOJL�WQMNFIXN�LOIKK�\QFNOUJNO�dG�EObLJXIKKb�IaGMVGV�NQ�aI_G�LZXO�JMLGFNJQM�QF�XQFFGXNJQMRe�fghihi�v�����������������������e�f|h����~xzp�qt���quype�f|h�hf��]Q�KIdQFGFl�UQF_aIMl�QF�aGXOIMJX�JM�NOG�GaEKQb�Q\�I�WQMNFIXNQFl�LZdXQMNFIXNQF�QF�QNOGF�EGFLQM�VQJMP�QF�XQMNFIXNJMP�NQ�VQ�NOG�UOQKG�QF�IMb�EIFN�Q\�NOG�UQF_�XQMNGaEKINGV�db�NOG�WQMNFIXN�LOIKK�dG�EGFaJNNGV�QF�FGnZJFGV�NQ�UQF_�aQFG�NOIM�GJPON�����OQZFL�JM�IMb�QMG�����XIKGMVIF�VIb�QF�aQFG�NOIM�\JHG�����VIbL�JM�IMb�QMG�����UGG_�GYXGEN�JM�XILGL�Q\�GYNFIQFVJMIFb�GaGFPGMXb�LGN�\QFNO�JM�NOG��IdQF��IURe�fghihihf�̀Zd[GXN�NQ�NOG�FZKGL�Q\�NOG�kaGFJXIM�kFdJNFINJQM�kLLQXJINJQM�QF�QNOGF�IEEKJXIdKG�IFdJNFINJQM�FZKGLl�GJNOGF�EIFNb�aIb�XQMLQKJVING�IM�IFdJNFINJQM�XQMVZXNGV�ZMVGF�NOJL�kPFGGaGMN�UJNO�IMb�QNOGF�IFdJNFINJQM�NQ�UOJXO�JN�JL�I�EIFNb�EFQHJVGV�NOIN�����NOG�IFdJNFINJQM�IPFGGaGMN�PQHGFMJMP�NOG�QNOGF�IFdJNFINJQM�EGFaJNL�XQMLQKJVINJQMl�����NOG�IFdJNFINJQML�NQ�dG�XQMLQKJVINGV�LZdLNIMNJIKKb�JMHQKHG�XQaaQM�nZGLNJQML�Q\�KIU�QF�\IXNl�IMV�����NOG�IFdJNFINJQML�GaEKQb�aINGFJIKKb�LJaJKIF�EFQXGVZFIK�FZKGL�IMV�aGNOQVL�\QF�LGKGXNJMP�IFdJNFINQF�L�Re�f|h�h���SOG�UIPGL��JMXKZVJMP�LZEEKGaGMNL��EIJV�\QF�I�KGPIK�VIbL�UQF_�LOIKK�MQN�dG�KGLL�NOIM�NOG�EFGHIJKJMP�FING�Q\�UIPGL��JMXKZVJMP�LZEEKGaGMNL��IL�VG\JMGV�db�KIURe�fghihih��̀Zd[GXN�NQ�NOG�FZKGL�Q\�NOG�kaGFJXIM�kFdJNFINJQM�kLLQXJINJQM�QF�QNOGF�IEEKJXIdKG�IFdJNFINJQM�FZKGLl�GJNOGF�EIFNb�aIb�JMXKZVG�db�[QJMVGF�EGFLQML�QF�GMNJNJGL�LZdLNIMNJIKKb�JMHQKHGV�JM�I�XQaaQM�nZGLNJQM�Q\�KIU�QF�\IXN�UOQLG�EFGLGMXG�JL�FGnZJFGV�J\�XQaEKGNG�FGKJG\�JL�NQ�dG�IXXQFVGV�JM�IFdJNFINJQMl�EFQHJVGV�NOIN�NOG�EIFNb�LQZPON�NQ�dG�[QJMGV�XQMLGMNL�JM�UFJNJMP�NQ�LZXO�[QJMVGFR�WQMLGMN�NQ�IFdJNFINJQM�JMHQKHJMP�IM�IVVJNJQMIK�EGFLQM�QF�GMNJNb�LOIKK�MQN�XQMLNJNZNG�XQMLGMN�NQ�IFdJNFINJQM�Q\�IMb�XKIJal�VJLEZNG�QF�QNOGF�aINNGF�JM�nZGLNJQM�MQN�VGLXFJdGV�JM�NOG�UFJNNGM�XQMLGMNR
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E�FGHI��JKLKJMJ�NOPQ�RS�TOUQ�OLV�WMXXYQJQLPE�FGHIHF��Z[\�]̂_̂]̀ ]�[àbcd�efg\�bfh\i�ĵ_kc̀l̂_g�ìmmc\]\_hin�ha�o\�mf̂l�i[fcc�_ah�o\�c\ii�h[f_�h[fh�l\îg_fh\l�od�h[\�p\e�qabr�shfh\�t\mfbh]\_h�au�vfoabw�x̀b\f̀�au�ỳoĉk�zabri�f_l�f_d�b\l\h\b]̂_fĥa_�au�h[\�mb\{f̂ĉ_g�bfh\�au�efg\i�fuh\b�h[\�|a_hbfkh�̂i�fmmba{\l�i[fcc�o\�l\\]\l�ha�o\�̂_kabmabfh\l�[\b\̂_�od�b\u\b\_k\�fi�au�h[\�\uu\kĥ{\�lfh\�au�b\l\h\b]̂_fĥa_�f_l�i[fcc�uab]�f�mfbh�au�h[\i\�|a_hbfkh�tak̀]\_hi}��E�FGHIH~��Z[\�]̂_̂]̀ ]�[àbcd�ìmmc\]\_h�ha�o\�mf̂l�i[fcc�o\�̂_�fkkablf_k\�êh[�h[\�mb\{f̂ĉ_g�mbfkĥk\i�̂_�h[\�cakfĉhd�e[\b\�h[\�eabr�̂i�cakfh\l�f_l�i[fcc�o\�_ah�c\ii�h[f_�h[fh�l\îg_fh\l�od�h[\��_l̀ihb̂fc�|a]]̂iîa_\b}��s̀mmc\]\_hi�fi�l\û_\l�̂_�s\kĥa_�����au�h[\�vfoab�vfew�fi�f]\_l\lw�]\f_i�fcc�b\]̀ _\bfĥa_�uab�\]mcad\\i�mf̂l�̂_�f_d�]\l̂̀ ]�ah[\b�h[f_�kfi[�ab�b\̂]òbi\]\_hi�uab�\�m\_i\i�ab�f_d�mfd]\_hi�e[̂k[�fb\�_ah�efg\i�êh[̂_�h[\�]\f_̂_g�au�h[\�cfew�̂_kc̀l̂_gw�òh�_ah�ĉ]̂h\l�haw�[\fch[w�e\cufb\w�_a_akk̀mfĥa_fc�l̂ifôĉhdw�b\ĥb\]\_hw�{fkfĥa_�o\_\ûhiw�[aĉlfd�mfd�f_l�ĉu\�̂_ìbf_k\}E�FGHIHI��Z[\�|a_hbfkh�i[fcc�o\�uabu\̂h\l�od�f�|a_hbfkhab�f_l�[\�i[fcc�_ah�o\�\_ĥhc\l�ha�b\k\̂{\�f_d�ì]�au�]a_\d�uab�f_d�eabr�m\buab]\l�[\b\̀_l\b�a_�[̂i�i\ka_l�ka_{̂kĥa_�uab�êccùccd�mfd̂_g�c\ii�h[f_�h[\�iĥm̀cfh\l�efg\�ikfc\�ĵ_kc̀l̂_g�ìmmc\]\_hin�fi�mba{̂l\l�̂_�h[\�vfoab�vfew�s\kĥa_����w�fi�f]\_l\lw�ab�h[\�iĥm̀cfh\l�]̂_̂]̀ ]�[àbcd�efg\�ikfc\�ĵ_kc̀l̂_g�ìmmc\]\_hin�fi�mba{̂l\l�̂_�h[\�vfoab�vfew�s\kĥa_�����lw�fi�f]\_l\l}E�FGHIH���yb\{f̂ĉ_g�zfg\��fh\�sk[\l̀c\�i[fcc�o\�ìo]̂hh\l�od��ll\_l̀]�ha�fcc�|a_hbfkhabiw�̀_c\ii�̂_kc̀l\l�̂_�h[̂i�j�\_\bfcw�s̀mmc\]\_hfbd�f_l�ah[\b�ka_l̂ĥa_in}E�FGH���OXXNQLPK�QWE�FGH�HF���mmb\_ĥk\i�]̀ ih�o\�b\ĝih\b\lw�̂_l̂{̂l̀fccdw�̀_l\b�f�oa_f�ûl\�mbagbf]�b\ĝih\b\l�êh[�h[\�p\e�qabr�shfh\�t\mfbh]\_h�au�vfoab}��Z[\�fccaefoc\�bfĥa�au�fmmb\_ĥk\i�ha��àb_\d]\_�̂_�f_d�kbfuh�kcfiîûkfĥa_�i[fcc�_ah�o\�gb\fh\b�h[f_�h[\�bfĥa�m\b]̂hh\l�ha�h[\�ka_hbfkhab�fi�ha�[̂i�eabr�uabk\�a_�f_d��ao�̀_l\b�h[\�b\ĝih\b\l�mbagbf]}���_d�\]mcad\\�e[a�̂i�_ah�b\ĝih\b\l�fi�foa{\w�i[fcc�o\�mf̂l�h[\�mb\{f̂ĉ_g�efg\�bfh\�uab�h[\�kcfiîûkfĥa_�au�eabr�[\�fkh̀fccd�m\buab]\l}��Z[\�ka_hbfkhab�ab�ìoka_hbfkhab�êcc�o\�b\�̀ b̂\l�ha�ùb_̂i[�eb̂hh\_�\{̂l\_k\�au�h[\�b\ĝihbfĥa_�au�[̂i�mbagbf]�f_l�fmmb\_ĥk\i�fi�e\cc�fi�au�h[\�fmmbamb̂fh\�bfĥai�f_l�efg\�bfh\i�uab�h[\�fb\f�au�ka_ihb̀kĥa_w�mb̂ab�ha�̀î_g�f_d�fmmb\_ĥk\i�a_�h[\�ka_hbfkh�eabr�}��js\\�s\kĥa_����}��\n}E�FGH���LRL�VKW�NKJKLOPKRL�KL�QJXYR�JQLPE�FGH�HF���fk[�yb̂]\�|a_hbfkhab�fgb\\iw�̂_�fkkablf_k\�êh[�h[\�fmmĉkfoc\�mba{̂îa_i�au�h[\�vfoab�vfe�au�h[\�shfh\�au�p\e�qabrw�ha�h[\�uaccaê_g�HF� Z[fh�̂_�h[\�[̂b̂_g�au�\]mcad\\i�uab�h[\�m\buab]f_k\�au�eabr�̀_l\b�h[̂i�ka_hbfkh�ab�f_d�ìoka_hbfkh�[\b\̀_l\b�_a�|a_hbfkhabw�ìoka_hbfkhab�_ab�f_d�m\bia_�fkĥ_g�a_�o\[fcu�au�ìk[�|a_hbfkhab�ab�ìoka_hbfkhabw�i[fcc�od�b\fia_�au�b\ĉĝa_w�i\�w�fg\w�kacab�ab�_fĥa_fc�ab̂ĝ_�l̂ikb̂]̂_fh\�fgf̂_ih�f_d�k̂ĥ�\_�au�h[\�shfh\�au�p\e�qabr�e[a�̂i��̀fĉû\l�f_l�f{f̂cfoc\�ha�m\buab]�h[\�eabr�ha�e[̂k[�h[\�\]mcad]\_h�b\cfh\i}H~�� Z[fh�_a�|a_hbfkhabw�ìoka_hbfkhabw�_ab�f_d�m\bia_�a_�[̂i�o\[fcu�i[fccw�̂_�f_d�]f__\bw�l̂ikb̂]̂_fh\�fgf̂_ih�ab�̂_ĥ]̂lfh\�f_d�\]mcad\\�[̂b\l�uab�h[\�m\buab]f_k\�au�eabr�̀_l\b�h[̂i�|a_hbfkh�a_�fkkà_h�au�b\ĉĝa_w�i\�w�fg\w�bfk\w�kacab�ab�_fĥa_fc�ab̂ĝ_}HI�� Z[fh�h[\b\�]fd�o\�l\l̀kh\l�uba]�h[\�f]à_h�mfdfoc\�ha�f�|a_hbfkhab�od�h[\��e_\b�̀_l\b�h[̂i�|a_hbfkhw�f�m\_fchd�au�ûuhd�laccfbi�j���}��n�uab�\fk[�kfc\_lfb�lfd�l̀b̂_g�e[̂k[�ìk[�m\bia_�efi�l̂ikb̂]̂_fh\l�fgf̂_ih�ab�̂_ĥ]̂lfh\l�̂_�{̂acfĥa_�au�h[\�mba{̂îa_i�au�h[\�|a_hbfkh}H��� Z[fh�h[̂i�|a_hbfkh�]fd�o\�kf_k\cc\l�ab�h\b]̂_fh\l�od�h[\��e_\b�f_l�fcc�]a_̂\i�l̀\�ab�ha�o\ka]\�l̀\�[\b\̀_l\b�]fd�o\�uabu\̂h\lw�uab�f�i\ka_l�ab�f_d�ìoi\�̀\_h�{̂acfĥa_i�au�h[\�h\b]i�au�ka_l̂ĥa_i�au�h[̂i�s\kĥa_�au�h[\�|a_hbfkh}E�FGHG��VMWP��O�ONVWE�FGHGHF���_�h[\�ka_ihb̀kĥa_�au�h[\�zabr�ka{\b\l�od�h[\�|a_hbfkhw�̂u�f�[fb]ùc�l̀ih�[f�fbl�]fd�o\�kb\fh\l�uab�e[̂k[�fmmĉf_k\i�ab�]\h[ali�uab�h[\�\ĉ]̂_fĥa_�au�[fb]ùc�l̀ih�[f�fbli�[f{\�o\\_�fmmba{\l�od�h[\��bk[̂h\khw�ìk[�fmmĉf_k\i�ab�]\h[ali�i[fcc�o\�̂_ihfcc\l�f_l�]f̂_hf̂_\l�f_l�\uu\kĥ{\cd�am\bfh\l�od�\fk[�|a_hbfkhab�fh�̂hi�iac\�kaih�f_l�\�m\_i\}E�FGHGH~��Z[\�|a_hbfkh�i[fcc�o\�{âl�f_l�au�_a�\uu\kh�̀_c\ii�h[\�j\fk[n�|a_hbfkhab�ka]mĉ\i�êh[�h[\�mba{̂îa_i�au�h[̂i�ìol̂{̂îa_�au�h[\�|a_hbfkh}
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E�FGHI��JKLMNLOP�QKRSNTPUVWKT�WTPXLUTQNE�FGHIHF��YZ[\�]̂_̀abc̀�\Zbdd�ef�ĝ[h�b_h�̂i�_̂�fiifc̀�j_df\\�̀Zf�kfa\̂_�̂a�ĉak̂ab̀[̂_�lbm[_n�̂a�kfaîal[_n�\jcZ�ĉ_̀abc̀�\Zbdd�\fcjaf�ĉlkf_\b̀[̂_�îa�̀Zf�ef_fi[̀�̂io�b_h�mffk�[_\jafh�hja[_n�̀Zf�d[if�̂i�̀Zf�ĉ_̀abc̀o�\jcZ�flkd̂pff\o�[_�ĉlkd[b_cf�q[̀Z�̀Zf�kâg[\[̂_\�̂i�̀Zf�q̂amlf_r\�ĉlkf_\b̀[̂_�dbqsE�FGHt��UPPWuTRNTV�Kv�SXwxWQ�QKTVLUQVPE�FGHtHF��y\�kâg[hfh�[_�zfc̀[̂_�{|}�̂i�̀Zf�~f_fabd��j_[c[kbd��bqo�̀Zf�]̂_̀abc̀̂a�[\�kâZ[e[̀fh�iâl�b\\[n_[_no�àb_\ifaa[_no�ĉ_gfp[_no�\jedf̀̀[_n�̂a�̂̀Zfaq[\f�h[\k̂\[_n�̂i�̀Zf�\blfo�̂a�̂i�Z[\�a[nZ̀�̀[̀dfo�̂a�[_̀faf\̀�̀Zfaf[_o�̂a�Z[\�k̂qfa�̀̂�f�fcj̀f�\jcZ�ĉ_̀abc̀�̂a�b_p�̂̀Zfa�kfa\̂_�̂a�ĉak̂ab̀[̂_�q[̀Ẑj̀�̀Zf�kafg[̂j\�ĉ_\f_̀�[_�qa[̀[_n�̂i�̀Zf�îi[cfao�êbah�̂a�bnf_cp�bqbah[_n�̀Zf�ĉ_̀abc̀s���i�b_p�ĉ_̀abc̀̂ao�̀̂�qẐl�b_p�ĉ_̀abc̀�[\�df̀o�nab_̀fh�b_h�bqbahfho�b\�af�j[afh�ep�dbqo�ep�b_p�̂ii[cfao�êbah�̂a�bnf_cp�[_�b�k̂d[̀[cbd�\jeh[g[\[̂_o�̂a�̂i�b_p�h[\̀a[c̀�̀Zfaf[_o�\Zbdd�q[̀Ẑj̀�̀Zf�kafg[̂j\�qa[̀̀f_�ĉ_\f_̀�\kfc[i[fh�[_�\jeh[g[\[̂_�̂_f�̂i�̀Z[\�\fc̀[̂_o�b\\[n_o�̀ab_\ifao�ĉ_gfpo�\jedf̀�̂a�̂̀Zfaq[\f�h[\k̂\f�̂i�\jcZ�ĉ_̀abc̀o�̂a�Z[\�a[nZ̀o�̀[̀df�̂a�[_̀faf\̀�̀Zfaf[_o�̂a�Z[\�k̂qfa�̀̂�f�fcj̀f�\jcZ�ĉ_̀abc̀o�̀̂�b_p�̂̀Zfa�kfa\̂_�â�ĉak̂ab̀[̂_o�̀Zf�̂ii[cfao�êbah�̂a�bnf_cp�qZ[cZ�df̀o�lbhfo�nab_̀fho�̂a�bqbahfh�\jcZ�ĉ_̀abc̀�\Zbdd�afĝmf�b_h�b__jd�\jcZ�ĉ_̀abc̀o�b_h�̀Zf�k̂d[̀[cbd�\jeh[g[\[̂_�̂a�h[\̀a[c̀�̀Zfaf[_o�b\�̀Zf�cb\f�lbp�efo�b_h�\jcZ�̂ii[cfao�êbah�̂a�bnf_cp�\Zbdd�ef�afd[fgfh�b_h�h[\cZbanfh�îal�b_p�b_h�bdd�d[be[d[̀p�b_h�̂ed[nb̀[̂_\�nâq[_n�̂j̀�̂i�\jcZ�ĉ_̀abc̀�̀̂�\jcZ�ĉ_̀abc̀̂ao�b_h�̀̂�̀Zf�kfa\̂_�̂a�ĉak̂ab̀[̂_�̀̂�qZ[cZ�\jcZ�ĉ_̀abc̀�\Zbdd�Zbgf�eff_�b\\[n_fho�̀ab_\ifaafho�ĉ_gfpfho�\jedf̀�̂a�̂̀Zfaq[\f�h[\k̂\fh�̂io�b_h�\jcZ�ĉ_̀abc̀̂ao�b_h�Z[\�b\\[n_ff\o�̀ab_\ifaff\�̂a�\jedf\\ff\�\Zbdd�îaif[̀�b_h�d̂\f�bdd�l̂ _fp\o�̀Zfaf̀̂ îaf�fba_fh�j_hfa�\jcZ�ĉ_̀abc̀o�f�cfk̀�\̂�ljcZ�b\�lbp�ef�af�j[afh�̀̂�kbp�Z[\�flkd̂pff\s��YZf�kâg[\[̂_\�̂i�̀Z[\�\fc̀[̂_�\Zbdd�_̂ �̀Z[_hfao�kafgf_̀o�̂a�biifc̀�b_�b\\[n_lf_̀�ep�b_p�\jcZ�ĉ_̀abc̀̂a�îa�̀Zf�ef_fi[̀�̂i�Z[\�cafh[̀̂a\�lbhf�kja\jb_̀�̀̂�̀Zf�dbq\�̂i�̀Z[\�\̀b̀fsE�FGH� vWTuNLSLWTVWTu�ja\jb_̀�̀̂�̀Zf�zbif�zcẐ d̂\�ynb[_\̀��[̂df_cf�[_��hjcb̀[̂_�yc̀���zy����dfn[\db̀[̂_��b_h��bà����̂i�̀Zf��fnjdb̀[̂_\�î�̀Zf�]̂ll[\\[̂_fa�̂i��hjcb̀[̂_o�b_p�[_h[g[hjbd�qẐo�b\�b�af\jd̀�̂i�̀Zf[a�q̂am�̂_�̀Z[\�cbk[̀bd�kâ�fc̀o�q[dd�l̂ gf��̂a�l[nab̀f��[_�b_h�̂j̀�̂i�\̀jhf_̀�̂ccjk[fh�bafb\�îa�l̂ af�̀Zb_�i[gf�����hbp\�b�pfbao�lj\̀�ef�i[_nfaka[_̀fhs��ydd�ĉ_̀abc̀̂a\�\Zbdd�ef�af\k̂_\[edf�îa�ijdd�ĉlkd[b_cf�q[̀Z�̀Zf�bkkd[cbedf�i[_nfaka[_̀[_n�kâg[\[̂_\�̂i��fq��̂amr\�zy����fn[\db̀[̂_�b_h��bà����̂i�̀Zf��fnjdb̀[̂_\�̂i�̀Zf�]̂ll[\\[̂_fa�̂i��hjcb̀[̂_�b̀�̀Zf[a�\̂df�ĉ\̀�b_h�f�kf_\fsE�F�H�H�H��YZf��q_fa�b_h�]̂_̀abc̀̂a�nab_̀�̀̂�b_p�kfa\̂_�̂a�f_̀[̀p�lbhf�b�kbàp�̀̂�b_�bae[̀ab̀[̂_�ĉ_hjc̀fh�j_hfa�̀Z[\�zfc̀[̂_�{�s�o�qZf̀Zfa�ep��̂[_hfa�̂a�ĉ_\̂d[hb̀[̂_o�̀Zf�\blf�a[nZ̀\�̂i��̂[_hfa�b_h�ĉ_\̂d[hb̀[̂_�b\�̀Ẑ\f�̂i�̀Zf��q_fa�b_h�]̂_̀abc̀̂a�j_hfa�̀Z[\�ynafflf_̀s
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6789:; <=<�>?@ABCDE�<FGH�I�HJFKL�M?NOPQRSE�T�FKUVW�FKXJW�FKKHW�HJJKW�YDZ�HJFKL�<[[�PQRSE\�PC\CP]CZL�̂_SC�<BCPQ@YD�=D\EQEAEC�?̀�<P@SQEC@E\Wa�̂<BCPQ@YD�=D\EQEAEC�?̀�<P@SQEC@E\Wa�̂<=<Wa�ESC�<=<�b?R?W�YDZ�̂<=<�M?DEPY@E�>?@ABCDE\a�YPC�EPYZCBYPc\�?̀�_SC�<BCPQ@YD�=D\EQEAEC�?̀�<P@SQEC@E\L�_SQ\�Z?@ABCDE�dY\�NP?ZA@CZ�YE�JXefFefJ�g_�?D�JGhHVhHJHf�ADZCP�iPZCP�j?LGFJfHfFHfk�dSQ@S�ClNQPC\�?D�JHhHUhHJHVW�Q\�D?E�̀?P�PC\Y[CW�Q\�[Q@CD\CZ�̀?P�?DCmEQBC�A\C�?D[OW�YDZ�BYO�?D[O�nC�A\CZ�QD�Y@@?PZYD@C�dQES�ESC�<=<�M?DEPY@E�>?@ABCDE\o�_CPB\�?̀�pCP]Q@CL�_?�PCN?PE�@?NOPQRSE�]Q?[YEQ?D\W�CmBYQ[�Z?@QD̀?qYQY@?DEPY@E\L@?BLrstu�vw9tsx� yFkVFFKKVKXz {

|}}6~6�v��|v}�}���~6�v�x�_SC�YAES?P�?̀�ESQ\�Z?@ABCDE�SY\�YZZCZ�QD̀?PBYEQ?D�DCCZCZ�̀?P�QE\�@?BN[CEQ?DL�_SC�YAES?P�BYO�Y[\?�SY]C�PC]Q\CZ�ESC�EClE�?̀�ESC�?PQRQDY[�<=<�\EYDZYPZ�̀?PBL�<D��������������������������������ESYE�D?EC\�YZZCZ�QD̀?PBYEQ?D�Y\�dC[[�Y\�PC]Q\Q?D\�E?�ESC�\EYDZYPZ�̀?PB�EClE�Q\�Y]YQ[Yn[C�̀P?B�ESC�YAES?P�YDZ�\S?A[Z�nC�PC]QCdCZL�<�]CPEQ@Y[�[QDC�QD�ESC�[C̀E�BYPRQD�?̀�ESQ\�Z?@ABCDE�QDZQ@YEC\�dSCPC�ESC�YAES?P�SY\�YZZCZ�DC@C\\YPO�QD̀?PBYEQ?D�YDZ�dSCPC�ESC�YAES?P�SY\�YZZCZ�E?�?P�ZC[CECZ�̀P?B�ESC�?PQRQDY[�<=<�EClEL_SQ\�Z?@ABCDE�SY\�QBN?PEYDE�[CRY[�@?D\C�ACD@C\L�M?D\A[EYEQ?D�dQES�YD�YEE?PDCO�Q\�CD@?APYRCZ�dQES�PC\NC@E�E?�QE\�@?BN[CEQ?D�?P�B?ZQ̀Q@YEQ?DL_SQ\�Z?@ABCDE�Q\�QDECDZCZ�E?�nC�A\CZ�QD�@?D�AD@EQ?D�dQES�<=<�>?@ABCDE\�<HGH�IHJFKW��CDCPY[�M?DZQEQ?D\�?̀�ESC�M?DEPY@E�̀?P�M?D\EPA@EQ?DW�M?D\EPA@EQ?D��YDYRCP�Y\�<Z]Q\CP�gZQEQ?D���FGH�IHJFKW�pEYDZYPZ��?PB�?̀�<RPCCBCDE��CEdCCD�idDCP�YDZ�<P@SQEC@EW�M?D\EPA@EQ?D��YDYRCP�Y\�<Z]Q\CP�gZQEQ?D��YDZ�MFGH�IHJFKW�pEYDZYPZ��?PB�?̀�<RPCCBCDE��CEdCCD�idDCP�YDZ�M?D\EPA@EQ?D��YDYRCP�Y\�<Z]Q\CPL�<=<�>?@ABCDE�<HGH�IHJFK�Q\�YZ?NECZ�QD�ESQ\�Z?@ABCDE�nO�PC̀CPCD@CL�>?�D?E�A\C�dQES�?ESCP�RCDCPY[�@?DZQEQ?D\�AD[C\\�ESQ\�Z?@ABCDE�Q\�B?ZQ̀QCZL
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HIJKL	MN	IOHPQKLRS HTL	QMUHOIQH	VMQWXLUHRY HTL	ZMO[	MN	HTPR	QMUHOIQH\ VIHL	MN	QMXXLUQLXLUH	IUV	VIHLR	MN	RWJRHIUHPIK	QMX]KLHPMU^ QMUHOIQH	RWX_ ]ÌXLUHRa VPR]WHL	OLRMKWHPMUb HLOXPUIHPMU	MO	RWR]LURPMUc XPRQLKKIULMWR	]OMdPRPMURe LUWXLOIHPMU	MN	QMUHOIQH	VMQWXLUHRfghihjihkl	mnonpnmqIOHPQKL	S			HTL	QMUHOIQH	VMQWXLUHRrst	uvwxyz{x	|v{}~twx�	{vw���x	v�	xs��	��ytt~twx�	uvw��x�vw�	v�	xst	uvwxyz{x	��twtyz��	�}���t~twxzy��	zw�	vxsty	uvw��x�vw���	|yz��w���	��t{���{zx�vw��	���tw�z	���}t�	�y�vy	xv	t�t{}x�vw	v�	xs��	��ytt~twx�	vxsty	�v{}~twx�	���xt�	�w	xs��	��ytt~twx�	zw�	�v����{zx�vw�	���}t�	z�xty	t�t{}x�vw	v�	xs��	��ytt~twx�	z��	v�	�s�{s	�vy~	xst	uvwxyz{x�	zw�	zyt	z�	�}���	z	�zyx	v�	xst	uvwxyz{x	z�	��	zxxz{st�	xv	xs��	��ytt~twx	vy	yt�tzxt�	styt�w�	rst	uvwxyz{x	yt�yt�twx�	xst	twx�yt	zw�	�wxt�yzxt�	z�ytt~twx	�tx�ttw	xst	�zyx�t�	stytxv	zw�	�}�ty�t�t�	�y�vy	wt�vx�zx�vw��	yt�yt�twxzx�vw��	vy	z�ytt~twx��	t�xsty	�y�xxtw	vy	vyz��	�w	tw}~tyzx�vw	v�	xst	uvwxyz{x	|v{}~twx��	vxsty	xszw	�v����{zx�vw��	z��tzy�	�w	�yx�{�t	��IOHPQKL	Y			HTL	ZMO[	MN	HTPR	QMUHOIQHrst	uvwxyz{xvy	�sz��	�}���	t�t{}xt	xst	�vy�	�t�{y��t�	�w	xst	uvwxyz{x	|v{}~twx��	t�{t�x	z�	��t{���{z���	�w��{zxt�	�w	xst	uvwxyz{x	|v{}~twx�	xv	�t	xst	yt��vw������x�	v�	vxsty��IOHPQKL	\			VIHL	MN	QMXXLUQLXLUH	IUV	VIHLR	MN	RWJRHIUHPIK	QMX]KLHPMU�	\�S	rst	�zxt	v�	{v~~tw{t~twx	v�	xst	�vy�	�sz��	�t�f�ln��	��n	��	pln	��oo����j	 �¡n¢£q¤				¥ rst	�zxt	v�	xs��	��ytt~twx�¤				¥ �	�zxt	�tx	�vyxs	�w	z	wvx�{t	xv	�yv{tt�	���}t�	��	xst	¦�wty�¤	§	¥ �̈xz����st�	z�	�v��v���f©�¢nip	h	mhpn	�i	h	ªnh�¢	p�	mnpniª��n	pln	mhpn	��	��ªªn��nªn�p	��	pln	«�i�£q¬t�ty	xv	�t{x�vw	®	®̄		°	�}�x���t	uvwxyz{x	�}~~zy��	\�Y	rst	uvwxyz{x	r�~t	�sz��	�t	~tz�}yt�	�yv~	xst	�zxt	v�	{v~~tw{t~twx	v�	xst	�vy���	\�\	R±²³́µ¶́·µ̧	Q¹º»̧¼́·¹¶	¹½	́¾¼	]¿¹À¼Á́	¹¿	]¹¿́·¹¶³	H¾¼¿¼¹½�	\�\�S	�}�Ât{x	xv	z�Â}�x~twx�	v�	xst	uvwxyz{x	r�~t	z�	�yvÃ��t�	�w	xst	uvwxyz{x	|v{}~twx��	xst	�zxt	v�	�}��xzwx�z�	uv~��tx�vw	v�	xst	�vy�	v�	z��	v�	xst	uvwxyz{xvy�	�vy	xst	ÄyvÂt{x	����	�t�f©�¢nip	pln	mhpn	��	ÅÆ ¢ph�p�ho	��ªkonp���	��	pln	«�i�	��	hoo	���pih�p�i¢	��i	pln	gi�Çn�p£q		
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H	IJIJK	LMNOPQR	RS	TUOMVRWPXRV	SY	RZP	[SXR\TQR	]̂WP	TV	_\S̀ ÛPU	̂X	RZP	[SXR\TQR	aSQMWPXRVb	̂Y	_S\R̂SXV	SY	RZP	cS\d	SY	Tee	SY	RZP	[SXR\TQRS\V	YS\	RZP	f\SOPQR	T\P	RS	NP	QSW_ePRPU	_\̂S\	RS	LMNVRTXR̂Te	[SW_ePR̂SX	SY	RZP	PXR̂\P	cS\d	SY	Tee	SY	RZP	[SXR\TQRS\V	YS\	RZP	f\SOPQRb	RZP	[SXR\TQRS\V	VZTee	TQẐP̀P	LMNVRTXR̂Te	[SW_ePR̂SX	SY	VMQZ	_S\R̂SXV	Ng	RZP	YSeeSĥXi	UTRPVjklmnolp	lq	rlms tuvwnxpnoxy	zl{|y}nolp	~xn}		H	IJ�	r�}p	n�}	rlms	lq	n�ow	zlpnmx�n�	lm	xp�	klmnolp	��}m}lq�	ow	tuvwnxpnoxyy�	zl{|y}n}H	IJ�J�	LMNOPQR	RS	TUOMVRWPXRV	SY	RZP	[SXR\TQR	]̂WP	TV	_\S̀ ÛPU	̂X	RZP	[SXR\TQR	aSQMWPXRVb	RZP	[SXR\TQRS\	VZTee	VMNVRTXR̂Teeg	QSW_ePRP	RZP	PXR̂\P	cS\d	SY	RẐV	[SXR\TQRj������	���	��	���	���������	�����	���	��������	���	���������	��������������				  ¡SR	eTRP\	RZTX				¢				£	QTePXUT\	UTgV	Y\SW	RZP	UTRP	SY	QSWWPXQPWPXR	SY	RZP	cS\d¤�				  ¥g	RZP	YSeeSĥXi	UTRPj			H	IJ�JK	LMNOPQR	RS	TUOMVRWPXRV	SY	RZP	[SXR\TQR	]̂WP	TV	_\S̀ ÛPU	̂X	RZP	[SXR\TQR	aSQMWPXRVb	̂Y	_S\R̂SXV	SY	RZP	cS\d	SY	RẐV	[SXR\TQR	T\P	RS	NP	VMNVRTXR̂Teeg	QSW_ePRP	_\̂S\	RS	hZPX	RZP	PXR̂\P	cS\d	SY	RẐV	[SXR\TQR	VZTee	NP	VMNVRTXR̂Teeg	QSW_ePRPb	RZP	[SXR\TQRS\	VZTee	VMNVRTXR̂Teeg	QSW_ePRP	VMQZ	_S\R̂SXV	Ng	RZP	YSeeSĥXi	UTRPVjklmnolp	lq	rlms ~xn}	nl	v}	wuvwnxpnoxyy�	�l{|y}n}		H	IJ�JI	¦Y	RZP	[SXR\TQRS\	YT̂eV	RS	VMNVRTXR̂Teeg	QSW_ePRP	RZP	cS\d	SY	RẐV	[SXR\TQRb	S\	_S\R̂SXV	RZP\PSYb	TV	_\S̀ ÛPU	̂X	RẐV	LPQR̂SX	§¤̈b	ê©M̂UTRPU	UTWTiPVb	̂Y	TXgb	VZTee	NP	TVVPVVPU	TV	VPR	YS\RZ	̂X	LPQR̂SX	̈¤ª¤«¬�z®̄	�			z°±�¬«z�	t²³H	�J�	]ZP	́hXP\	VZTee	_Tg	RZP	[SXR\TQRS\	RZP	[SXR\TQR	LMW	̂X	QM\\PXR	YMXUV	YS\	RZP	[SXR\TQRS\µV	_P\YS\WTXQP	SY	RZP	[SXR\TQR¤	]ZP	[SXR\TQR	LMW	VZTee	NP	SXP	SY	RZP	YSeeSĥXij	������	���	�����������	������	¶	  LR̂_MeTRPU	LMWb	̂X	TQQS\UTXQP	ĥRZ	LPQR̂SX	̈¤·	NPeSh�				  [SVR	SY	RZP	cS\d	_eMV	RZP	[SXR\TQRS\µV	̧PPb	̂X	TQQS\UTXQP	ĥRZ	LPQR̂SX	̈¤§	NPeSh�				  [SVR	SY	RZP	cS\d	_eMV	RZP	[SXR\TQRS\µV	̧PP	ĥRZ	T	¹MT\TXRPPU	ºT»̂WMW	f\̂QPb	̂X	TQQS\UTXQP	ĥRZ	LPQR̂SX	̈¤̈	NPeShH	�JK	tno|uyxn}¼	tu{H	�JKJ�	]ZP	[SXR\TQR	LMW	VZTee	NP				¢½				£b	VMNOPQR	RS	TUÛR̂SXV	TXU	UPUMQR̂SXV	TV	_\S̀ ÛPU	̂X	RZP	[SXR\TQR	aSQMWPXRV¤H	�JKJK	«yn}mpxn}wH	�JKJKJ�	¾eRP\XTRPVb	̂Y	TXgb	̂XQeMUPU	̂X	RZP	[SXR\TQR	LMWjn}{ kmo�}		H	�JKJKJK	LMNOPQR	RS	RZP	QSXÛR̂SXV	XSRPU	NPeShb	RZP	YSeeSĥXi	TeRP\XTRPV	WTg	NP	TQQP_RPU	Ng	RZP	́hXP\	YSeeSĥXi	P»PQMR̂SX	SY	RẐV	¾i\PPWPXR¤	¿_SX	TQQP_RTXQPb	RZP	́hXP\	VZTee	̂VVMP	T	ºSÛŶQTR̂SX	RS	RẐV	¾i\PPWPXR¤�À�����	�����	����	���������	���	���	����������	����	�Á��	��	���	���	���	Â����	��	������	���	�����������n}{ kmo�} zlp¼onolpw	qlm	«��}|nxp�}		H	�JKJI	¾eeShTXQPVb	̂Y	TXgb	̂XQeMUPU	̂X	RZP	[SXR\TQR	LMWj�À�������	����	�����������
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HIJK LMNOJ		P	QRSRQ	TUVW	XYVZ[\]	V̂	_Ùabcdefghij	gke	hgel	mfd	ngmge	gke	ofhg	pqhres	mfd	tomfghgj	uhlhgmghvfns	hi	mfjs	gv	wkhrk	gke	ofhg	pqhre	whuu	xe	mppuhrmxueyzHIJK {|NI}	~|�	�NKNI~IN�|} LMNOJ	�JM	{|NI	���R���		b�mqm�qmpkn	deuegedzb�mxue	deuegedzb�mqm�qmpkn	deuegedzb�mxue	deuegedzb�mqm�qmpkn	deuegedzb�mxue	deuegedzb�mqm�qmpkn	deuegedzb�mxue	deuegedzb�mqm�qmpkn	deuegedzb�mxue	deuegedzb�mqm�qmpkn	deuegedz���H���	�			L�������P	�R�	LM��MJ}}	L~�KJ|I}P	�R�R�	�_\[�	�X�U	�XX�VZ_WV�U\	̂�Y	�_̀�[UW	\���VWW[�	W�	W [	¡�U\WY�ZWV�U	¢_U_£[Y	�̀	W [	¡�UWY_ZW�Y]	_U�	¡[YWV̂VZ_W[\	̂�Y	�_̀�[UW	V\\�[�	�̀	W [	¡�U\WY�ZWV�U	¢_U_£[Y	_U�	�YZ VW[ZW]	W [	¤¥U[Y	\ _��	�_¦[	XY�£Y[\\	X_̀�[UW\	�U	_ZZ��UW	�̂	W [	¡�UWY_ZW	§��]	W�	W [	¡�UWY_ZW�Y]	_\	XY�̈V�[�	�[��¥	_U�	[�\[¥ [Y[	VU	W [	¡�UWY_ZW	©�Z��[UW\ªP	�R�RS	« [	X[YV��	Z�̈[Y[�	�̀	[_Z 	�XX�VZ_WV�U	̂�Y	�_̀�[UW	\ _��	�[	�U[	Z_�[U�_Y	��UW 	[U�VU£	�U	W [	�_\W	�_̀	�̂	W [	b�mqm�qmpkn	deuegedz��UW ªP	�R�R¬	�Y�̈V�[�	W _W	_U	�XX�VZ_WV�U	̂�Y	�_̀�[UW	V\	Y[Z[V̈[�	�̀	W [	¡�U\WY�ZWV�U	¢_U_£[Y	U�W	�_W[Y	W _U	W [	̂V̂W 	®W ̄	�_̀	�̂	_	��UW ]	W [	¤¥U[Y	\ _��	�_¦[	X_̀�[UW	�̂	W [	_���UW	Z[YWV̂V[�	W�	W [	¡�UWY_ZW�Y	U�W	�_W[Y	W _U	W [	W VYWV[W 	°±W ̄		�_̀	�̂	W [	\_�[	��UW ª	²̂	_U	�XX�VZ_WV�U	̂�Y	�_̀�[UW	V\	Y[Z[V̈[�	�̀	W [	¡�U\WY�ZWV�U	¢_U_£[Y	_̂W[Y	W [	_XX�VZ_WV�U	�_W[	̂V³[�	_��̈[]	X_̀�[UW	�̂	W [	_���UW	Z[YWV̂V[�	\ _��	�[	�_�[	�̀	W [	¤¥U[Y	U�W	�_W[Y	W _U	̂�YẀ́ V̂̈[		µ®	̄	�_̀\	_̂W[Y	W [	¡�U\WY�ZWV�U	¢_U_£[Y	Y[Z[V̈[\	W [	�XX�VZ_WV�U	̂�Y	�_̀�[UWªb¶edeqmus	ngmge	vq	uvrmu	umwn	lmj	qetohqe	pmjlefg	whgkhf	m	reqgmhf	peqhvd	vi	ghleyzP	�R�RQ	LM��MJ}}	L~�KJ|I}	·̧ JMJ	I̧J	��|IM~OI	�¹K	N}	º~}J�	�|	~	�IN�¹»~IJ�	�¹KP	�R�RQR�	¼_Z 	�XX�VZ_WV�U	̂�Y	�_̀�[UW	\ _��	�[	�_\[�	�U	W [	��\W	Y[Z[UW	\Z [���[	�̂	̈_��[\	\���VWW[�	�̀	W [	¡�UWY_ZW�Y	VU	_ZZ�Y�_UZ[	¥VW 	W [	¡�UWY_ZW	©�Z��[UW\ª	« [	\Z [���[	�̂	̈_��[\	\ _��	_���Z_W[	W [	[UWVY[	¡�UWY_ZW	§��	_��U£	W [	_̈YV��\	X�YWV�U\	�̂	W [	½�Y¦ª	« [	\Z [���[	�̂	̈_��[\	\ _��	�[	XY[X_Y[�	VU	\�Z 	̂�Y�]	_U�	\�XX�YW[�	�̀	\�Z 	�_W_	W�	\��\W_UWV_W[	VW\	_ZZ�Y_Z̀]	_\	W [	¡�U\WY�ZWV�U	¢_U_£[Y	_U�	�YZ VW[ZW	�_̀	Y[¾�VY[ª	« V\	\Z [���[	�̂	̈_��[\]	�U�[\\	��¿[ZW[�	W�	�̀	W [	¡�U\WY�ZWV�U	¢_U_£[Y	�Y	�YZ VW[ZW]	\ _��	�[	�\[�	_\	_	�_\V\	̂�Y	Y[̈V[¥VU£	W [	¡�UWY_ZW�YÀ\	�XX�VZ_WV�U\	̂�Y	�_̀�[UWªP	�R�RQRS	�XX�VZ_WV�U\	̂�Y	�_̀�[UW	\ _��	\ �¥	W [	X[YZ[UW_£[	�̂	Z��X�[WV�U	�̂	[_Z 	X�YWV�U	�̂	W [	½�Y¦	_\	�̂	W [	[U�	�̂	W [	X[YV��	Z�̈[Y[�	�̀	W [	�XX�VZ_WV�U	̂�Y	�_̀�[UWªP	�R�RQR¬	²U	_ZZ�Y�_UZ[	¥VW 	�²�	©�Z��[UW	�Á°ÁÂÃÁ±ÄÅ]	Æ[U[Y_�	¡�U�VWV�U\	�̂	W [	¡�UWY_ZW	̂�Y	¡�U\WY�ZWV�U]	¡�U\WY�ZWV�U	¢_U_£[Y	_\	��̈V\[Y	¼�VWV�U]	_U�	\��¿[ZW	W�	W [	�W [Y	XY�̈V\V�U\	�̂	W [	¡�UWY_ZW	©�Z��[UW\]	W [	_���UW	�̂	[_Z 	XY�£Y[\\	X_̀�[UW	\ _��	�[	Z��X�W[�	_\	̂����¥\aP	�R�RQR¬R�	« [	_���UW	�̂	[_Z 	XY�£Y[\\	X_̀�[UW	\ _��	̂VY\W	VUZ���[aR� « _W	X�YWV�U	�̂	W [	¡�UWY_ZW	§��	XY�X[Y�̀	_���Z_��[	W�	Z��X�[W[�	½�Y¦ÇRS « _W	X�YWV�U	�̂	W [	¡�UWY_ZW	§��	XY�X[Y�̀	_���Z_��[	W�	�_W[YV_�\	_U�	[¾�VX�[UW	�[�V̈[Y[�	_U�	\�VW_��̀	\W�Y[�	_W	W [	\VW[	̂�Y	\��\[¾�[UW	VUZ�YX�Y_WV�U	VU	W [	Z��X�[W[�	Z�U\WY�ZWV�U]	�Y]	V̂	_XXY�̈[�	VU	_�̈_UZ[	�̀	W [	¤¥U[Y]	\�VW_��̀	\W�Y[�	�̂̂	W [	\VW[	_W	_	��Z_WV�U	_£Y[[�	�X�U	VU	¥YVWVU£Ç	_U�
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HI JKLM	NOPMQOR	OS	TORUMPVWMQOR	TKLRXY	ZQPYWMQ[YU	MKLM	MKY	\PWKQMYWM	]YMYP̂QRYU_	QR	MKY	\PWKQMYWM̀U	NPOSYUUQORLa	bV]X̂ YRM_	MO	cY	PYLUORLcad	bVUMQSQY]ef	gHhHiHIHj	JKY	L̂OVRM	OS	YLWK	NPOXPYUU	NLd̂ YRM	UKLaa	MKYR	cY	PY]VWY]	cdkHh JKY	LXXPYXLMY	OS	LRd	L̂OVRMU	NPY[QOVUad	NLQ]	cd	MKY	lmRYPnHj JKY	L̂OVRM_	QS	LRd_	SOP	oOPp	MKLM	PŶLQRU	VRWOPPYWMY]	LR]	SOP	mKQWK	MKY	\PWKQMYWM	KLU	NPY[QOVUad	mQMKKYa]	L	TYPMQSQWLMY	SOP	qLd̂ YRM	LU	NPO[Q]Y]	QR	\PMQWaY	r	OS	\s\	ZOWV̂ YRM	\tutvtwxrnHI \Rd	L̂OVRM	SOP	mKQWK	MKY	TORMPLWMOP	]OYU	ROM	QRMYR]	MO	NLd	L	yVcWORMPLWMOP	OP	̂LMYPQLa	UVNNaQYP_	VRaYUU	MKY	oOPp	KLU	cYYR	NYPSOP̂Y]	cd	OMKYPU	MKY	TORMPLWMOP	QRMYR]U	MO	NLdnHi zOP	oOPp	NYPSOP̂Y]	OP	]YSYWMU	]QUWO[YPY]	UQRWY	MKY	aLUM	NLd̂ YRM	LNNaQWLMQOR_	LRd	L̂OVRM	SOP	mKQWK	MKY	\PWKQMYWM	̂Ld	mQMKKOa]	NLd̂ YRM_	OP	RVaaQSd	L	TYPMQSQWLMY	OS	qLd̂ YRM	QR	mKOaY	OP	QR	NLPM_	LU	NPO[Q]Y]	QR	\PMQWaY	r	OS	\s\	ZOWV̂ YRM	\tutvtwxrn	LR]Hg {YMLQRLXY	mQMKKYa]	NVPUVLRM	MO	yYWMQOR	|exe}e~����������	��������f	gHhH�	���������f	gHhH�Hh	zOP	YLWK	NPOXPYUU	NLd̂ YRM	̂L]Y	NPQOP	MO	mKYR	MKY	oOPp	OS	MKQU	TORMPLWM	QU	UVcUMLRMQLaad	WÔ NaYMY_	MKY	lmRYP	L̂d	mQMKKOa]	MKY	SOaaOmQRX	L̂OVRM_	LU	PYMLQRLXY_	SPÔ 	MKY	NLd̂ YRM	OMKYPmQUY	]VYk~������	�	����������	��	������	��	��	��������	��	���������	����	����	�����������	���	��������	 ��	������	��	���������	���	��	�������	��	��¡������	�����zQ[Y	NYPWYRM	¢|£¤	OS	MKY	L̂OVRM	]VY_	NaVU	LR	L̂OVRM	RYWYUULPd	MO	ULMQUSd	LRd	WaLQ̂U_	aQYRU_	OP	bV]X̂ YRMU	LXLQRUM	MKY	TORMPLWMOP	mKQWK	KL[Y	ROM	cYYR	PYUOa[Y]_	UYMMaY]_	OP	]QUWKLPXY]e~����������	��������f	gHhH�Hj	{Y]VWMQOR	OP	aQ̂QMLMQOR	OS	PYMLQRLXY_	QS	LRd_	UKLaa	cY	LU	SOaaOmUk~��	���	���������	�����������	��	¥������	¦�§�̈�§	��	��	��	��������	�����	��	����	���	������	©��ª	��	����	«�������	��	�������������	��������¬	���������	�������������	���	����������	��	��������	��	���	©��ª	��	���¡����	��	¥������	�®�̄¬	������	���¡������	���	����	���������������°ORYf	gHhH�HI	±²WYNM	LU	UYM	SOPMK	QR	MKQU	yYWMQOR	|exe}eu_	mKYR	MKY	oOPp	OS	MKQU	TORMPLWM	QU	UVcUMLRMQLaad	WÔ NaYMY_	MKY	TORMPLWMOP	̂Ld	UVĉ QM	LR	\NNaQWLMQOR	SOP	qLd̂ YRM	MKLM	QRWaV]YU	MKY	PYMLQRLXY	mQMKKYa]	SPÔ 	NPQOP	\NNaQWLMQORU	SOP	qLd̂ YRM	NVPUVLRM	MO	MKQU	yYWMQOR	|exe}e	JKY	\NNaQWLMQOR	SOP	qLd̂ YRM	UVĉ QMMY]	mKYR	MKY	oOPp	OS	MKQU	TORMPLWM	QU	UVcUMLRMQLaad	WÔ NaYMY	UKLaa	ROM	QRWaV]Y	PYMLQRLXY	LU	SOaaOmUk~������	���	�����	����������	���	�������	��	���������	����	���	©��ª	��	����	«�������	��	�������������	��������¬	��	����	¥����������	«���������	��	���	©��ª	��	���	«����������	��	���	���³���	��	��������	���������°\f	gHj	́���µ	¶�·̧���f	gHjHh	́���µ	¶�·̧���	¹º�»�	�º�	¼½��»�¾�	¿À̧	�Á	Â�Á�Ã	½�	�	¿��ÄÀµ���Ã	¿À̧f	gHjHhHh	zQRLa	NLd̂ YRM_	WORUMQMVMQRX	MKY	YRMQPY	VRNLQ]	cLaLRWY	OS	MKY	TORMPLWM	yV̂ _	UKLaa	cY	̂L]Y	cd	MKY	lmRYP	MO	MKY	TORMPLWMOP	mKYR	Hh MKY	TORMPLWMOP	KLU	SVaad	NYPSOP̂Y]	MKY	TORMPLWM	Y²WYNM	SOP	MKY	TORMPLWMOP̀U	PYUNORUQcQaQMd	MO	WOPPYWM	oOPp	LU	NPO[Q]Y]	QR	\PMQWaY	xt	OS	\s\	ZOWV̂ YRM	\tutvtwxr_	LR]	MO	ULMQUSd	OMKYP	PYÅVQPŶYRMU_	QS	LRd_	mKQWK	Y²MYR]	cYdOR]	SQRLa	NLd̂ YRMn	LR]Hj L	SQRLa	TYPMQSQWLMY	SOP	qLd̂ YRM	OP	qPObYWM	TYPMQSQWLMY	SOP	qLd̂ YRM	KLU	cYYR	QUUVY]	cd	MKY	\PWKQMYWMef	gHjHhHj	JKY	lmRYP̀U	SQRLa	NLd̂ YRM	MO	MKY	TORMPLWMOP	UKLaa	cY	̂L]Y	RO	aLMYP	MKLR	uw	]LdU	LSMYP	MKY	QUUVLRWY	OS	MKY	SQRLa	TYPMQSQWLMY	SOP	qLd̂ YRM	OP	qPObYWM	TYPMQSQWLMY	SOP	qLd̂ YRM_	OP	LU	SOaaOmUk		~����������	��������
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HIJKLMN	O			PKQRSJN	INQTMSJKTUV	OWX	KYZ[Z\]	P̂_Z̀ZaY	b\ĉdefg	hijfklgjl	mknn	ogipg	qo	rsklkqn	tgjkokus	vqwgi	xyioyqsl	lu	hilkjng	z{	u|	hrh	tujy}gsl	h~�~�~�z��	ysngoo	lfg	xqilkgo	qxxuksl	�gnum	qsulfgi	ks�kpk�yqn�	sul	q	xqil�	lu	lfko	h�igg}gsl�	lu	ogipg	qo	rsklkqn	tgjkokus	vqwgi������������	��������V	OW�	�ZY�ZY�	PZ̀��[̂	Î à]�[ZaY�ui	qs�	�nqk}	oy��gjl	lu�	�yl	sul	igounpg�	��	}g�kqlkus	xyioyqsl	lu	hilkjng	z{	u|	hrh	tujy}gsl	h~�~�~�z��	lfg	�����������	���������msgi	qs�	lfg	�usliqjlui	jusogsl	lu	g jnyokpg	�yiko�kjlkus	u|	lfg	¡gm	¢uiw	£lqlg	£yxig}g	�uyil	mklf	�yiko�kjlkus	upgi	lfg	�uysl�	ks	mfkjf	lfg	¤iu�gjl	ko	nujqlg�	qs�	mqkpg	qs�	qs�	qnn	u��gjlkuso	lu	lfg	�yiko�kjlkus	u|	oyjf	juyil�	efg	�msgi	ofqnn	�g	gslklng�	lu	igjupgi	klo	igqousq�ng	qlluisg�o¥	|ggo	qs�	juolo	k|	kl	xigpqkno	ks	lfg	nklk�qlkus�		HIJKLMN	¦			JNIbKUHJKTU	TI	QSQRNUQKTUV	¦WX	§̈ d̂̂	[̈̂	LaY[d\_[	Q�©	Z̀	\	Q[Z��]\[̂�	Q�©V	¦WXWX	efg	�usliqjl	}q�	�g	lgi}ksqlg�	��	lfg	�msgi	ui	lfg	�usliqjlui	qo	xiupk�g�	ks	hilkjng	zª	u|	hrh	tujy}gsl	h~�~�~�z�������������	��������V	¦WXW�	efg	«uiw	}q�	�g	oyoxgs�g�	��	lfg	�msgi	qo	xiupk�g�	ks	hilkjng	zª	u|	hrh	tujy}gsl	h~�~�~�z�������������	��������V	¦W¬	Q�̀�̂ỲZaYefg	«uiw	}q�	�g	oyoxgs�g�	��	lfg	�msgi	qo	xiupk�g�	ks	hilkjng	zª	u|	hrh	tujy}gsl	h~�~�~�z�	ks	oyjf	jqog�	lfg	�usliqjl	£y}	qs�	�usliqjl	ek}g	ofqnn	�g	ksjigqog�	qo	xiupk�g�	ks	hilkjng	zª	u|	hrh	tujy}gsl	h~�~�~�z��	g jgxl	lfql	lfg	lgi}	®xiu|kl®	ofqnn	�g	ys�gioluu�	lu	}gqs	lfg	�usliqjlui¥o	�gg	qo	�gojik�g�	ks	£gjlkus	ª���~	ui	ª�ª�~�	qo	qxxnkjq�ng�	u|	lfko	h�igg}gsl�HIJKLMN	̄			bKQLNMMHUNTSQ	RIT°KQKTUQV	̄WX	«fgig	ig|gigsjg	ko	}q�g	ks	lfko	h�igg}gsl	lu	q	xiupkokus	u|	hrh	tujy}gsl	h~�~�~�z�	ui	qsulfgi	�usliqjl	tujy}gsl�	lfg	ig|gigsjg	ig|gio	lu	lfql	xiupkokus	qo	q}gs�g�	ui	oyxxng}gslg�	��	ulfgi	xiupkokuso	u|	lfg	�usliqjl	tujy}gslo�V	̄W�	efg	�msgi¥o	igxigogslqlkpg±�²�³�́	�������́	�³�µ�	�������́	�¶�	·����	µ¶̧·�³��µ·¶�vo�	¹nkºq�glf	»yxkgj�	hookolqsl	£yxgikslgs�gsl	¼	£½�~¾{z	£lqlg	¿uylg	�À��qlu�	¡gm	¢uiw	z����¤fusg	¡y}�gi±	Á�z{Â	Ã~ÃÄ�ª���	¹ lgsokus	{��Ã�q 	¡y}�gi±	Á�z{Â	Ã~ÃÄ~¾¾¾¹}qkn	h��igoo±		gwyxkgjÅjqlu}gik�kqs�ui�V	̄W¬	efg	�usliqjlui¥o	igxigogslqlkpg±�²�³�́	�������́	�³�µ�	�������́	�¶�	·����	µ¶̧·�³��µ·¶�												V	̄WÆ	¡gklfgi	lfg	�msgi¥o	sui	lfg	�usliqjlui¥o	igxigogslqlkpg	ofqnn	�g	jfqs�g�	mklfuyl	lgs	�q�o¥	xikui	sulkjg	lu	lfg	ulfgi	xqil��	qs�	ju}xnkqsjg	mklf	lfg	�usliqjl	tujy}gslo�
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H	IJK	LMNOPQMRS	QMT	UVMTNH	IJKJW	XYZ	[\]Ẑ	_]̀	aYZ	bc]â_daĉ	eY_ff	gĥdY_eZ	_]̀	i_j]a_j]	j]eĥ_]dZ	_e	eZa	kĉaY	j]	lml	ncdhiZ]a	lopoqrostu	_]̀	ZfeZ\YẐZ	j]	aYZ	bc]â_da	ncdhiZ]aevH	IJKJw	XYZ	bc]â_daĉ	eY_ff	gĥdY_eZ	_]̀	ĝcxj̀Z	eĥZay	zc]̀e	_e	eZa	kĉaY	j]	lml	ncdhiZ]a	lopoqrostu	_]̀	ZfeZ\YẐZ	j]	aYZ	bc]â_da	ncdhiZ]aevH	IJ{	|cajdZ	j]	ZfZdâc]jd	kĉi_a}	gĥeh_]a	ac	l̂ajdfZ	t	ck	lml	ncdhiZ]a	loporostu}	i_y	zZ	~jxZ]	j]	_ddĉ̀ _]dZ	\jaY	lml	ncdhiZ]a	�ospqrostp}	�hjf̀j]~	m]kĉi_ajc]	�c̀Zfj]~	_]̀	nj~ja_f	n_a_	��Yjzja}	jk	dcigfZaZ̀}	ĉ	_e	caYẐ\jeZ	eZa	kĉaY	zZfc\����	�����	����	��	����������	����	���	��������	����������	������	������������	���	���� ����¡	������	��	����������	������	����	��	�����	������	���	�����	�������	��	���	����¢����	���	�������	���	���	���	�£����	����	¤�	��������	��	¡�������	�	����	�����¢�	���	���	������������¥¦		H	IJ§	̈©ªSP	«PV¬NVMN®tv		l]y	h]heZ̀	lffc\_]dZ	bceae	ac	zZ	̂Zaĥ]Z̀	ac	[\]Ẑv�̄���¡��¢��	�������¦°±²L³́µ	¶			µ·̧¹µ±°²L̈·	̈º	³̈·²±°³²	»̈ ³̧¹µ·²¼H	¶JW	XYje	l~̂ZZiZ]a	je	dciĝjeZ̀	ck	aYZ	kcffc\j]~	̀cdhiZ]ae�JW lml	ncdhiZ]a	ltpoqrostu}	½a_]̀_̂̀ 	¾ĉi	ck	l~̂ZZiZ]a	�Za\ZZ]	[\]Ẑ	_]̀	bc]â_daĉ}	bc]eâhdajc]	�_]_~Ẑ	_e	l̀xjeẐ	�̀jajc]JwJw lml	ncdhiZ]a	lopoqrostu}	¿Z]Ẑ_f	bc]̀jajc]e	ck	aYZ	bc]â_da	kĉ	bc]eâhdajc]}	bc]eâhdajc]	�_]_~Ẑ	_e	l̀xjeẐ	�̀jajc]�̄���¡��¢��	�������¦JÀ n̂_\j]~e·OÁÂSP ²©ÃS »Q©Sss	st	tÄ Åjea	ck	n̂_\j]~	½YZZaeJÆ ½gZdjkjd_ajc]e¼SR©VM ²©ÃS »Q©S ÇQÈSNss	st	ts X_zfZ	ck	bc]aZ]aeJK l̀ Z̀]̀_}	jk	_]y�·OÁÂSP »Q©S ÇQÈSN		Éĉajc]e	ck	l̀ Z̀]̀_	̂Zf_aj]~	ac	zj̀̀ j]~	ĉ	ĝcgce_f	̂ZÊhĵZiZ]ae	_̂Z	]ca	g_̂a	ck	aYZ	bc]â_da	ncdhiZ]ae	h]fZee	aYZ	zj̀̀ j]~	ĉ	ĝcgce_f	̂ZÊhĵZiZ]ae	_̂Z	_fec	Z]hiẐ_aZ̀	j]	aYje	l̂ajdfZ	uv�̄���¡��¢��	�������¦J{ [aYẐ	̀cdhiZ]ae}	jk	_]y}	fjeaZ̀	zZfc\��̄���¡��¢�	�������¦XYZ	bc]â_da	ncdhiZ]ae	j]dfh̀Z	aYZ	|cajdZ	Xc	�j̀̀ Ẑe	Ël̀xẐajeZiZ]aÌ}	m]eâhdajc]e	ac	�j̀̀ Ẑe}	½hggfZiZ]a_̂y	m]eâhdajc]e	ac	�j̀̀ Ẑe}	�j̀	¾ĉi	Ëj]dfh̀j]~	Í]ja	É̂jdZeÌ	ËZ�ZdhaZ̀	zy	�j̀̀ ẐÌ}	aYZ	|c]ÎbcffhejxZ	�j̀̀ j]~	bẐajkjd_ajc]	ËZ�ZdhaZ̀	zy	�j̀̀ ẐÌ}	¿Z]Ẑ_f	bc]̀jajc]e}		½gZdjkjd_ajc]e}	n̂_\j]~e}	l̀ Z̀]̀_	jeehZ̀	ĝjĉ	ac	Z�Zdhajc]	ck	aYZ	bc]â_da}	l~̂ZZiZ]a	zZa\ZZ]	[\]Ẑ	_]̀	bc]â_daĉ	ËÏl~̂ZZiZ]aÏÌ}	caYẐ	ncdhiZ]ae	fjeaZ̀	j]	aYZ	l~̂ZZiZ]a}	_]̀	�c̀jkjd_ajc]e	jeehZ̀	ĉ	]Z~caj_aZ̀	_kaẐ	
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HIJIKLM	NO	PKQR	NH	ISIJTMKNU	NO	MVI	WXHIIYIUMZ		[VIHI	MVI	MIHY	\WXHIIYIUM\]	\̂NUMH_JM\	NH	\̀HKYI	̂NUMH_JM\	KR	TRIQ	KU	MVI	aIUIH_b	̂NUQKMKNUR	_UQ	NMVIH	N̂UMH_JM	cNJTYIUMR]	KM	RV_bb	YI_U	MVI	RIL_H_MI	deUIHf̂NUMH_JMNH	WXHIIYIUM	PIMeIIU	MVI	deUIH	_UQ	I_JV	̀HKYI	̂NUMH_JMNH	KQIUMKOKIQ	KU	̂NUQKMKNUR	NO	MVI	̂NUMH_JM	gaIUIH_b	_UQ	NMVIH	JNUQKMKNURhZiVKR	WXHIIYIUM	KR	IUMIHIQ	KUMN	_R	NO	MVI	Q_j	_UQ	jI_H	OKHRM	eHKMMIU	_PNkIZ		 		lmnop	qrstuvwxyz{ |ln}p~|}lp	qrstuvwxyz{				 					q�ysuwz�	uv�z	vu�	wsw�z{ q�ysuwz�	uv�z	vu�	wsw�z{
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DEFFGHDGFGHI�JKLMM�NG�IKG�OLIG�EP�IKQJ�RSTGGFGHIUVGPGT�IE�WGDIQEH�XY�YZ�XX�[�\]MIQ̂MG�_EHITLDI�W]FFLT̀abcd�ef�g�h WIQ̂]MLIGO�W]Fi�QH�LDDETOLHDG�jQIK�WGDIQEH�kUZ�NGMEjl f����h _EJI�EP�IKG�mETn�̂M]J�IKG�_EHITLDIEToJ�pGG�jQIK�L�q]LTLHIGGO�\LrQF]F�sTQDGi�QH�LDDETOLHDG�jQIK�WGDIQEH�kUk�NGMEjtuLJGO�EH�IKG�JGMGDIQEH�LNEvGi�DEF̂ MGIG�WGDIQEH�kUZi�kUw�ET�kUk�NGMEjUxabcd�yz�y{e�|}~��}�������}���a��~�|}������}��~���������}�����c������������������a����z�y{e{���KG�_EJI�EP�IKG�mETn�QJ�LJ�OGPQHGO�QH��rKQNQI�ui��GIGTFQHLIQEH�EP�IKG�_EJI�EP�IKG�mETnUz�y{e{���KG�_EHITLDIEToJ�pGG������������ ¡�¢� £�¡�¤¥�¦��§��̈©�ª̈¢��̈©��«��¬̈ ¤�̈¤�̈�«�¤�¡¤̈®̄¢̄̈¦�©̈¤�°���¤ ̄¦̄¦§��«��ª̈¦�¤�¥�̈¤±¢�²��³́��z�y{e{e��KG�FGIKEO�EP�LOµ]JIFGHI�EP�IKG�_EHITLDIEToJ�pGG�PET�DKLHSGJ�QH�IKG�mETn���z�y{e{y�¶QFQILIQEHJi�QP�LH̀i�EH�L�W]NDEHITLDIEToJ�EvGTKGLO�LHO�̂TEPQI�PET�QHDTGLJGJ�QH�IKG�DEJI�EP�QIJ�̂ETIQEH�EP�IKG�mETn���z�y{e{·�VGHILM�TLIGJ�PET�_EHITLDIEŢEjHGO�G¹]Q̂FGHI�JKLMM�HEI�GrDGGO����̂GTDGHI�t����ºx�EP�IKG�JILHOLTO�TGHILM�TLIG�̂LQO�LI�IKG�̂MLDG�EP�IKG�sTEµGDIU�z�y{e{»�¼HQI�̂TQDGJi�QP�LH̀��½°�¦�̄©¾��«��̄�� ��¦°�¢������«���¦̄��¡¤̄¥���¦°�¿��¦�̄�¾��̄ ̄���̄̈¦¢£�̄©��¦¾£��̈�À«̄¥«��«���¦̄��¡¤̄¥��À̄���Á���¡¡�̄¥�Á��³́Â��� Ã���~�����Ä�������}�~ a�����Å���Ã����ÆÇÈ{ÈÈÉ��z�y{e{Ê��KG�_EHITLDIET�JKLMM�̂TĜLTG�LHO�J]NFQI�IE�IKG�_EHJIT]DIQEH�\LHLSGTi�jQIKQH�Yk�OL̀J�EP�GrGD]IQHS�IKQJ�RSTGGFGHIi�L�jTQIIGH�_EHITEM��JIQFLIG�PET�IKG�ËjHGToJ�TGvQGj�LHO�L̂ T̂EvLMU��KG�_EHITEM��JIQFLIG�JKLMM�QHDM]OG�IKG�QIGFJ�QH�WGDIQEH�uUY�EP��rKQNQI�ui��GIGTFQHLIQEH�EP�IKG�_EJI�EP�IKG�mETnUz�y{y�|}~��}�������}���a��~�|}������}��~������������c������������������a����z�y{y{���KG�_EJI�EP�IKG�mETn�QJ�LJ�OGPQHGO�QH��rKQNQI�ui��GIGTFQHLIQEH�EP�IKG�_EJI�EP�IKG�mETnUz�y{y{���KG�_EHITLDIEToJ�pGG������������ ¡�¢� £�¡�¤¥�¦��§��̈©�ª̈¢��̈©��«��¬̈ ¤�̈¤�̈�«�¤�¡¤̈®̄¢̄̈¦�©̈¤�°���¤ ̄¦̄¦§��«��ª̈¦�¤�¥�̈¤±¢�²��³́��z�y{y{e��KG�FGIKEO�EP�LOµ]JIFGHI�EP�IKG�_EHITLDIEToJ�pGG�PET�DKLHSGJ�QH�IKG�mETn���z�y{y{y�¶QFQILIQEHJi�QP�LH̀i�EH�L�W]NDEHITLDIEToJ�EvGTKGLO�LHO�̂TEPQI�PET�QHDTGLJGJ�QH�IKG�DEJI�EP�QIJ�̂ETIQEH�EP�IKG�mETn���
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D�EFEFG�HIJKLM�NLKIO�PQN�RQJKNLSKQNTQUJIV�IWXYZ[IJK�O\LMM�JQK�I]SIIV����ZINSIJK�̂����_̀�QP�K\I�OKLJVLNV�NIJKLM�NLKI�ZLYV�LK�K\I�ZMLSI�QP�K\I�aNQbISKcD�EFEFd�eJYK�aNYSIOf�YP�LJgh�ijklmnopq�nrl�onls�tmk�untnl�nrl�vmon�wxoyl�tmk�zvtmnonq�{osontno|mu}�op�tmq}�n|�~royr�nrl�vmon�wxoyl�~o{{��l�tww{oyt�{l������ ��������������������� ������������������F�����D�EFEF��������������������������D�EFEF�F���\I�RQJKNLSK��X[�YO��XLNLJKIIV��g�K\I�RQJKNLSKQN�JQK�KQ�I]SIIV����̂ ����̀f�OX�bISK�KQ�LVVYKYQJO�LJV�VIVXSKYQJO��g�R\LJ�I�¡NVIN�LO�ZNQ¢YVIV�YJ�K\I�RQJKNLSK�£QSX[IJKOc��\YO�[L]Y[X[�OX[�YO�NIPINNIV�KQ�YJ�K\I�RQJKNLSK�£QSX[IJKO�LO�K\I�¤XLNLJKIIV�¥L]Y[X[�aNYSIc�RQOKO�U\YS\�UQXMV�SLXOI�K\I�¤XLNLJKIIV�¥L]Y[X[�aNYSI�KQ��I�I]SIIVIV�O\LMM��I�ZLYV��g�K\I�RQJKNLSKQN�UYK\QXK�NIY[�XNOI[IJK��g�K\I�¡UJINc�D�EFEF�F¦�§̈��������D�EFEF�F¦F��©MKINJLKIOf�YP�LJgf�YJSMXVIV�YJ�K\I�¤XLNLJKIIV�¥L]Y[X[�aNYSIh���� �������D�EFEF�F¦F¦��X�bISK�KQ�K\I�SQJVYKYQJO�JQKIV��IMQUf�K\I�PQMMQUYJ��LMKINJLKIO�[Lg��I�LSSIZKIV��g�K\I�¡UJIN�PQMMQUYJ��I]ISXKYQJ�QP�K\YO�©�NII[IJKc�eZQJ�LSSIZKLJSIf�K\I�¡UJIN�O\LMM�YOOXI�L�¥QVYPYSLKYQJ�KQ�K\YO�©�NII[IJKcijmulxn��l{|~�ltyr�t{nlxmtnl�tmk�nrl�y|mkono|mu�nrtn�svun��l�sln�p|x�nrl�ª~mlx�n|�tyylwn�nrl�t{nlxmtnl������ ����� «����������¬���§�����������D�EFEF�F�©MMQULJSIOf�YP�LJgf�YJSMXVIV�YJ�K\I�¤XLNLJKIIV�¥L]Y[X[�aNYSIhijklmnopq�ltyr�t{{|~tmyl������ �������D�EFEF�FE�©OOX[ZKYQJOf�YP�LJgf�XZQJ�U\YS\�K\I�¤XLNLJKIIV�¥L]Y[X[�aNYSI�YO��LOIVhijklmnopq�ltyr�tuuvswno|m����D�EFEF®��Q�K\I�I]KIJK�K\LK�K\I�RQJKNLSK�£QSX[IJKO�LNI�LJKYSYZLKIV�KQ�NIWXYNI�PXNK\IN�VI¢IMQZ[IJKf�K\I�¤XLNLJKIIV�¥L]Y[X[�aNYSI�YJSMXVIO�K\I�SQOKO�LKKNY�XKL�MI�KQ�OXS\�PXNK\IN�VI¢IMQZ[IJK�SQJOYOKIJK�UYK\�K\I�RQJKNLSK�£QSX[IJKO�LJV�NILOQJL�Mg�YJPINL�MI�K\INIPNQ[c��XS\�PXNK\IN�VI¢IMQZ[IJK�VQIO�JQK�YJSMXVI�S\LJ�IO�YJ�OSQZIf�OgOKI[Of�̄YJVO�LJV�WXLMYKg�QP�[LKINYLMOf�PYJYO\IOf�QN�IWXYZ[IJKf�LMM�QP�U\YS\f�YP�NIWXYNIVf�O\LMM��I�YJSQNZQNLKIV��g�R\LJ�I�¡NVINcD�EFEF°��\I�¡UJIN�O\LMM�LXK\QNY±I�ZNIZLNLKYQJ�QP�NI¢YOYQJO�KQ�K\I�RQJKNLSK�£QSX[IJKO�K\LK�YJSQNZQNLKI�K\I�L�NIIVTXZQJ�LOOX[ZKYQJO�SQJKLYJIV�YJ��ISKYQJ�²c²c³c²c��\I�¡UJIN�O\LMM�ZNQ[ZKMg�PXNJYO\�OXS\�NI¢YOIV�RQJKNLSK�£QSX[IJKO�KQ�K\I�RQJKNLSKQNc��\I�RQJKNLSKQN�O\LMM�JQKYPg�K\I�¡UJIN�LJV�©NS\YKISK�QP�LJg�YJSQJOYOKIJSYIO��IKUIIJ�K\I�L�NIIVTXZQJ�LOOX[ZKYQJO�SQJKLYJIV�YJ��ISKYQJ�²c²c³c²�LJV�K\I�NI¢YOIV�RQJKNLSK�£QSX[IJKOcD�EFG�́YWXYVLKIV�VL[L�IOf�YP�LJghijmulxn�nlxsu�tmk�y|mkono|mu�p|x�{ozvoktnlk�ktstµlu}�op�tmq}�n|��l�tuuluulk�om�tyy|xktmyl�~onr�¶lyno|m�·�̧����D�EFd�¡K\INhijmulxn�wx|¹ouo|mu�p|x��|mvu}�y|un�ut¹omµu�|x�|nrlx�omylmno¹lu}�op�tmq}�nrtn�soµrn�xluv{n�om�t�yrtmµl�n|�nrl�º|mnxtyn�¶vs����
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DE�FGHGI�JKL�MLNOPQ�RPSLNLQ�TU�LVRK�WMMXORVYOPZ�[PN�\VU]LZY�̂KVXX�TL�PZL�RVXLZQVN�]PZYK�LZQOZ_�PZ�YKL�XV̂Y�QVU�P[�YKL�]PZYK̀�PN�V̂�[PXXPâb��]PZYKcE�FGHGd�\NPSOQLQ�YKVY�VZ�WMMXORVYOPZ�[PN�\VU]LZY�Ô�NLRLOSLQ�TU�YKL�ePẐYNfRYOPZ�gVZV_LN�ZPY�XVYLN�YKVZ�YKL�[O[YK�hiYKj�QVU�P[�V�]PZYK̀�YKL�kaZLN�̂KVXX�]VlL�MVU]LZY�P[�YKL�V]PfZY�RLNYO[OLQ�YP�YKL�ePZYNVRYPN�ZPY�XVYLN�YKVZ�YKL�YKONYOLYK�hmnYKj��QVU�P[�YKL�̂V]L�]PZYKc�o[�VZ�WMMXORVYOPZ�[PN�\VU]LZY�Ô�NLRLOSLQ�TU�YKL�ePẐYNfRYOPZ�gVZV_LN�V[YLN�YKL�VMMXORVYOPZ�QVYL�[OpLQ�VTPSL̀�MVU]LZY�P[�YKL�V]PfZY�RLNYO[OLQ�̂KVXX�TL�]VQL�TU�YKL�kaZLN�ZPY�XVYLN�YKVZ�[PNYUq[OSL�h�ri�j�QVÛ�V[YLN�YKL�ePẐYNfRYOPZ�gVZV_LN�NLRLOSL̂�YKL�WMMXORVYOPZ�[PN�\VU]LZYcDE�FGHGsGH�tVRK�WMMXORVYOPZ�[PN�\VU]LZY�̂KVXX�TL�TV̂LQ�PZ�YKL�]P̂Y�NLRLZY�̂RKLQfXL�P[�SVXfL̂�̂fT]OYYLQ�TU�YKL�ePZYNVRYPN�OZ�VRRPNQVZRL�aOYK�YKL�ePZYNVRY�uPRf]LZŶc�JKL�̂RKLQfXL�P[�SVXfL̂�̂KVXX�VXXPRVYL�YKL�LZYONL�ePZYNVRY�vf]�V]PZ_�YKL�SVNOPf̂�MPNYOPẐ�P[�YKL�wPNlc�JKL�̂RKLQfXL�P[�SVXfL̂�̂KVXX�TL�MNLMVNLQ�OZ�̂fRK�[PN]̀�VZQ�̂fMMPNYLQ�TU�̂fRK�QVYV�YP�̂fT̂YVZYOVYL�OŶ�VRRfNVRÙ�V̂�YKL�ePẐYNfRYOPZ�gVZV_LN�VZQ�WNRKOYLRY�]VU�NLxfONLc�JKÔ�̂RKLQfXL�P[�SVXfL̂�SVXfL̂̀�fZXL̂̂�PTyLRYLQ�YP�TU�YKL�ePẐYNfRYOPZ�gVZV_LN�PN�WNRKOYLRỲ�̂KVXX�TL�f̂LQ�V̂�V�TV̂Ô�[PN�NLSOLaOZ_�YKL�ePZYNVRYPNẑ�WMMXORVYOPẐ�[PN�\VU]LZYcDE�FGHGsGd�oZ�VRRPNQVZRL�aOYK�WoW�uPRf]LZY�W{m{|}{n~�̀��LZLNVX�ePZQOYOPẐ�P[�YKL�ePZYNVRY�[PN�ePẐYNfRYOPZ̀�ePẐYNfRYOPZ�gVZV_LN�V̂�WQSÔLN�tQOYOPZ̀�VZQ�̂fTyLRY�YP�YKL�PYKLN�MNPSÔOPẐ�P[�YKL�ePZYNVRY�uPRf]LZŶ̀�YKL�V]PfZY�P[�LVRK�MNP_NL̂̂�MVU]LZY�̂KVXX�TL�RP]MfYLQ�V̂�[PXXPâb�����FE�FGHGF�������������������������������������������������������������������������������������������������������������E�FGHGFGH�wOYK�LVRK�WMMXORVYOPZ�[PN�\VU]LZỲ�YKL�ePZYNVRYPN�̂KVXX�̂fT]OY�YKL�RP̂Y�RPZYNPX�OZ[PN]VYOPZ�NLxfONLQ�OZ�tpKOTOY��̀�uLYLN]OZVYOPZ�P[�YKL�eP̂Y�P[�YKL�wPNl̀�VXPZ_�aOYK�MVUNPXX̂̀�MLYYU�RV̂K�VRRPfZŶ̀�NLRLOMYLQ�OZSPORL̂̀�PN�OZSPORL̂�aOYK�RKLRl�SPfRKLN̂�VYYVRKLQ̀�VZQ�VZU�PYKLN�LSOQLZRL�NLxfONLQ�TU�YKL�kaZLǸ�ePẐYNfRYOPZ�gVZV_LN�PN�WNRKOYLRY�YP�QL]PẐYNVYL�YKVY�MVU]LZŶ�VXNLVQU�]VQL�TU�YKL�ePZYNVRYPN�PZ�VRRPfZY�P[�YKL�eP̂Y�P[�YKL�wPNl�LxfVX�PN�LpRLLQ�MNP_NL̂̂�MVU]LZŶ�VXNLVQU�NLRLOSLQ�TU�YKL�ePZYNVRYPǸ�MXf̂�MVUNPXX̂�[PN�YKL�MLNOPQ�RPSLNLQ�TU�YKL�MNL̂LZY�WMMXORVYOPZ�[PN�\VU]LZỲ�XL̂̂�YKVY�MPNYOPZ�P[�YKL�MVU]LZŶ�VYYNOTfYVTXL�YP�YKL�ePZYNVRYPNẑ��LLcE�FGHGFGI�WMMXORVYOPẐ�[PN�\VU]LZY�̂KVXX�̂KPa�YKL�eP̂Y�P[�YKL�wPNl�VRYfVXXU�OZRfNNLQ�TU�YKL�ePZYNVRYPN�YKNPf_K�YKL�LZQ�P[�YKL�MLNOPQ�RPSLNLQ�TU�YKL�WMMXORVYOPZ�[PN�\VU]LZY�VZQ�[PN�aKORK�YKL�ePZYNVRYPN�KV̂�]VQL�PN�OZYLZQ̂�YP�]VlL�VRYfVX�MVU]LZY�MNOPN�YP�YKL�ZLpY�WMMXORVYOPZ�[PN�\VU]LZYcE�FGHGFGd�oZ�VRRPNQVZRL�aOYK�WoW�uPRf]LZY�W{m{q{n~��VZQ�̂fTyLRY�YP�PYKLN�MNPSÔOPẐ�P[�YKL�ePZYNVRY�uPRf]LZŶ̀�YKL�V]PfZY�P[�LVRK�MNP_NL̂̂�MVU]LZY�̂KVXX�TL�RP]MfYLQ�V̂�[PXXPâbE�FGHGFGdGH�JKL�V]PfZY�P[�LVRK�MNP_NL̂̂�MVU]LZY�̂KVXX�[ON̂Y�OZRXfQLbGH JKL�eP̂Y�P[�YKL�wPNl�V̂�QL̂RNOTLQ�OZ�tpKOTOY��̀�uLYLN]OZVYOPZ�P[�YKL�eP̂Y�P[�YKL�wPNl�GI JKVY�MPNYOPZ�P[�ePẐYNfRYOPZ�eKVZ_L�uONLRYOSL̂�YKVY�YKL�WNRKOYLRY�QLYLN]OZL̂̀�OZ�YKL�WNRKOYLRYẑ�MNP[L̂̂OPZVX�yfQ_]LZỲ�YP�TL�NLV̂PZVTXU�yf̂YO[OLQ��VZQGd JKL�ePZYNVRYPNẑ��LL�RP]MfYLQ�fMPZ�YKL�eP̂Y�P[�YKL�wPNl�QL̂RNOTLQ�OZ�YKL�MNLRLQOZ_�vLRYOPZ�ic~cicmc~c~�VY�YKL�NVYL�̂YVYLQ�OZ�vLRYOPZ�rcmc{��PN�O[�YKL�ePZYNVRYPNẑ��LL�Ô�̂YVYLQ�V̂�V�[OpLQ�̂f]�OZ�vLRYOPZ�rcmc{�VZ�V]PfZY�aKORK�TLVN̂�YKL�̂V]L�NVYOP�YP�YKVY�[OpLQq̂f]��LL�V̂�YKL�eP̂Y�P[�YKL�wPNl�OZRXfQLQ�OZ�vLRYOPZ�ic~cicmc~c~�TLVN̂�YP�V�NLV̂PZVTXL�L̂YO]VYL�P[�YKL�MNPTVTXL�eP̂Y�P[�YKL�wPNl�fMPZ�OŶ�RP]MXLYOPZc
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D�EFGFEFHFI�JKL�MNOPQR�OS�LMTK�UVOWVLXX�UMYNLQR�XKMZZ�RKLQ�[L�VL\PTL\�[Y]FG JKL�MWWVLWMRL�OS�MQY�MNOPQRX�UVL̂_OPXZY�UM_\�[Y�RKL�̀aQLVbFI JKL�MNOPQRc�_S�MQYc�SOV�dOVe�RKMR�VLNM_QX�PQTOVVLTRL\�MQ\�SOV�aK_TK�RKL�fVTK_RLTR�KMX�UVL̂_OPXZY�a_RKKLZ\�M�gLVR_S_TMRL�SOV�hMYNLQR�MX�UVÔ_\L\�_Q�fVR_TZL�i�OS�fjf�kOTPNLQR�flmlnlopibFH fQY�MNOPQR�SOV�aK_TK�RKL�gOQRVMTROV�\OLX�QOR�_QRLQ\�RO�UMY�M�qP[TOQRVMTROV�OV�NMRLV_MZ�XPUUZ_LVc�PQZLXX�RKL�dOVe�KMX�[LLQ�ULVSOVNL\�[Y�ORKLVX�RKL�gOQRVMTROV�_QRLQ\X�RO�UMYbFr sOV�dOVe�ULVSOVNL\�OV�\LSLTRX�\_XTÔLVL\�X_QTL�RKL�ZMXR�UMYNLQR�MUUZ_TMR_OQc�MQY�MNOPQR�SOV�aK_TK�RKL�fVTK_RLTR�NMY�a_RKKOZ\�UMYNLQRc�OV�QPZZ_SY�M�gLVR_S_TMRL�OS�hMYNLQR�_Q�aKOZL�OV�_Q�UMVRc�MX�UVÔ_\L\�_Q�fVR_TZL�i�OS�fjf�kOTPNLQR�flmlnlopibFE JKL�XKOVRSMZZc�_S�MQYc�_Q\_TMRL\�[Y�RKL�gOQRVMTROV�_Q�RKL�\OTPNLQRMR_OQ�VLtP_VL\�[Y�qLTR_OQ�uvpvuvp�RO�XP[XRMQR_MRL�UV_OV�fUUZ_TMR_OQX�SOV�hMYNLQRc�OV�VLXPZR_QW�SVON�LVVOVX�XP[XLtPLQRZY�\_XTÔLVL\�[Y�RKL�àQLVwX�MP\_ROVX�_Q�XPTK�\OTPNLQRMR_OQb�MQ\Fx yLRM_QMWL�a_RKKLZ\�UPVXPMQR�RO�qLTR_OQ�uvpvzvD�EFGFEFr�JKL�̀aQLVc�gOQXRVPTR_OQ�{MQMWLV�MQ\�gOQRVMTROV�XKMZZ�MWVLL�PUOQ�M�NPRPMZZY�MTTLURM[ZL�UVOTL\PVL�SOV�VL̂_La�MQ\�MUUVÔMZ�OS�UMYNLQRX�RO�qP[TOQRVMTROVX�MQ\�RKL�ULVTLQRMWL�OS�VLRM_QMWL�KLZ\�OQ�qP[TOQRVMTRXc�MQ\�RKL�gOQRVMTROV�XKMZZ�L|LTPRL�XP[TOQRVMTRX�_Q�MTTOV\MQTL�a_RK�RKOXL�MWVLLNLQRXvD�EFGFEFE�jQ�RMe_QW�MTR_OQ�OQ�RKL�gOQRVMTROVwX�fUUZ_TMR_OQX�SOV�hMYNLQRc�RKL�gOQXRVPTR_OQ�{MQMWLV�MQ\�fVTK_RLTR�XKMZZ�[L�LQR_RZL\�RO�VLZY�OQ�RKL�MTTPVMTY�MQ\�TONUZLRLQLXX�OS�RKL�_QSOVNMR_OQ�SPVQ_XKL\�[Y�RKL�gOQRVMTROVc�MQ\�XPTK�MTR_OQ�XKMZZ�QOR�[L�\LLNL\�RO�[L�M�VLUVLXLQRMR_OQ�RKMR�}p~�RKL�gOQXRVPTR_OQ�{MQMWLV�MQ\�fVTK_RLTR�KM̂L�NM\L�M�\LRM_ZL\�L|MN_QMR_OQc�MP\_R�OV�MV_RKNLR_T�̂LV_S_TMR_OQ�OS�RKL�\OTPNLQRMR_OQ�XP[N_RRL\�_Q�MTTOV\MQTL�a_RK�fVR_TZL�u�OV�ORKLV�XPUUOVR_QW�\MRMb�}l~�RKMR�RKL�gOQXRVPTR_OQ�{MQMWLV�MQ\�fVTK_RLTR�KM̂L�NM\L�L|KMPXR_̂L�OV�TOQR_QPOPX�OQ�X_RL�_QXULTR_OQXb�OV�}m~�RKMR�RKL�gOQXRVPTR_OQ�{MQMWLV�MQ\�fVTK_RLTR�KM̂L�NM\L�L|MN_QMR_OQX�RO�MXTLVRM_Q�KOa�OV�SOV�aKMR�UPVUOXLX�RKL�gOQRVMTROV�KMX�PXL\�MNOPQRX�UVL̂_OPXZY�UM_\�OQ�MTTOPQR�OS�RKL�gOQRVMTRv�qPTK�L|MN_QMR_OQXc�MP\_RX�MQ\�L̂V_S_TMR_OQXc�_S�VLtP_VL\�[Y�RKL�̀aQLVc�a_ZZ�[L�ULVSOVNL\�[Y�RKL�̀aQLVwX�MP\_ROVX�MTR_QW�_Q�RKL�XOZL�_QRLVLXR�OS�RKL�àQLVvD�EFGFEFx��|TLUR�a_RK�RKL�̀aQLVwX�UV_OV�MUUVÔMZc�RKL�gOQRVMTROV�XKMZZ�QOR�NMeL�M\̂MQTL�UMYNLQRX�RO�XPUUZ_LVX�SOV�NMRLV_MZX�OV�LtP_UNLQR�aK_TK�KM̂L�QOR�[LLQ�\LZ_̂LVL\�MQ\�XROVL\�MR�RKL�X_RLvD�EFGFEF��jS�S_QMZ�TONUZLR_OQ�OS�RKL�dOVe�_X�NMRLV_MZZY�\LZMYL\�RKVOPWK�QO�SMPZR�OS�RKL�gOQRVMTROVc�RKLQ�RKL�̀aQLV�XKMZZ�UMY�RKL�gOQRVMTROV�MQY�M\\_R_OQMZ�MNOPQRX�_Q�MTTOV\MQTL�a_RK�fVR_TZL�i�OS�fjf�kOTPNLQR�flml�lopivD�EFGFx����������������������������������������������������������������������������������������������������������D�EFGFxFG�d_RK�LMTK�fUUZ_TMR_OQ�SOV�hMYNLQRc�RKL�gOQRVMTROV�XKMZZ�XP[N_R�UMYVOZZXc�ULRRY�TMXK�MTTOPQRXc�VLTL_URL\�_Q̂O_TLX�OV�_Q̂O_TLX�a_RK�TKLTe�̂OPTKLVX�MRRMTKL\c�MQ\�MQY�ORKLV�L̂_\LQTL�VLtP_VL\�[Y�RKL�̀aQLVc�gOQXRVPTR_OQ�{MQMWLV�OV�fVTK_RLTR�RO�\LNOQXRVMRL�RKMR�UMYNLQRX�MZVLM\Y�NM\L�[Y�RKL�gOQRVMTROV�OQ�MTTOPQR�OS�RKL�gOXR�OS�RKL�dOVe�LtPMZ�OV�L|TLL\�UVOWVLXX�UMYNLQRX�MZVLM\Y�VLTL_̂L\�[Y�RKL�gOQRVMTROV�UZPX�UMYVOZZX�SOV�RKL�ULV_O\�TÔLVL\�[Y�RKL�UVLXLQR�fUUZ_TMR_OQ�SOV�hMYNLQRc�ZLXX�RKMR�UOVR_OQ�OS�RKL�UVOWVLXX�UMYNLQRX�MRRV_[PRM[ZL�RO�RKL�gOQRVMTROVwX�sLLvD�EFGFxFI��MTK�fUUZ_TMR_OQ�SOV�hMYNLQR�XKMZZ�[L�[MXL\�OQ�RKL�NOXR�VLTLQR�XTKL\PZL�OS�̂MZPLX�XP[N_RRL\�[Y�RKL�gOQRVMTROV�_Q�MTTOV\MQTL�a_RK�RKL�gOQRVMTR�kOTPNLQRXv�JKL�XTKL\PZL�OS�̂MZPLX�XKMZZ�MZZOTMRL�RKL�LQR_VL��PMVMQRLL\�{M|_NPN�hV_TL�MNOQW]�}p~�RKL�̂MV_OPX�UOVR_OQX�OS�RKL�dOVeb�}l~�MQY�TOQR_QWLQTY�SOV�TOXRX�RKMR�MVL�_QTZP\L\�_Q�RKL��PMVMQRLL\�{M|_NPN�hV_TL�[PR�QOR�ORKLVa_XL�MZZOTMRL\�RO�MQORKLV�Z_QL�_RLN�OV�_QTZP\L\�_Q�M�gKMQWL�̀V\LVb�MQ\�}m~�RKL�gOQRVMTROVwX�sLLvD�EFGFxFIFG�JKL�XTKL\PZL�OS�̂MZPLX�XKMZZ�[L�UVLUMVL\�_Q�XPTK�SOVNc�MQ\�XPUUOVRL\�[Y�XPTK�\MRM�RO�XP[XRMQR_MRL�_RX�MTTPVMTYc�MX�RKL�gOQXRVPTR_OQ�{MQMWLV�MQ\�fVTK_RLTR�NMY�VLtP_VLv�JK_X�XTKL\PZL�OS�̂MZPLX�XKMZZ�[L�PXL\�MX�M�[MX_X�SOV�VL̂_La_QW�RKL�gOQRVMTROVwX�fUUZ_TMR_OQX�SOV�hMYNLQRvD�EFGFxFIFI�JKL�MZZOTMR_OQ�OS�RKL��PMVMQRLL\�{M|_NPN�hV_TL�PQ\LV�RK_X�qLTR_OQ�uvpv�vl�XKMZZ�QOR�TOQXR_RPRL�M�XLUMVMRL�WPMVMQRLL\�NM|_NPN�UV_TL�SOV�RKL�gOXR�OS�RKL�dOVe�OS�LMTK�_Q\_̂_\PMZ�Z_QL�_RLN�_Q�RKL�XTKL\PZL�OS�̂MZPLXvD�EFGFxFIFH�dKLQ�RKL�gOQRVMTROV�MZZOTMRLX�TOXRX�SVON�M�TOQR_QWLQTY�RO�MQORKLV�Z_QL�_RLN�_Q�RKL�XTKL\PZL�OS�̂MZPLXc�RKL�gOQRVMTROV�XKMZZ�XP[N_R�XPUUOVR_QW�\OTPNLQRMR_OQ�RO�RKL�fVTK_RLTR�MQ\�gOQXRVPTR_OQ�{MQMWLVv
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D�EFGFHFI�JKKLMNOPMQRS�TQU�VOWXYRP�SZOLL�SZQ[�PZY�KYUNYRPO\Y�QT�NQXKLYPMQR�QT�YONZ�KQUPMQR�QT�PZY�]QÛ�OS�QT�PZY�YR_�QT�PZY�KYUMQ_�NQ̀YUY_�aW�PZY�JKKLMNOPMQR�TQU�VOWXYRPb�cZY�KYUNYRPO\Y�QT�NQXKLYPMQR�SZOLL�aY�PZY�LYSSYU�QT�def�PZY�KYUNYRPO\Y�QT�PZOP�KQUPMQR�QT�PZY�]QÛ�[ZMNZ�ZOS�ONPgOLLW�aYYR�NQXKLYPY_h�QU�dif�PZY�KYUNYRPO\Y�QaPOMRY_�aW�_M̀M_MR\�dOf�PZY�YjKYRSY�PZOP�ZOS�ONPgOLLW�aYYR�MRNgUUY_�aW�PZY�kQRPUONPQU�QR�ONNQgRP�QT�PZOP�KQUPMQR�QT�PZY�]QÛ�OR_�TQU�[ZMNZ�PZY�kQRPUONPQU�ZOS�XO_Y�KOWXYRP�QU�MRPYR_S�PQ�XÔY�KOWXYRP�KUMQU�PQ�PZY�RYjP�JKKLMNOPMQR�TQU�VOWXYRP�aW�daf�PZY�SZOUY�QT�PZY�lgOUORPYY_�mOjMXgX�VUMNY�OLLQNOPY_�PQ�PZOP�KQUPMQR�QT�PZY�]QÛ�MR�PZY�SNZY_gLY�QT�̀OLgYSbD�EFGFHFn�oR�ONNQU_ORNY�[MPZ�JoJ�pQNgXYRP�Jiqirisetu�OR_�SgavYNP�PQ�QPZYU�KUQ̀MSMQRS�QT�PZY�kQRPUONP�pQNgXYRPSu�PZY�OXQgRP�QT�YONZ�KUQ\UYSS�KOWXYRP�SZOLL�aY�NQXKgPY_�OS�TQLLQ[SwD�EFGFHFnFG�cZY�OXQgRP�QT�YONZ�KUQ\UYSS�KOWXYRP�SZOLL�TMUSP�MRNLg_YwFG cZOP�KQUPMQR�QT�PZY�lgOUORPYY_�mOjMXgX�VUMNY�KUQKYULW�OLLQNOaLY�PQ�NQXKLYPY_�]QÛ�OS�_YPYUXMRY_�aW�XgLPMKLWMR\�PZY�KYUNYRPO\Y�QT�NQXKLYPMQR�QT�YONZ�KQUPMQR�QT�PZY�]QÛ�aW�PZY�SZOUY�QT�PZY�lgOUORPYY_�mOjMXgX�VUMNY�OLLQNOPY_�PQ�PZOP�KQUPMQR�QT�PZY�]QÛ�MR�PZY�XQSP�UYNYRP�SNZY_gLY�QT�̀OLgYShFx cZOP�KQUPMQR�QT�PZY�lgOUORPYY_�mOjMXgX�VUMNY�KUQKYULW�OLLQNOaLY�PQ�XOPYUMOLS�OR_�YygMKXYRP�_YLM̀YUY_�OR_�SgMPOaLW�SPQUY_�OP�PZY�SMPY�TQU�SgaSYygYRP�MRNQUKQUOPMQR�MR�PZY�NQXKLYPY_�NQRSPUgNPMQR�QUu�MT�OKKUQ̀Y_�MR�[UMPMR\�MR�O_̀ORNY�aW�PZY�z[RYUu�SgMPOaLW�SPQUY_�QTT�PZY�SMPY�OP�O�LQNOPMQR�O\UYY_�gKQR�MR�[UMPMR\hFI cZOP�KQUPMQR�QT�kQRSPUgNPMQR�kZOR\Y�pMUYNPM̀YS�PZOP�PZY�JUNZMPYNP�_YPYUXMRYSu�MR�PZY�JUNZMPYNP{S�KUQTYSSMQROL�vg_\XYRPu�PQ�aY�UYOSQROaLW�vgSPMTMY_h�OR_Fn cZY�kQRPUONPQU{S�|YYu�NQXKgPY_�gKQR�PZY�kQSP�QT�PZY�]QÛ�_YSNUMaY_�MR�PZY�KUYNY_MR\�}YNPMQRS�~beb�b�bebe�OR_�~beb�b�bebi�OP�PZY�UOPY�SPOPY_�MR�}YNPMQR��b�bi�QUu�MT�PZY�kQRPUONPQU{S�|YY�MS�SPOPY_�OS�O�TMjY_�SgX�MR�PZOP�}YNPMQRu�OR�OXQgRP�PZOP�aYOUS�PZY�SOXY�UOPMQ�PQ�PZOP�TMjY_rSgX�TYY�OS�PZY�kQSP�QT�PZY�]QÛ�MRNLg_Y_�MR�}YNPMQRS�~beb�b�bebe�OR_�~beb�b�bebi�aYOUS�PQ�O�UYOSQROaLY�YSPMXOPY�QT�PZY�KUQaOaLY�kQSP�QT�PZY�]QÛ�gKQR�MPS�NQXKLYPMQRbD�EFGFHFnFx�cZY�OXQgRP�QT�YONZ�KUQ\UYSS�KOWXYRP�SZOLL�PZYR�aY�UY_gNY_�aWwFG cZY�O\\UY\OPY�QT�ORW�OXQgRPS�KUỲMQgSLW�KOM_�aW�PZY�z[RYUhFx cZY�OXQgRPu�MT�ORWu�TQU�]QÛ�PZOP�UYXOMRS�gRNQUUYNPY_�OR_�TQU�[ZMNZ�PZY�JUNZMPYNP�ZOS�KUỲMQgSLW�[MPZZYL_�O�kYUPMTMNOPY�TQU�VOWXYRP�OS�KUQ̀M_Y_�MR�JUPMNLY�t�QT�JoJ�pQNgXYRP�Jiqi�isethFI JRW�OXQgRP�TQU�[ZMNZ�PZY�kQRPUONPQU�_QYS�RQP�MRPYR_�PQ�KOW�O�}gaNQRPUONPQU�QU�XOPYUMOL�SgKKLMYUu�gRLYSS�PZY�]QÛ�ZOS�aYYR�KYUTQUXY_�aW�QPZYUS�PZY�kQRPUONPQU�MRPYR_S�PQ�KOWhFn |QU�]QÛ�KYUTQUXY_�QU�_YTYNPS�_MSNQ̀YUY_�SMRNY�PZY�LOSP�KOWXYRP�OKKLMNOPMQRu�ORW�OXQgRP�TQU�[ZMNZ�PZY�JUNZMPYNP�XOW�[MPZZQL_�KOWXYRPu�QU�RgLLMTW�O�kYUPMTMNOPY�QT�VOWXYRP�MR�[ZQLY�QU�MR�KOUPu�OS�KUQ̀M_Y_�MR�JUPMNLY�t�QT�JoJ�pQNgXYRP�Jiqi�isethFE cZY�SZQUPTOLLu�MT�ORWu�MR_MNOPY_�aW�PZY�kQRPUONPQU�MR�PZY�_QNgXYRPOPMQR�UYygMUY_�aW�}YNPMQR�~beb�be�PQ�SgaSPORPMOPY�KUMQU�JKKLMNOPMQRS�TQU�VOWXYRPu�QU�UYSgLPMR\�TUQX�YUUQUS�SgaSYygYRPLW�_MSNQ̀YUY_�aW�PZY�z[RYU{S�Og_MPQUS�MR�SgNZ�_QNgXYRPOPMQRh�OR_FH �YPOMRO\Y�[MPZZYL_�KgUSgORP�PQ�}YNPMQR�~beb�bD�EFGFHFE�cZY�z[RYU�OR_�PZY�kQRPUONPQU�SZOLL�O\UYY�gKQR�O�XgPgOLLW�ONNYKPOaLY�KUQNY_gUY�TQU�UỲMY[�OR_�OKKUQ̀OL�QT�KOWXYRPS�PQ�}gaNQRPUONPQUS�OR_�PZY�KYUNYRPO\Y�QT�UYPOMRO\Y�ZYL_�QR�}gaNQRPUONPSu�OR_�PZY�kQRPUONPQU�SZOLL�YjYNgPY�SgaNQRPUONPS�MR�ONNQU_ORNY�[MPZ�PZQSY�O\UYYXYRPSbD�EFGFHFH�oR�PÔMR\�ONPMQR�QR�PZY�kQRPUONPQU{S�JKKLMNOPMQRS�TQU�VOWXYRPu�PZY�kQRSPUgNPMQR�mORO\YU�OR_�JUNZMPYNP�SZOLL�aY�YRPMPLY_�PQ�UYLW�QR�PZY�ONNgUONW�OR_�NQXKLYPYRYSS�QT�PZY�MRTQUXOPMQR�TgURMSZY_�aW�PZY�kQRPUONPQU�OR_�SgNZ�ONPMQR�SZOLL�RQP�aY�_YYXY_�PQ�aY�O�UYKUYSYRPOPMQR�PZOP�def�PZY�kQRSPUgNPMQR�mORO\YU�QU�JUNZMPYNP�ZÒY�XO_Y�O�_YPOMLY_�YjOXMROPMQRu�Og_MPu�QU�OUMPZXYPMN�̀YUMTMNOPMQR�QT�PZY�_QNgXYRPOPMQR�SgaXMPPY_�MR�ONNQU_ORNY�[MPZ�}YNPMQR�~beb�be�QU�QPZYU�SgKKQUPMR\�_OPOh�dif�PZOP�PZY�kQRSPUgNPMQR�mORO\YU�QU�JUNZMPYNP�ZÒY�XO_Y�YjZOgSPM̀Y�QU�NQRPMRgQgS�QRrSMPY�MRSKYNPMQRSh�QU�dqf�PZOP�PZY�kQRSPUgNPMQR�mORO\YU�QU�JUNZMPYNP�ZÒY�XO_Y�YjOXMROPMQRS�PQ�OSNYUPOMR�ZQ[�QU�TQU�[ZOP�KgUKQSYS�PZY�kQRPUONPQU�ZOS�gSY_�OXQgRPS�KUỲMQgSLW�KOM_�QR�ONNQgRP�QT�PZY�kQRPUONPb�}gNZ�YjOXMROPMQRSu�Og_MPSu�OR_�ỲUMTMNOPMQRSu�MT�UYygMUY_�aW�PZY�z[RYUu�[MLL�aY�KYUTQUXY_�aW�PZY�z[RYU{S�Og_MPQUS�ONPMR\�MR�PZY�SQLY�MRPYUYSP�QT�PZY�z[RYUbD�EFGFHF���jNYKP�[MPZ�PZY�z[RYU{S�KUMQU�OKKUQ̀OLu�PZY�kQRPUONPQU�SZOLL�RQP�XÔY�O_̀ORNY�KOWXYRPS�PQ�SgKKLMYUS�TQU�XOPYUMOLS�QU�YygMKXYRP�[ZMNZ�ZÒY�RQP�aYYR�_YLM̀YUY_�OR_�SPQUY_�OP�PZY�SMPYb
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D�EFGFHFI�JK�KLMNO�PQRSOTULQM�QK�UVT�WQXY�LZ�RNUTXLNOO[�\TON[T\�UVXQ]̂V�MQ�KN]OU�QK�UVT�_QMUXNPUQX̀�UVTM�UVT�abMTX�ZVNOO�SN[�UVT�_QMUXNPUQX�NM[�N\\LULQMNO�NRQ]MUZ�LM�NPPQX\NMPT�bLUV�cXULPOT�d�QK�cJc�eQP]RTMU�cfgfhfijdklmLnT�STXPTMU�opqr�QK�UVT�NRQ]MU�\]T̀�SO]Z�NM�NRQ]MU�MTPTZZNX[�UQ�ZNULZK[�NM[�PONLRZ̀�OLTMZ̀�QX�s]\̂RTMUZ�N̂NLMZU�UVT�_QMUXNPUQX�bVLPV�VNnT�MQU�tTTM�XTZQOnT\̀�ZTUUOT\̀�QX�\LZPVNX̂T\kD�EFGFuFGFG�vVT�KQOOQbLM̂�LUTRZ�NXT�MQU�Z]tsTPU�UQ�XTUNLMN̂Twxyz{|}~��z���~|�{�z�~�{���|�~�~��~�|���~������z�����}|~��z��|��{�����{��|z|}�����z��~��z{���z{�}�z�|��|~�����l�QMTl�clD�EF�F�������������������������� ¡����¢��£¤���¥�¦�¥�§�¡������ ¡¥��¡̈������¡�©�ª����¡��ª���¡¤����«¤�������§�¬���¤�����¢�D�EF�F�FG�mLMNO�SN[RTMÙ�PQMZULU]ULM̂�UVT�TMULXT�]MSNL\�tNONMPT�QK�UVT�_QMUXNPU�®]R̀�ZVNOO�tT�RN\T�t[�UVT�abMTX�UQ�UVT�_QMUXNPUQX�bVTMFG UVT�_QMUXNPUQX�VNZ�K]OO[�STXKQXRT\�UVT�_QMUXNPU�T̄PTSU�KQX�UVT�_QMUXNPUQX°Z�XTZSQMZLtLOLU[�UQ�PQXXTPU�WQXY�NZ�SXQnL\T\�LM�cXULPOT�jf�QK�cJc�eQP]RTMU�cfgf±fijd̀�NM\�UQ�ZNULZK[�QUVTX�XT²]LXTRTMUZ̀�LK�NM[̀�bVLPV�T̄UTM\�tT[QM\�KLMNO�SN[RTMU³F� UVT�_QMUXNPUQX�VNZ�Z]tRLUUT\�N�KLMNO�NPPQ]MULM̂�KQX�UVT�_QZU�QK�UVT�WQXỲ�S]XZ]NMU�UQ�́ V̄LtLU�µ̀�eTUTXRLMNULQM�QK�UVT�_QZU�QK�UVT�WQXY�NM\�N�KLMNO�cSSOLPNULQM�KQX�¶N[RTMU³�NM\F· N�KLMNO�_TXULKLPNUT�KQX�¶N[RTMU�QX�¶XQsTPU�_TXULKLPNUT�KQX�¶N[RTMU�VNZ�tTTM�LZZ]T\�t[�UVT�cXPVLUTPU�LM�NPPQX\NMPT�bLUV�́ V̄LtLU�µ̀�eTUTXRLMNULQM�QK�UVT�_QZU�QK�UVT�WQXYkD�EF�F�F��vVT�abMTX°Z�KLMNO�SN[RTMU�UQ�UVT�_QMUXNPUQX�ZVNOO�tT�RN\T�MQ�ONUTX�UVNM�gi�\N[Z�NKUTX�UVT�LZZ]NMPT�QK�UVT�KLMNO�_TXULKLPNUT�KQX�¶N[RTMU�QX�¶XQsTPU�_TXULKLPNUT�KQX�¶N[RTMÙ�QX�NZ�KQOOQbZw��D�EF·�¶N[RTMUZ�\]T�NM\�]MSNL\�]M\TX�UVT�_QMUXNPU�ZVNOO�tTNX�LMUTXTZU�KXQR�UVT�\NUT�SN[RTMU�LZ�\]T�NU�UVT�XNUT�ZUNUT\�tTOQb̀�QX�LM�UVT�NtZTMPT�UVTXTQK̀�NU�UVT�OT̂NO�XNUT�SXTnNLOLM̂�KXQR�ULRT�UQ�ULRT�NU�UVT�SONPT�bVTXT�UVT�¶XQsTPU�LZ�OQPNUT\kxyz{|}~�}�~|�����z~|}|{~���}||���̧�z������z������q����¹«º�Hxy��~�|�̧�}~�|{���~��������}||���z{|}~�~�|�z��|�����}|{{��z���~�|}���z~��~��z��}��~��z����~�|�yz�~����»|��{��z�¼�½|}������~�|}�~��z�~�|�¾}���~|�~��
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��������DEFG�HIJ�KLHMN�OPQRSTU�UFV�QPU�IFU�GSOFLWSX�QJV�QJ�NSXMHUMFI�YPGOPHIU�UF�ZGUMTLS�[\�F]�ẐZ�_FTPNSIU�Z̀ àb̀c[dV�UeS�NSUeFX�F]�QMIXMIf�XMOYPUS�GSOFLPUMFI�OeHLL�QS�HO�]FLLFgOhijklmn�okl�pqqrsqrtpol�usvwxy����z ZGQMUGHUMFI�YPGOPHIU�UF�ZGUMTLS�[\�F]�ẐZ�_FTPNSIU�Z̀ àb̀c[d{y����z |MUMfHUMFI�MI�H�TFPGU�F]�TFNYSUSIU�RPGMOXMTUMFI{y����z }UeSGh�i~qlmt��x��]̂�UeS�}gISG�HIX�KFIUGHTUFG�XF�IFU�OSLSTU�H�NSUeFX�F]�QMIXMIf�XMOYPUS�GSOFLPUMFIV�FG�XF�IFU�OPQOS�PSIULJ�HfGSS�MI�gGMUMIf�UF�H�QMIXMIf�XMOYPUS�GSOFLPUMFI�NSUeFX�FUeSG�UeHI�LMUMfHUMFIV�KLHMNO�gMLL�QS�GSOFLWSX�QJ�LMUMfHUMFI�MI�H�TFPGU�F]�TFNYSUSIU�RPGMOXMTUMFI{}gISG�HIX�UeS�KFIUGHTUFG�TFIOSIU�UF�S�TLPOMWS�RPGMOXMTUMFI�F]�UeS��Sg��FG���UHUS��PYGSNS�KFPGU�gMUe�RPGMOXMTUMFI�FWSG�UeS�KFPIUJ�MI�geMTe�UeS��GFRSTU�MO�LFTHUSX�HIX�gHMWS�HIJ�HIX�HLL�FQRSTUMFIO�UF�UeS�RPGMOXMTUMFI�F]�OPTe�TFPGU{��eS�}gISG�OeHLL�QS�SIUMULSX�UF�GSTFWSG�MUO�GSHOFIHQLS�HUUFGISJO��]SSO�HIX�TFOUO�M]�MU�YGSWHMLO�MI�UeS�LMUMfHUMFI{��D����������̂]�UeS�KFIUGHTU�MO�USGNMIHUSX�]FG�UeS�}gISG�O�TFIWSIMSITS�MI�HTTFGXHITS�gMUe�ZGUMTLS�[��F]�ẐZ�_FTPNSIU�Z̀ àb̀c[dV�UeSI�UeS�}gISG�OeHLL�YHJ�UeS�KFIUGHTUFG�H�USGNMIHUMFI�]SS�HO�]FLLFgOhi���lro�okl�p�s��o�s���sr��loks���sr��lolr�t�t����okl��ll��t��p����qp�pu�l�os�okl�js�orpmosr��s��s�t���p�olr�t�pots���sr�okl����lr���ms��l�tl�mlwx����������� ��¡���¢£¤¡ ¥¦¡�§̈©�ª«�¬¥«��£¤�¡���¢£«¡�£®�¡����£ ̄�°ª¡��£ �°ª¡�£̈¡�¥�±̈¥ ¥¤¡���²¥³ª©̈©�́ ª¦���������µ� ©ª¤¥¡ª£¤�����������eS�KFIUGHTU�NHJ�QS�USGNMIHUSX�QJ�UeS�}gISG�FG�UeS�KFIUGHTUFG�HO�YGFWMXSX�MI�ZGUMTLS�[��F]�ẐZ�_FTPNSIU�Z̀ àb̀c[d{����������µ� ©ª¤¥¡ª£¤�¶·�¡���̧°¤� �®£ �¢¥̈«�������������̂]�UeS�}gISG�USGNMIHUSO�UeS�KFIUGHTU�]FG�THPOS�HO�YGFWMXSX�MI�ZGUMTLS�[��F]�ẐZ�_FTPNSIU�Z̀ àb̀c[dV�UeS�}gISG�OeHLL�UeSI�FILJ�YHJ�UeS�KFIUGHTUFG�HI�HNFPIU�HO�]FLLFgOh�� �H�S�UeS�KFOU�F]�UeS�¹FG��MITPGGSX�QJ�UeS�KFIUGHTUFG�UF�UeS�XHUS�F]�USGNMIHUMFIº�� ZXX�UeS�KFIUGHTUFG�O�ESSV�TFNYPUSX�PYFI�UeS�KFOU�F]�UeS�¹FG��UF�UeS�XHUS�F]�USGNMIHUMFI�HU�UeS�GHUS�OUHUSX�MI��STUMFI��{a{̀�FG��{�{̀V�HO�HYYLMTHQLSV�FGV�M]�UeS�KFIUGHTUFG�O�ESS�MO�OUHUSX�HO�H�]M�SX�OPN�MI�UeHU��STUMFIV�HI�HNFPIU�UeHU�QSHGO�UeS�OHNS�GHUMF�UF�UeHU�]M�SX»OPN�ESS�HO�UeS�KFOU�F]�UeS�¹FG��HU�UeS�UMNS�F]�USGNMIHUMFI�QSHGO�UF�H�GSHOFIHQLS�SOUMNHUS�F]�UeS�YGFQHQLS�KFOU�F]�UeS�¹FG��PYFI�MUO�TFNYLSUMFIº�¼ �PQUGHTU�UeS�HffGSfHUS�F]�YGSWMFPO�YHJNSIUO�NHXS�QJ�UeS�}gISGº�HIX�½ �PQUGHTU�UeS�TFOUO�HIX�XHNHfSO�MITPGGSXV�FG�UF�QS�MITPGGSXV�QJ�UeS�}gISG�PIXSG�ZGUMTLS�[��F]�ẐZ�_FTPNSIU�Z̀ àb̀c[d{������������¹eSI�UeS�KFIUGHTU��PN�MO�QHOSX�FI�UeS�KFOU�F]�UeS�¹FG��gMUe�H�¾PHGHIUSSX�¿H�MNPN��GMTSV�M]�UeS�}gISG�USGNMIHUSO�UeS�KFIUGHTU�]FG�THPOS�HO�YGFWMXSX�MI�ZGUMTLS�[��F]�ẐZ�_FTPNSIU�Z̀ à»̀c[dV�UeS�HNFPIUV�M]�HIJV�UF�QS�
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DEFG�HI�HJK�LIMHNEOHIN�PMGKN�QNHFORK�ST�IU�QVQ�WIOPXKMH�QYZY[Y\S]�̂JERR�MIH�OEP̂K�HJK�_PENEMHKKG�̀EaFXPX�bNFOK�HI�cK�KaOKKGKGd�MIN�̂JERR�FH�KaOKKG�HJK�EXIPMH�OEROPREHKG�FM�eKOHFIM�fgYgSgYgSgh�ijkjljkjm�nJK�opMKN�̂JERR�ER̂I�DEq�HJK�LIMHNEOHIN�UEFN�OIXDKM̂EHFIMd�KFHJKN�cq�DPNOJÊK�IN�NKMHER�EH�HJK�KRKOHFIM�IU�HJK�opMKNd�UIN�EMq�KrPFDXKMH�IpMKG�cq�HJK�LIMHNEOHIN�HJEH�HJK�opMKN�KRKOĤ�HI�NKHEFM�EMG�HJEH�F̂�MIH�IHJKNpF̂K�FMORPGKG�FM�HJK�LÎH�IU�HJK�sINt�PMGKN�eKOHFIM�fgYgSgYgSgSg�nI�HJK�KaHKMH�HJEH�HJK�opMKN�KRKOĤ�HI�HEtK�RKuER�Ê̂FuMXKMH�IU�̂PcOIMHNEOĤ�EMG�DPNOJÊK�INGKN̂�vFMORPGFMu�NKMHER�EuNKKXKMĤwd�HJK�LIMHNEOHIN�̂JERRd�Ê�E�OIMGFHFIM�IU�NKOKFxFMu�HJK�DEqXKMĤ�NKUKNNKG�HI�FM�HJF̂�QNHFORK�fd�KaKOPHK�EMG�GKRFxKN�ERR�̂POJ�DEDKN̂�EMG�HEtK�ERR�̂POJ�̂HKD̂d�FMORPGFMu�HJK�RKuER�Ê̂FuMXKMH�IU�̂POJ�̂PcOIMHNEOĤ�EMG�IHJKN�OIMHNEOHPER�NFuJĤ�IU�HJK�LIMHNEOHINd�Ê�HJK�opMKN�XEq�NKrPFNK�UIN�HJK�DPNDÎK�IU�UPRRq�xK̂HFMu�FM�HJK�opMKN�HJK�NFuJĤ�EMG�cKMKUFĤ�IU�HJK�LIMHNEOHIN�PMGKN�̂POJ�̂PcOIMHNEOĤ�IN�DPNOJÊK�INGKN̂g�QRR�ePcOIMHNEOĤd�DPNOJÊK�INGKN̂�EMG�NKMHER�EuNKKXKMĤ�KMHKNKG�FMHI�cq�HJK�LIMHNEOHIN�pFRR�OIMHEFM�DNIxF̂FIM̂�ERRIpFMu�UIN�Ê̂FuMXKMH�HI�HJK�opMKN�Ê�GK̂ONFcKG�EcIxKgh�ijkjljm�yz{|}~��}�~������z���~z{���{���~�z~}z~�zVU�HJK�opMKN�HKNXFMEHK̂�HJK�LIMHNEOH�UIN�OIMxKMFKMOK�FM�EOOINGEMOK�pFHJ�QNHFORK�ST�IU�QVQ�WIOPXKMH�QYZY�Y\S]d�HJKM�HJK�opMKN�̂JERR�DEq�HJK�LIMHNEOHIN�E�HKNXFMEHFIM�UKK�Ê�UIRRIp̂���������������������������������������������������������������������� ¡���������¢�����£������¡¡�¤��������������������������¥¤���¦��£��§�����£�̈©��ª̀ ĝ�«RF¬EcKHJ�PDFKOd�Q̂ F̂̂HEMH�ePDKNFMHKMGKMH�®�ēoY°±S�eHEHK�²IPHK�Zf\LEHId�³Kp�́INt�SZ\ZZbJIMK�³PXcKN��vZS±w�µYµ[ZTZ]d�«aHKM̂FIM�±\\µ¶Ea�³PXcKN��vZS±w�µYµ[Y°°°«XEFR�QGGNK̂̂���KtPDFKO·OEHIXKNFGFEMgINuªh�̧j¹�³KFHJKN�HJK�opMKNº̂�MIN�HJK�LIMHNEOHINº̂�NKDNK̂KMHEHFxK�̂JERR�cK�OJEMuKG�pFHJIPH�HKM�GEq̂º�DNFIN�MIHFOK�HI�HJK�IHJKN�DENHqgDENHqd�EMG�OIXDRFEMOK�pFHJ�HJK�LIMHNEOH�WIOPXKMĤg»¼½¾�ih�̧j¿jl�nJK�opMKN�EMG�HJK�LIMHNEOHIN�̂JERR�DPNOJÊK�EMG�XEFMHEFM�FM̂PNEMOK�Ê�̂KH�UINHJ�FM�QVQ�WIOPXKMH�QSZYÀ�Y\S]d�eHEMGENG�¶INX�IU�QuNKKXKMH�̄KHpKKM�opMKN�EMG�LIMHNEOHINd�LIM̂HNPOHFIM�̀EMEuKN�Ê�QGxF̂KN�«GFHFIMd�«aJFcFH�Qd�VM̂PNEMOK�EMG�̄IMĜd�QYZYÀ�Y\S]�EMG�KR̂KpJKNK�FM�HJK�LIMHNEOH�WIOPXKMĤgh�̧j¿jk�nJK�LIMHNEOHIN�̂JERR�DPNOJÊK�EMG�DNIxFGK�̂PNKHq�cIMĜ�Ê�̂KH�UINHJ�FM�QVQ�WIOPXKMH�QSZYÀ�Y\S]d�«aJFcFH�Qd�QYZYÀ�Y\S]�EMG�KR̂KpJKNK�FM�HJK�LIMHNEOH�WIOPXKMĤgªh�̧ji�ÁzÂ��}�~Ã�}Ä������z�»�{�}zÃ���z{�Ä{��}Ã}�~ÃÅsJKNK�HJK�LIMHNEOH�F̂�cÊKG�IM�HJK�LÎH�IU�HJK�sINt�DRP̂�HJK�LIMHNEOHINº̂�¶KKd�pFHJ�IN�pFHJIPH�E�_PENEMHKKG�`EaFXPX�bNFOKd�HJK�LIMHNEOHIN�EOOKDĤ�HJK�NKREHFIM̂JFD�IU�HNP̂H�EMG�OIMUFGKMOK�K̂HEcRF̂JKG�cq�HJF̂�QuNKKXKMH�EMG�OIxKMEMĤ�pFHJ�HJK�opMKN�HI�OIIDKNEHK�pFHJ�HJK�QNOJFHKOH�EMG�KaKNOF̂K�HJK�LIMHNEOHINº̂�̂tFRR�EMG�ÆPGuXKMH�FM�UPNHJKNFMu�HJK�FMHKNK̂Ĥ�IU�HJK�opMKNÇ�HI�UPNMF̂J�KUUFOFKMH�cP̂FMK̂̂�EGXFMF̂HNEHFIM�EMG�̂PDKNxF̂FIMÇ�HI�UPNMF̂J�EH�ERR�HFXK̂�EM�EGKrPEHK�̂PDDRq�IU�pINtKN̂�EMG�XEHKNFER̂Ç�EMG�HI�DKNUINX�HJK�sINt�FM�EM�KaDKGFHFIP̂�EMG�KOIMIXFOER�XEMMKN�OIM̂F̂HKMH�pFHJ�HJK�opMKNº̂�FMHKNK̂Ĥg�nJK�opMKN�EuNKK̂�HI�UPNMF̂J�EMG�EDDNIxKd�FM�E�HFXKRq�XEMMKNd�FMUINXEHFIM�NKrPFNKG�cq�HJK�LIMHNEOHIN�EMG�HI�XEtK�DEqXKMĤ�HI�HJK�LIMHNEOHIN�FM�EOOINGEMOK�pFHJ�HJK�NKrPFNKXKMĤ�IU�HJK�LIMHNEOH�WIOPXKMĤgSg��QMq�PMP̂KG�QRRIpEMOK�LÎĤ�HI�cK�NKHPNMKG�HI�opMKNg
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D��M2��0�

�+"&%�� D��2M�

����2�
M0�����Q+K�/+7
F��e",��7
@+E"#�&7
<&�"E+7
<&�&E+/+7
4�&�*+�	2�	�
M0�����G�-"#�

<&JK
%��
!�-&#�"$#
�'
F"/�
@+�e�%7
G�-"#7
G�KE�&7
GK�&#E+J�7
<#*��J+7
!��"&
+&E
N�#%
!��"&�<&%+�"��

!��
Q"%K
+&E
!�-&#�"$
�'
B�&�.+�<#-�/��

<&JK
%��
!�-&#�"$#
�'
A,(�K7
Q�&#%+&%"+7
N"JJ"+,#%�-&
+&E
<&�"E+
G+e��f	L�����
����� �Tg� g���S ��g� g����AEE"%"�&+J6+#"*
>+%�
56��#�
h
>�JJ; �
����T �
 �T �4"/&
�+"&%"&/ ����T  �T �G�+E
6+#�E
�+"&%
A(+%�,�&% ����T  �T �H�K-+JJ
!+$��g
W"&"#��� ���TT  ����N+JJ*�.��"&/ ���TT  ����H�K-+JJ
@+*�"&�
<$��+%�� �T��T  ����4$�+K ���TT  �T ��+�e"&/
G�%7
F-K
4%�"$"&/ ���TT  �T �8$�iK
56��#�X>�JJ��; ���TT  �T �8$�iK
54$�+K; ���TT  �T �4+&E(J+#%"&/
5<$��+%��; ���TT  �T �6�+%#-+"&
Q�+"� ���TT  �T �4-"&/
4*+''�JE ���TT  �T �4%��*%��+J
4%��J ���TT  �T �5�i*�$%
(�"E/�#7%+&e#7%�&&�J;Q�+J
!+�
�$�iK �T�TT  �T �A#(�#%�#
8&*+$#�J+%"�& ����T  �T ��!�
(�
+JJ�*+%�E
+%
+
J+%��
E+%��V<!8
X
488
6>?HB8
�A?V!8>
>A!84
W<>
6>?HB847
!AVj47
<>
!UVV8G4�V<!8�
W<>
AVI
4F?W!
NF?QF
4!A>!4
�>?<>
!<
����
A@
<>
AW!8>
 ����
V<<V7
AGG
8@�G<I884
NF<
N<>j
A
4?VBG8?>>8BUGA>
N<>j
4F?W!
<V
B<=8>V@8V!AG
@AVHA!8H
N<>j
4FAGG
68
�A?H
AV
AHH?!?<VAG
�����
�8>
F<U>
A6<=8
!F8A��G?QA6G8
NAB8
4QAG8�V<!8
X
!��
k8,$J�K��
>�/"#%�+%"�&k
5S�� ;
�#�
�'
+
P�
H+Kg �
F���
N��e
#*��E�J�#P
-"JJ
&�
J�&/��
(�
+**�$%�E
��
$��*�##�E�
AJJ
��/"#%���E$��)�*%#
$�"��
%�
O�&�
S�7
���S
-"JJ
�i$"��
-"%�"&
%��
/�+&%�E
%",�
'�+,���+/�
��

���.+"J"&/
N+/�
>+%�#
'��
�Tg� g���S
X
��gS�g���� ��(J"#��E
(K
%��
V�-
I��e
4%+%�
H�$+�%,�&%
�'
G+(��G+#%
��(J"#��E
�&
<*%
� 
���S �>Q
V�,(��
���S� ��S 

Q+K�/+
Q��&%K



����������	
���������������������������������������������������������������
	����
�����
�	��������� �����������������!���
������������������������"���!���������������
�����������������
������������"���!�����#��������$��
#
���
����������������$���$�%�����&##
��!'())*+,+-./*�0+-+12.'��������34��������� 5�67!869:+;.2,+�)/<=����%��>���������&?@��A @��BC@>�D&�@���&���E���
����������$���
#�����������
������
�	����������������
��$���������������=���������������������������
	����
��!F9*2G/<��
3 =����������H&IAJBK��BC@&L���
��3 =����7��M�����H&IAJBK��BC@D&�@3�B���$
��������#�$$�������=������
$$������$���������� ����!�B���$
��������#�$$�������=��������
$$������$������������
��!;+N2'.+;+G�/));+-.2O+'PBC@=�"�������3��
����QJ��������3�R7��������������������#�$$��
�	���	������3��� 6� S� ��� 7�� M�� R�� 8��5��8!�� 5��8!7� 5��T!�� 5��T!7� 5�6�!�� 5�6�!�� 5�66!�� 5�6S!��J����$$���"��Q��
�
����3�R7��������������������#�$$��
�	���	������3��� 6� S� ��� 7�� M��5�6�!�� 5�6�!7� 5�6�!�� 5�6�!7� 5�66!�� 5�6S!��=U��I@ @D�BI�%@D@�A�=�"�������3��
����QJ��������3��� 6� S� ��� 7�� M�� R�� 8��5�M!7� 5�M!7� 5�R!7� 5�R!7� 5���!7� 5���!7� 5��S!�� 5��S!��J����$$���"��Q��
�
����3��� 6� S� ��� 7�� M��5�R!7� 5�R!7� 5�R!7� 5���!�� 5���!�� 5��6!�� M�S�)VWXYZ[ \]̂]\̂_]_̀a90�G+'O;2).29-����
���� G2'.;2O.��S+-.2;+�O9(-.2+'B$$�	�����%�������b�������	����b���	���b������c����b�����	��b�����	���b���$����J�$�������@�
���C��������H���
�����4�##������I��
���I
L
�	������ �
����� �������D
�	�����&��
���&����	���&����
���&�$������&���	���&���	���=����$����=�������=�!�I��������=���������
�	������"�
����P������P���
�	��K����d/N+'��������3 �RQ��Q6�6S%�
	� 5��6!�M�����$ �6!�M����> ��!�M����%�
	����
��
�	�b����������BII�P&�e@�=��������##�������
	���
��$�
�	��$�	���������������"�
���
����f������g���������������������&DIK�#���%�
	����
��
�	!�����������""$
������
���������������������������������������"
"����
	���������������������������������������$��
����������������!b�L�����$$���"����#�������
��$�
�	���������$
�
����������$������������������������#
���	$��������������!D��������
�
���$�5�!7��"��������
����c�
��������������������
�	��	��������"��������"��
#
���
�����c�
����������
#�����������"�
������M3��������#�����63�������!'())*+,+-./*�0+-+12.'��������3 5�S�!8T9:+;.2,+�)/<@E���
����������$��=�����%��@����>���������&?@��A @��BC@!B$$������������=�����%���>���������&?@��A @��BC@!>D������=�������
��"����$���������
	����
���
#�������"$������
������������E��"���������������f��������"
��$�L��
#
���
����#�
$$�����
�"������ ����������	����
������������������L�
$��$�����������"$����!F9*2G/<��
3 =����������H&IAJBK��BC@&L���
��3 =����7��M�����H&IAJBK��BC@ ��	��7�

���L�
$
�	�P�	��������#����RQ��Q6�6S����MQS�Q6�6� ���$
�����������D���K����=�����J�"���������#�I����I�������$
�������&������6�6S ��b�D������6�6S��6�S���b���	��b�����



�����������	

�������������������������������������������������� !�����"�!��������#���!�$��!%������������&�� '!( )�( *�� ��� +��,�'*-�� ,�'+-�� ,�'.-�� ,�)�-�� ,�)*-�� ,�).-��/�������!����0�!�� ������������&�� '!( )�( *�� ��� +��,�+-+� ,�+-1� ,��-)� ,��-+� ,�.-�� ,�.-)� )2*23� (��4�5�!!��4�5�!6
789:;<�=�>;:7?�
@?8AB;< CDEDCEFDFGHIJ�������
��I���K� !����2�L�����K�� ���� ����������.��������IM�����N�0�!$4�N�����!$4�3��!O4�3�����4�P����������4�P�$���4�P������Q��4�P����!�4�P��!�!��4�P� !��!4�P����0 �4�P�����!(4�R�������4R��"����4�S� �4�S���O4�T��!6� !4�T����!4�U�!����4�U���!�4�V�� ���!4�V��6 ���4�#�������!4�W !��4�X�� �4�X Y !����!4�L�( ��!4�L�!���4L�!������$4�Z�����4�Z���[��64�Z �����4�\!� (�4�\!�!(���4�\!��� �4�\��!��4�\����!�4�\�����4�\�����4�K��!��4�]���!�4�̂�!�������4 ̂"���!(4�̂�"6��!(4�/�������4�/"��!�"��($4�/"����� �4�/"��$���4�/�!�"�4�/�-�X����!"�4�/���0�!4�/�����64�/��� Y�!4�5 ���4�5���6 !�4_�����4�����!4���� !���!4��$!�4����"������4�$�� !�4�[����`	��� ��a�&a'�')L�����K�� ���� ,�).-&.L�����K�� ����b )1-'.L�����K�� ����bb *'-&.bZ�����N��� ����!�Z���P�!����"� �!�c�"����������!�Y�� �!bb�Z�����N��� ������!����6 !���!��"�����(���Y���)*�����-�M

d�>���	d�J���e���K���V���� ��a�&a'�')#���!�$���6���N���"���� � "�� �! ,�&'-)*If����>��
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SECTION 01 12 00 - MULTIPLE CONTRACT SUMMARY 

 
PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 
 

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

1.2 PRIME CONTRACTS 
 

A. The Work of the project is separated into (2) Prime Contracts, as follows: 

1. SITE CONSTRUCTION WORK 
2. ELECTRICAL WORK 

 
B. Prime Contractors shall perform the Work under separate lump sum Contracts with the 

Owner. Provide all labor, material, tools, supports, plant, scaffolding, rigging, dumping, 
equipment, supervision, layout, delivery, trucking, shop drawings, samples, submittals, 
bonds, insurance, etc., necessary to complete the Work in a safe, timely and workmanlike 
manner as described in the Contract Documents, and in compliance with all applicable 
codes and regulations. 

1.3 GENERAL REQUIREMENTS, APPLICABLE TO ALL PRIME CONTRACTS 

A. The following requirements apply to both Prime Contracts. These must be included in 
bidding any or all the Prime Contracts. The plans included are diagrammatic in nature, and 
do not necessarily indicate or describe all of the work required for complete and full 
performance of the work of this contract. The drawings indicate approximate arrangement 
for piping, conduit, and the work of the contractors. Work shall be installed as it results 
from the coordination between the Prime Contractors at no additional costs to the Owner. 

1. Each contractor shall furnish and install all miscellaneous materials, supports, 
devices, temporary construction, appurtenances or any other work or services 
required or obviously necessary to effect the full installation of the Work. 

 
2. Contractors are responsible for all their Work shown on Contract Documents, 

including drawings of other trade disciplines. 

3. Decisions required from the Owner, Construction Manager, Architect and/or 
Engineer, shall be anticipated by the Contractors to provide ample time for 
inspection, investigation or detailed drawings. 

4. Full cooperation with all firms performing testing and inspection work is expected 
from all Contractor personnel. Provide complete data and material for required 
reports. 
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5. Work of this project will be performed adjacent to an active school. No interaction 
between workers and school staff or students will be allowed. No unauthorized 
access into the school will be allowed. Contractor parking will be in designated 
areas only. Any worker or supervisor violating this policy will be removed from 
the project. 

 
6. The surrounding School facilities are in full operation. Any work that may possibly 

disrupt the School facility must be approved in writing by the Owner beforehand. 
 

7. At the time of drop off and pick up of students in all schools, access to the sites 
will be interrupted. This interruption is to be expected and adhered to without 
consequence to the Owner. 

 
8. Contractors are performing work near an operating school facility. All precautions 

are to be taken to minimize dust, dirt, debris, fumes, noise, vibrations, etc. There 
may be times when the construction work will be shut down or relocated due to 
the disruption of school operations. Contractors are to recognize this situation and 
will not be paid additional monies for minor shut downs and relocations. The 
contractor must submit a “Means and Methods” plan to the Construction Manager 
prior to the start of work. Contractors will be responsible for second shift work, or 
work done on weekends, school breaks if work is stopped due to disruption of 
regular school activities. 

9. Contractors understand that time is of the essence and that they will adequately 
staff the Project to successfully complete the Contract work in accordance with the 
Project Schedule. 

10. All Prime Contractors shall submit all “Long Lead” items no more than 7 calendar 
days from issuance of Notice to Proceed, all other submittals are to be submitted 
no more than 21 calendar days from Notice to Proceed. 

11. Contractors must participate in the preparation of a group master project schedule 
which will be compiled by the Construction Manager. Contractors shall prepare 
overall project schedules for their work including activity durations, manpower 
and relationships to other activities including those of other contractors and submit 
them to the Construction manager within 14 days of notice of Contract award. 
Include attendance at schedule development meetings within 21 days of notice of 
contract award. 

12. Normal work hours will be 7:00am – 3:30pm Monday through Friday. Second 
Shift work, when required, will be from 3:00 p.m. to 11:00 p.m. Monday through 
Friday. Authorization for Contractors requiring work outside of these hours and on 
the major holidays will be given at the sole discretion of the Owner, and contractor 
must provide advanced request of at least 10 days. Contractors will be responsible 
for all Owner’s staff costs associated with the work outside of the stated hours. 

13. Overtime: Each Contractor shall include in its bid as much overtime and shift work 
as it deems necessary to complete the Work in the specified time. Work may be 
scheduled seven (7) days per week if required and approved in advance by Owner. 
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There will be no weather days accepted for extensions. Overtime is the 
responsibility of the Contractor. 

14. Contractors shall submit a two-week “Look Ahead” schedule (man loaded by work 
activity and area) to Construction Manager each week. Contractors’ 
representatives shall attend a weekly (more or less frequent, as determined by the 
Construction Manager) meeting with all contractors, chaired by Construction 
Manager, for the purposes of job coordination and sequencing. Contractors are 
responsible to coordinate the job with other trades and the Construction Manager, 
and to cooperate with other trades in the pursuit of the overall project’s success. 
Contractors shall review other trades’ shop drawings, and actively participate in 
resolving discrepancies, conflicts, interferences, etc. 

15. Contractors’ proposed schedule must meet the dates established by the Project 
Schedule and allow the other Prime Contractors to meet their dates. Each 
Contractor must submit a proposed schedule for approval by the Construction 
Manager prior to the start of their work. Contractor shall indicate significant 
events such as submittals, shop drawings, material ordering, fabrication, delivery, 
coordination precedents, installation, substantial completion, punch list, testing 
and turnover by area or system as agreed with Construction Manager. This 
schedule shall be updated monthly, showing progress and problems, and shall be 
submitted in reproducible form to the Construction Manager by the last working 
day of the month. 

16. The intention of the Work is to follow a logical sequence; however, when so 
directed by the Construction Manager, the Contractor shall temporarily omit 
certain portions of the work, or perform them outside of the normal sequence, in 
order to accommodate coordination requirements. All such out of sequence work 
and come back time to these areas is to be anticipated and as such shall be 
performed at no additional cost. Contractors’ requests for performing Out of 
Sequence Work must be submitted in advance and approved by the Construction 
Manager in coordination with other Prime Contractors. Costs associated with the 
out of sequence request will be the responsibility of the requesting Contractor. 

17. Contractors shall submit for review by the Construction Manager updated progress 
drawings when requested by Owner or Construction Manager. Contractor progress 
drawings are to be highlighted to show installed work to date and shall be reviewed 
with the Construction Manager on the last working day of each month. 

18. All work must conform to applicable codes including state laws, local ordinances, 
OSHA, and requirements of governmental agencies having jurisdiction for all 
Work performed. Each Contractor is responsible to temporarily or permanently 
protect and immediately correct all safety hazards, violations or otherwise unsafe 
conditions created by the performance of their work. For example, the contractor 
that created an opening anywhere on the project, such as in the ground or in the 
structure of the buildings, must also provide fall protection for that opening until 
the opening is permanently closed. Any subsequent contractor needing access 
through the protection must modify or replace the protection. 
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19. Contractors shall comply with Federal, State and local laws regarding noise 
control, traffic control and housekeeping, etc. 

20. Contractors shall comply with all applicable Federal, State, County and Municipal 
laws concerning pollution of surrounding public waters. All Work shall be 
performed in such a manner that objectionable conditions will not be created in 
public waters through or adjacent to the Project areas. 

21. The Owner is exempt from payment of Federal, State, and local taxes including 
sales and compensating use taxes on all materials and supplies incorporated into 
the completed Work. These taxes are not to be included in the bids. This 
exemption does not apply to tools, machinery, equipment or other property leased 
by or to the Contractor or Subcontractor, or to supplies and materials which, even 
though they are consumed, are not incorporated into the completed Work, and the 
Contractor and Subcontractors shall be responsible for and pay any and all 
applicable taxes, including sales and compensating use taxes on said leased tools, 
machinery, equipment or other property and upon all said unincorporated supplies 
and materials. 

22. Contractors shall submit hourly rate sheets that would apply to time and material 
Work for all pertinent trades upon Award of Contract. Contractors are responsible 
to alert the Construction Manager of the Start and the Stop of work pertaining to 
work that is being completed on a T&M basis. 

 
23. All Contractor price quotes for additional work must be submitted to the 

Construction Manager. Each quote must be broken down into labor, material and 
equipment for each Prime Contractor and all sub-contractors and suppliers. Each 
quote must be further itemized into the number of man-hours by labor rate, 
equipment hours by equipment rate, and material quantities by material unit cost. 
No Contractor price quote will be processed without this information and the Prime 
Contractor will be held responsible for all related schedule delays due to non- 
compliant submission of cost change proposals. Furthermore, all quotes shall be 
broken down to indicate which specific building(s) they apply to. Construction 
Manager must be notified of both the start and stop of work. 

 
24. All existing conditions must be verified in the field. The Owner takes no 

responsibility for actual conditions found deviating from the drawings. If existing 
conditions interfere with Contract Work, Contractor is responsible to eliminate 
these conditions in a manner acceptable to the Construction Manager and 
Architect. 

25. Contractors are responsible for familiarizing themselves with jobsite logistics both 
inside and outside the building. A preliminary search for obstructions 
(underground and above ground) is required. 

26. Contractors shall examine surfaces and conditions prior to start of Work. Report 
unacceptable conditions to the Construction Manager. Do not proceed until 
unacceptable conditions are corrected and acceptable. Starting of Work implies 
acceptance. 
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27. Contractors are responsible for layout and elevations for all of their work, and are 

required to carry up all the lines and grades to correctly perform all of their Work. 

28. In addition to notices to Utilities and others required elsewhere herein, Contractors 
shall give written notice of their proposed construction operations to the Owner of 
all public and private utilities and notify underground utility locating service for 
the area at least seven days in advance of breaking ground in any area involved in 
the Project. Copies of each such notice shall be simultaneously sent to the 
Construction Manager. 

29. Wherever there is any possibility of existing utilities being located within limits of 
the Work, Contractors shall notify both the Construction Manager and the Utility 
before disturbing same. Any work of realignment, relocations, removal or 
extension of the utilities shall be done as mutually agreed by the Utility, the 
Construction Manager and the Architect. Contractors shall maintain satisfactory 
drainage of the excavation at all times from exposure of the structure until 
completion of its realignment. Interruption of service by utilities shall be kept to 
a minimum. 

30. All Contractors may use temporary toilet facilities provided on the jobsite by the 
Site Contractor. Contractors’ personnel will not be permitted to use the existing 
school facilities (including toilet, telephone, food services, dumpsters, etc.) for 
their own benefit. 

 
31. Contractors shall assume full responsibility for the protection and safekeeping of 

products under their Contract stored on the site and shall cooperate with the 
Construction Manager to insure security for the Owner’s property. Contractors 
shall provide weatherproof storage. No material is to be left unprotected from the 
weather. 

 
32. Contractors must plan, provide and maintain their own access, ramping, and egress 

as required into and out of the site, staging of trailer(s), materials, machinery, and 
equipment in agreement with the Construction Manager. Maintain free and safe 
access on the jobsite for other related Project personnel. Maintain safe pedestrian 
traffic outside work area. Any operation interfering with pedestrian or vehicular 
traffic must be regulated by a flagman. Trucking and delivery operation shall be 
coordinated with Construction Manager and all other trades. 

33. Contractors shall limit their operations, including storage of materials and 
prefabrication, to areas within the Contract Limit Lines unless otherwise permitted 
by the Construction Manager at the Owner’s sole discretion. No storage will be 
allowed in the buildings, unless specifically authorized in advance by the 
Construction Manager. If necessary, Contractors shall obtain and pay for the use 
of additional off-site storage or Work areas needed for their operations. 

 
34. When required for additional safety, each Contractor shall provide and maintain 

fences at their own expense, along the roadways and around the grounds occupied 
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by them for the protection of adjoining property and all persons lawfully using 
same. Fences shall as specified or be of materials and construction suitable in the 
opinion of the Construction Manager for their intended purpose. 

 
35. The Owner will not accept any deliveries. Materials are not to be shipped to the 

Owner’s address. The Owner will not be held responsible for material left by 
delivery services. 

36. There is no guarantee that there will be enough parking spaces available for all of 
Contractor’s employees. Contractor’s employees may have to park off-site and 
transport workers to the site at no additional cost or consequence to the Owner. 
Construction Manager to determine contractor parking locations. 

37. Contractors shall coordinate the use of premises with the Owner and Construction 
Manager and shall move, at their own expense, any stored products under 
Contractors’ control, including excavated material, which interfere with operations 
of the Owner or separate Contractors. 

38. Contractors shall employ the appropriate trade’s people for their work as required. 
These people shall be experienced in their trades. Sufficient manpower, equipment, 
and supervision shall be provided at all times to maintain progress of the job and 
at each site. A shortage of labor in the industry shall not be accepted as an excuse 
for not properly manning the job or performing the work. 

39. Full time, on-site supervision is a mandatory requirement for each Prime 
Contractor from project commencement until such time as determined by the 
Construction Manager. The on-site Superintendent(s) must remain for the full term 
of the Project unless the replacement is pre-approved by the Construction 
Manager, and be a non-working Superintendent(s). Full time supervision will be 
required for all shift work including the work of subcontractors. 

40. Insubordination, unsafe practices, horseplay, abusive behavior or language, 
deliberate destruction of property, use of drugs, alcohol, tobacco, vaping, 
possession of firearms, smoking in or on school property, and solicitation shall not 
be tolerated. There will be no warnings, and Contractors shall designate a 
responsible on-site supervisor to handle any situations that may arise, including 
termination. 

 
41. Union business shall not be conducted on site. Any union representatives that 

visits the site must declare which Contractor’s personnel they represent, and must 
be escorted by that Contractor’s union steward at all times. No visitors, sales 
representative or non-working personnel shall be permitted on site without prior 
consent of the Construction Manager. No photographs shall be taken without the 
Construction Manager’s prior approval. 

 
42. Each Contractor shall seal all penetrations and sleeves of the work of their contract 

passing through fire- or sound-rated barriers. See drawings for rated walls and 
ceilings. U.L. approved systems, i.e.: 1, 2, and 4-hour ratings, shall be submitted 
and approved prior to application. 
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43. Contractors shall provide protection from damage to adjacent and adjoining work 

and/or structures. Contractors shall clean, repair and/or replace any damage for 
which they are deemed responsible. Contractors are responsible for any damage 
caused by them or their subs to any building area or system within the contract 
limits as well as the adjoining school campus. 

44. The Site Contractor is responsible for furnishing and maintaining dumpsters or 
other such containers as required for collection, storage and legal disposal of all 
debris and rubbish resultant from all operations. Hazardous waste collection, 
storage and legal disposal is the responsibility of each individual Prime Contractor 
as it relates to the scope of each Prime Contractor’s work. The Site Contractor shall 
locate, maintain and move such containers as necessary and as directed by 
Construction Manager, and legally dispose of waste as containers are filled. 
Contractors shall separate and recycle waste as required by all regulations and all 
authorities having jurisdiction. School dumpsters cannot be used by Contractors. 

45. Each Prime Contractor shall properly and legally dispose of items removed and 
not specified for reuse or for turnover to the Owner. 

46. Contractors shall organize daily clean ups and participate in a weekly joint clean 
up involving all Prime Contractors. Clean-up shall be considered a safety issue. 
Any Contractors that do not participate in a clean-up will be back charged. 

47. Any vehicle leaving the jobsite that provides materials or manpower shall be 
cleaned by the relevant Prime Contractor prior to re-entry on access roads or public 
streets to remove mud and concrete from wheels and undercarriages. 

48. Contractors shall take special care in verifying that their equipment matches the 
characteristics of the power being supplied. 

 
49. Unless otherwise noted Owner has the right of first refusal of any items that are to 

be thrown away. 

1.4 .1 SCHEDULE 

A. Submittals: Provide all required submittals within 30 calendar days of notice of Award of 
Contract, or sooner, as required to maintain the project schedule. Long lead item submittals 
are expected within the first 15 calendar days after notice of Award of Contract. 

B. Phasing Plan, Staging/Logistics Plans, and the Milestone Schedule for bidding purposes 
which are included as an attachment to this Section. Each Prime Contractor is required to 
submit construction schedules in accordance with Division 01 Section Admin 
Requirements and as otherwise specified, and clearly identify any discrepancies to the 
Construction Manager’s plans. 

PART 2 - DIVISION OF WORK 

A. SHARED RESPONSIBILITIES 
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1. In addition to responsibilities listed in PART 1 above, and in other Sections of this 
Manual, the Scope of Work for each Contract includes, but is not limited to, items 
listed in the following table. The number “one” (1) indicates primary 
responsibility. The number “two” (2) indicates partial responsibility. Contractors 
are required to familiarize themselves with all aspects of the project. 

2. Daily/Weekly/Final Cleaning 

Each Prime Contractor is required to perform Daily Clean-Up, removal of all 
debris and demoed materials from that day’s work, and to keep all materials, tools 
and equipment stored in an organized safe manner. Daily Clean-Up as described 
above/below will be considered a safety issue. 

SCHEDULE 1 – Specification Section applicable to Prime Contractors 

A. Before commencing with the work submit a schedule showing the sequence of work 
and completion date, in accordance with division 01 31 00 Project Management and 
Coordination. 

B. Reference Milestone Schedule in Specifications. 
 

Description SC EC 
Relevant requirements on General Drawings (“G” series), including cover sheets, Unless otherwise noted. 1 1 

Relevant requirements on Phasing and Logistics Drawings, unless otherwise indicated 1 1 
Relevant information on Site Survey / Mapping Drawings, unless otherwise indicated 1 1 

CIVIL Drawings (“C” series) 1 2 
Electrical Drawings (“E” series), see scope clarification. 2 1 

ALL DIVISION 00 REQUIREMENTS, 
As related to this Contract’s Work, unless otherwise noted. 1 1 

ALL DIVISION 01 REQUIREMENTS, 
As related to this Contract’s Work, unless otherwise noted. 1 1 

All Temporary Facilities and Controls Specification, 
As related to this Contract’s Work, unless otherwise noted. 1 1 

Daily cleanup of the work areas. Remove and dispose of all demolition items in dumpsters provided by SC, except for hazardous waste materials 
generated by each Contract’s work, if any, which shall be collected and legally disposed of by the relevant Contract. 1 1 

Provide final connections of the work of this contract to work of other Prime Contracts and/or tie-ins to existing utilities.  1 
Contractors shall take part in the coordination of their work with the other trades. Coordination drawings with all trades’ work overlaid  on them 

shall be the basis for this coordination process. Contractors shall install their work in strict accordance with these drawings. No additional  
compensation will be made for extra offsets, conduit or piping required due to this coordination process. 

 
1 

 
1 

Maintain emergency access around the building and from building exits at all times. 1 2 
Maintain the existing power and lighting for the duration of the Project. Provide temporary power and lighting during gaps in service, shutdowns.  1 
Provide all temporary power/lighting for construction areas where working outlets do not exist. Additional lighting/power to  be provided where 

needed, directed by the Construction Manager. 
 1 

Provide all types of temporary construction fencing systems, including gates, hardware, etc. 1  

Provide temporary electric service as required by other trades  1 
The building power system cannot be shut down during normal school working hours. Include all temporary wiring, panels, distribution, off-hours 

labor, overtime, premium time, generators, etc. required to energize the electrical panels and systems to meet the schedule dates. 
 

1 

The Electrical Contractor shall provide temporary tie-ins, devices, equipment, etc.  1 
ALL WORK OF DIVISION 02, 03, 07, 09, 22, 31 & 33 1  

DIVISION 02 - Provide all work of Electrical Demolition – applicable to this scope.  1 
ALL WORK OF DIVISION 26, unless otherwise noted.  1 
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ID Task Name Duration Start Finish

1 Cato Meridian CSD - 2023 Capital Project - Phase 1, Septic & Fiber Optic 180 days Mon 4/1/24 Fri 12/6/24
2 Estimated Bid Process 1 day Mon 4/1/24 Mon 4/1/24
3 Informational Bid Set Issued By Tetra Tech 1 day Mon 4/1/24 Mon 4/1/24
4 Bid Date To Be Determined (Currently Waiting for SED Approval)
5 Construction Timeline 110 days Mon 6/3/24 Fri 11/1/24
6 High School Septic Improvements 35 days Mon 6/3/24 Fri 7/19/24
7 Elementary Septic Improvements 30 days Mon 7/22/24 Fri 8/30/24
8 Fiber Optic Installation 30 days Mon 7/22/24 Fri 8/30/24
9 Bus Garage Septic Improvements 44 days Tue 9/3/24 Fri 11/1/24
10 Substantial Completion 1 day Fri 11/1/24 Fri 11/1/24
11 Project Closeout 25 days Mon 11/4/24 Fri 12/6/24

Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2024

Task

Split

Milestone

Summary

Project Summary

Inactive Task

Inactive Milestone

Inactive Summary

Manual Task

Duration-only

Manual Summary Rollup

Manual Summary

Start-only

Finish-only

External Tasks

External Milestone

Deadline

Progress

Manual Progress

Page 1 Date: Thu 3/28/24

Cato Meridian CSD - 2023 Capital Improvement Project - Phase 1
Septic Milestone Schedule
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SECTION 01 21 00 - ALLOWANCES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements governing allowances. 

B. Types of allowances include the following: 

1. Contingency allowances. 

1.3 ACTION SUBMITTALS 

A. Submit proposals for purchase of products or systems included in allowances. 

1.4 INFORMATIONAL SUBMITTALS 

A. Submit invoices or delivery slips to show actual quantities of materials delivered to the site for 

use in fulfillment of each allowance. 

B. Submit time sheets and other documentation to show labor time and cost for installation of 

allowance items that include installation as part of the allowance. 

C. Coordinate and process submittals for allowance items in same manner as for other portions of 

the Work. 

1.5 COORDINATION 

A. Coordinate allowance items with other portions of the Work. 

1.6 CONTINGENCY ALLOWANCES 

A. Use the contingency allowance only as directed by Architect for Owner's purposes. 

B. Allowance shall include cost to Contractor of specific products and materials under allowance 

and shall include taxes, freight, and delivery to Project site. Contractor's costs for receiving and 

handling at Project site, labor, installation, and similar costs related to products and materials 

under allowance shall be included as part of the allowance. 

C. Overhead and profit related to the allowance shall be included as part of the Contract Sum and 

not part of the allowance. 

01 21 00 
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1.7 ALLOWANCE PROCEDURES 

A. Authorization for use of allowances is documented through Allowance Access Authorization 

form provided in the Project Manual, accompanied by substantiating data. 

B. At Project closeout, unused amounts remaining in the allowances will be credited to Owner by 

Change Order. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Coordinate materials and their installation for each allowance with related materials and 

installations to ensure that each allowance item is completely integrated and interfaced with 

related work. 

3.2 SCHEDULE OF ALLOWANCES – ELECTRICAL WORK CONTRACT (EC1) 

A. Allowance No. EC1 – Contingency Allowance:  Include the sum of $25,000 for use according 

to Owner’s instructions and for hidden and unforeseen conditions discovered during 

construction. 

3.3 SCHEDULE OF ALLOWANCES – SITE WORK CONTRACT (SC1) 

A. Allowance No. SC1 – Contingency Allowance:  Include the sum of $250,000 for use according 

to Owner’s instructions and for hidden and unforeseen conditions discovered during 

construction. 

Attachment: Allowance Access Authorization 

END OF SECTION 01 21 00 
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ALLOWANCE ACCESS AUTHORIZATION: 

 

Project:  Phase 1 Capital Improvement Project - Septic 

  

Architect:  Tetra Tech Architects & Engineers Project No. 374886-23001.1 

 

Contractor:        

 

AAA No.:        Initiation Date:         

 

The Allowance is allocated as follows:   
      

      

      

 
Total original Contract Allowance was: $        

Amount of Contract Allowance Access previously authorized: $        

Adjusted Contract Allowance prior to this authorization is: $        

The amount of available Allowance will Decrease by this Access Authorization: $        

The remaining Contract Allowance, after this Access Authorization will be: $        

 

 

Recommended by: Recommended by: 

Architect Construction Manager [if applicable] 

     

By (Signature):    By (Signature):          

 

 

Date:   Date:          

 

 

Accepted by: Approved by: 

Contractor Owner 

 

By (Signature):          By (Signature):          

 

 

Date:              Date:              
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SECTION 01 22 00 - UNIT PRICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for unit prices. 

1.3 DEFINITIONS 

A. Unit price is an amount incorporated in the Agreement, applicable during the duration of the 

Work as a price per unit of measurement for materials, equipment, or services, or a portion of 

the Work, added to or deducted from the Contract Sum by appropriate modification, if the scope 

of Work or quantities of Work required by the Contract Documents are increased or decreased. 

1.4 PROCEDURES 

A. Unit prices include all necessary material, plus cost for delivery, installation, insurance, 

applicable taxes, overhead, and profit. 

B. Measurement and Payment:  See individual Specification Sections for work that requires 

establishment of unit prices. Methods of measurement and payment for unit prices are specified 

in those Sections. 

C. List of Unit Prices:  A schedule of unit prices is included in Part 3. Specification Sections 

referenced in the schedule contain requirements for materials described under each unit price. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 SCHEDULE OF UNIT PRICES – ELECTRICAL WORK CONTRACT (EC1) 

A. Not used. 

01 22 00 
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3.2 SCHEDULE OF UNIT PRICES – SITE WORK CONTRACT (SC1) 

A. Unit Price No. SC1-UP-1:  Unsuitable Soils 

1. Description:  In addition to the excavation Work required by Base Bid shown on 

Drawings, provide cost for all labor, materials, equipment, and associated items required 

to excavate, remove, and legally dispose of unsuitable soils off-site, and replace with 

structural fill, placed and compacted per Division 31 Section “Earth Moving” and in 

accordance with other applicable specifications in the Contract Documents. Owner’s 

geotechnical engineer will determine exact extent of unsuitable soil to be removed. 

2. Unit of Measurement:  Per five (5) cubic yards. 

B. Unit Price No. SC1-UP-2:  Mass Rock Removal 

1. Description:  In addition to the excavation Work required by Base Bid shown on 

Drawings, provide cost for all labor, materials, equipment, and associated items required 

to trench, uncover, excavate, remove, and legally dispose of mass rock removals and 

overburden off-site, and replace with structural fill, placed and compacted per Division 

31 Section “Earth Moving” and in accordance with other applicable specifications in the 

Contract Documents. Owner’s geotechnical engineer will determine exact extent of mass 

rock to be removed. 

2. Unit of Measurement:  Per five (5) cubic yards in place. 

END OF SECTION 01 22 00 
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SECTION 01 25 00 - SUBSTITUTION PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for substitutions. 

1.3 DEFINITIONS 

A. Substitutions: Changes in products, materials, equipment, and methods of construction from 

those required by the Contract Documents and proposed by Contractor, 

1. Substitutions for Cause: Changes proposed by Contractor that are required due to 

changed Project conditions, such as unavailability of product. 

2. Substitutions for Convenience:  Changes proposed by Contractor or Owner that are not 

required in order to meet other Project requirements but may offer advantage to Owner. 

1.4 ACTION SUBMITTALS 

A. Substitution Requests: Identify product or fabrication or installation method to be replaced.  

Include Specification Section number and title and Drawing numbers and titles. 

1. Substitution Request Form: Use the “Request for Substitution” form attached to this 

Specification Section. Complete all sections of the form. 

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

as applicable: 

a. Information to support identification of the proposed substitution as “for Cause” or 

“for Convenience.” 

b. Statement indicating why specified product or fabrication or installation cannot be 

provided, if applicable. 

c. Coordination information, including a list of changes or revisions needed to other 

parts of the Work and to construction performed by Owner and separate 

contractors, that will be necessary to accommodate proposed substitution. 

01 25 00 
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d. Detailed comparison of significant qualities of proposed substitution with those of 

the Work specified.  Include annotated copy of applicable Specification Section.  

Significant qualities may include attributes such as performance, weight, size, 

durability, visual effect, sustainable design characteristics, warranties, and specific 

features and requirements indicated.  Indicate deviations, if any, from the Work 

specified. 

e. Product Data, including drawings and descriptions of products and fabrication and 

installation procedures. 

f. Samples, where applicable or requested. 

g. Certificates and qualification data, where applicable or requested. 

h. List of similar installations for completed projects with project names and 

addresses and names and addresses of architects and owners. 

i. Material test reports from a qualified testing agency indicating and interpreting test 

results for compliance with requirements indicated. 

j. Evidence of compliance with building code in effect for Project. 

k. Detailed comparison of Contractor's construction schedule using proposed 

substitution with products specified for the Work, including effect on the overall 

Contract Time.  If specified product or method of construction cannot be provided 

within the Contract Time, include letter from manufacturer, on manufacturer's 

letterhead, stating date of receipt of purchase order, lack of availability, or delays 

in delivery. 

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

m. Contractor's certification that proposed substitution complies with requirements in 

the Contract Documents except as indicated in substitution request, is compatible 

with related materials, and is appropriate for applications indicated. 

n. Contractor's waiver of rights to additional payment or time that may subsequently 

become necessary because of failure of proposed substitution to produce indicated 

results. 

3. Architect's Action: If necessary, Architect will request additional information or 

documentation for evaluation. Such additional information or documentation may include 

detailed side-by-side comparison charts of the specified product and the proposed 

substitution, and other data. Only one substitution request for each product will be 

considered. Architect will make final determination as to whether the substitution is “for 

Cause” or “for Convenience.” 

a. Architect will notify Contractor through Construction Manager of acceptance or 

rejection of proposed substitution. 

b. Forms of Acceptance: Change Order, Construction Change Directive, or 

Architect's Supplemental Instructions for minor changes in the Work. 



Tetra Tech SUBSTITUTION PROCEDURES 

Architects & Engineers Project No. 374886-23001.1 01 25 00 / Page 3 

1.5 QUALITY ASSURANCE 

A. Compatibility of Substitutions:  Investigate and document compatibility of proposed 

substitution with related products and materials.   

1.6 PROCEDURES 

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

substitutions. 

PART 2 - PRODUCTS 

2.1 SUBSTITUTIONS 

A. Substitutions for Cause:  Submit requests for substitution immediately on discovery of need for 

change. 

1. Conditions: Architect will consider Contractor's request for substitution when the 

following conditions are satisfied.  If the following conditions are not satisfied, Architect 

will return requests without action, except to record noncompliance with these 

requirements: 

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

indicated results. 

b. Substitution request is fully documented and properly submitted. 

c. Requested substitution will not adversely affect Contractor's construction schedule. 

d. Requested substitution is compatible with other portions of the Work. 

e. Requested substitution has been coordinated with other portions of the Work. 

f. Requested substitution provides specified warranty. 

g. If requested substitution involves more than one contractor, requested substitution 

has been coordinated with other portions of the Work, is uniform and consistent, is 

compatible with other products, and is acceptable to all contractors involved. 

B. Substitutions for Convenience: Architect will consider requests for substitution if received 

within 15 days after the Notice of Award. Requests received after that time may be considered 

or rejected at discretion of Architect. 

1. Conditions: Architect will consider Contractor's request for substitution when the 

following conditions are satisfied.  If the following conditions are not satisfied, Architect 

will return requests without action, except to record noncompliance with these 

requirements: 
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a. Requested substitution offers Owner a substantial advantage in cost, time, energy 

conservation, or other considerations, after deducting additional responsibilities 

Owner must assume. Owner's additional responsibilities may include 

compensation to Architect for redesign and evaluation services, increased cost of 

other construction by Owner, and similar considerations. 

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

Documents. 

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

indicated results. 

d. Substitution request is fully documented and properly submitted. 

e. Requested substitution will not adversely affect Contractor's construction schedule. 

f. Requested substitution is compatible with other portions of the Work. 

g. Requested substitution has been coordinated with other portions of the Work. 

h. Requested substitution provides specified warranty. 

i. If requested substitution involves more than one contractor, requested substitution 

has been coordinated with other portions of the Work, is uniform and consistent, is 

compatible with other products, and is acceptable to all contractors involved. 

PART 3 - EXECUTION (Not Used) 

Attachment: Request for Substitution Form 

END OF SECTION 01 25 00 
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TETRA TECH 
A RC HIT ECTS & EN G I N EERS 

Request for Substitution 

Thi s form must be completely filled in with all relevant data by th e Prime Contractor and submitted to the Architect in accordance 
with Project Manual Requirements for consideration before any request to change the drawing or speci fi cation requirements will be 
considered. 

REFERENCE DATA 

Project name: __________________________ _ Date of Request: ____________ _ 

Location : ____________________________ _ Architect's Project No· ___________ _ 

Request by Contractor: ___________________________________________ _ 

Address : _________________________________________________ _ 

Contact person : ____________ _ Phone· _______ _ Email: ________________ _ 

SUBSTITUTION REQUEST DATA 
(Provide statement indicating why specified product, fabrication or installation cannot be provided.) 
SUBSTITUTION REQUESTED IS FOR: Reason for requ est: ______________________ _ 

D Named product. 

D Product type, m ateri al, fini sh or formulati on. 

D Fabricati on or installati on methods . 

Note whether substitution is for cause or convenience :. ______________________________ _ 

PRODUCT / MATERIAL/ METHOD FOR W HICH SUBSTITUTION IS REQUESTED IS SHOWN ON THE FOLLOWING DOCUMENTS: 
Specification: Section No: ______ _ Page(s)· _______ _ Paragraph/Item No .. __________ _ 

Drawings : (List No's of all Drawings affected)" ___________________________________ _ 

DETAILED COMPARISON 
Detailed comparison of significant qualities of proposed substituti on with th ose of the V\/ork specified. Include annotated copy of 
applicable Specifi cation Section . Significant qualities may in clude attributes such as performance, w eight, size, durability, visual 
effect, sustainable design characteristics, w arranties, and specific features and requirements indicated. Indicate deviations, if any, 
from th e V\/ork specified . 

COST/BENEFIT ANALYSIS 
Describe in detail any alteration to any other part of the W orks required by use o f th e requested substitution, inc luding w ork by other 
Prime Contractors: 

If applicable total net cost of any such other project required alterations, including overh ead and profit: $ 
(Indicate if cost is an "Add" or "Deduct" to contract sum. -----------

Benefits to Own er other than financial: 

Schedule impact (Note any impact on project schedule by proposed substitution) : ___________________ _ 
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ADDITIONAL INFORMATION REQUIRED 
PRIME CONTRACTOR TO PROVIDE ADDITIONAL INFORMATION AS NECESSARY AND ATTACH THE FOLLOWING INFORMATION: 

1. Manufacturer's technical data sheets on proposed products, including test results as applicable. 

2. Manufacturer's standard form of warranty. 

3. Letter on manufacturer's letterhead stating that manufacturer will w arrant products as specified , if specification requires specific 
warranties not included in manufacturer's standard form of warranty . 

4. Letter(s) from other Prime Contractor(s) responsible for w orks affected by proposed substitution which state the total cost(s) of all 
such w ork, if any alteration of other work is required . Prime Contractor submitting this Request for Substitution will be responsible 
to full y reimburse the Owner for all such additional costs; processed v ia a deduct Change Order. 

CONTRACTOR'S CERTIFICATION 
1. BY SUBMISSION OF THIS SUBSTITUTION REQUEST AND PER SIGNATURE BELOW, CONTRACTOR CERTIFIES THIS 

SUBSTITUTION REQUEST HAS BEEN REVIEWED AND APPROVED BY THE CONTRACTOR IN ACCORDANCE WITH THE 
PROJECT MANUAL REQUIREMENTS. 

2. BY SUBMISSION OF THIS SUBSTITUTION REQUEST AND PER SIGNATURE BELOW CONTRACTOR CERTIFIES THE 
PROPOSED SUBSTITUTION COMPLIES WITH ALL APPLICABLE REQUIREMENTS OF THE CONTRACT DOCUMENTS 
AND REFERENCED CODES AND STANDARDS. 

3. BY SUBMISSION OF THIS SUBSTITUTION REQUEST AND PER SIGNATURE BELOW CONTRACTOR HEREBY WAIVES 
ALL RIGHTS TO ADDITIONAL COMPENSATION OR TIME THAT MAY SUBSEQUENTLY BECOME NECESSARY BECAUSE 
OF FAILURE OF PROPOSED MATERIAL TO PRODUCE THE INDICATED AND REQUIRED RESULTS. 

Name of Authorized Contractor Representative: ____________________ _ 

Signature of Authorized Contractor Representative: __________________ _ 

Name of Contractor _______________________________ _ 

Date _________ _ 
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SECTION 01 26 00 - CONTRACT MODIFICATION PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for handling and processing 

Contract modifications. 

1.3 MINOR CHANGES IN THE WORK 

A. Architect will issue supplemental instructions authorizing minor changes in the Work, not 

involving adjustment to the Contract Sum or the Contract Time, via the electronic form 

procedures outlined in Division 01 Section “Project Management and Coordination” and during 

the preconstruction conference. 

1.4 PROPOSAL REQUESTS 

A. Owner-Initiated Proposal Requests:  Architect will issue a description of proposed changes in 

the Work that may require adjustment to the Contract Sum or the Contract Time, via the 

electronic form procedures outlined in Division 01 Section “Project Management and 

Coordination” and during preconstruction conference. If necessary, the description will include 

supplemental or revised Drawings and Specifications. 

1. Proposal Requests issued by Architect are not instructions either to stop work in progress 

or to execute the proposed change. 

2. Unless otherwise noted, within 14 days after receipt of Proposal Request, submit a 

quotation listing adjustments to the Contract Sum and the Contract Time necessary to 

execute the change. 

a. Include a list of quantities of products required or eliminated and unit costs, with 

total amount of purchases and credits to be made.  If requested, furnish survey data 

to substantiate quantities. 

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

discounts. 

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

01 26 00 
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d. Include an updated Contractor's construction schedule that indicates the effect of 

the change, including, but not limited to, changes in activity duration, start and 

finish times, and activity relationship.  Use available total float before requesting 

an extension of the Contract Time. 

e. Quotation Form:  Use forms acceptable to Architect. 

f. If contractor fails to provide all information as noted above, Architect will return 

the submitted quotation noting the corrections required. If subsequent quotation 

submittal by the Contractor fails to comply with the format and protocols outlined 

above, the Owner is entitled for reimbursement from the Contractor for amounts 

paid to the Architect for review of additional quotation submissions.  

B. Contractor-Initiated Proposals:  If latent or changed conditions require modifications to the 

Contract, Contractor may submit a request for a change to the Architect through Construction 

Manager. 

1. Include a statement outlining reasons for the change and the effect of the change on the 

Work. Provide a complete description of the proposed change. Indicate the effect of the 

proposed change on the Contract Sum and the Contract Time. 

2. Include a list of quantities of products required or eliminated and unit costs, with total 

amount of purchases and credits to be made. If requested, furnish survey data to 

substantiate quantities. 

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

discounts. 

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

5. Include an updated Contractor's construction schedule that indicates the effect of the 

change, including, but not limited to, changes in activity duration, start and finish times, 

and activity relationship. Use available total float before requesting an extension of the 

Contract Time. 

6. Comply with requirements in Division 01 Section "Substitution Procedures" if the 

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

specified. 

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

1.5 ADMINISTRATIVE CHANGE ORDERS 

A. Allowance Adjustment:  See Division 01 Section "Allowances" for administrative procedures 

for preparation of Change Order Proposal for adjusting the Contract Sum to reflect actual costs 

of allowances. 
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B. Unit-Price Adjustment:  See Division 01 Section "Unit Prices" for administrative procedures for 

preparation of Change Order Proposal for adjusting the Contract Sum to reflect measured scope 

of unit-price work. 

1.6 CHANGE ORDER PROCEDURES 

A. On Owner's approval of a Proposal Request response, Architect will issue a Change Order for 

signatures of Owner, Architect, Construction Manager and Contractor. 

1.7 CONSTRUCTION CHANGE DIRECTIVE 

A. Construction Change Directive: Architect may issue a Construction Change Directive. 

Construction Change Directive instructs Contractor to proceed with a change in the Work, for 

subsequent inclusion in a Change Order. 

1. Construction Change Directive contains a description of change in the Work. It also 

designates method to be followed to determine change in the Contract Sum or the 

Contract Time. 

B. Documentation:  Maintain detailed records on a time and material basis of work required by the 

Construction Change Directive. 

1. After completion of change, submit an itemized account and supporting data necessary to 

substantiate cost and time adjustments to the Contract. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 26 00 
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SECTION 01 29 00 - PAYMENT PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

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

Applications for Payment. 

1.3 DEFINITIONS 

A. Schedule of Values: A statement furnished by Contractor allocating portions of the Contract 

Sum to various portions of the Work and used as the basis for reviewing Contractor's 

Applications for Payment. 

B. AIA Document: Current, authorized editions of standard forms issued by the American Institute 

of Architects (AIA). 

1. Where AIA Documents are identified in this Section, the use of facsimiles of AIA 

documents or non-AIA documents is prohibited. 

1.4 SCHEDULE OF VALUES 

A. Submit the schedule of values to Architect through Construction Manager at earliest possible 

date, but no later than fourteen days before the date scheduled for submittal of initial 

Applications for Payment. 

B. Format and Content: 

1. Use AIA Document G703 as form for schedule of values, with entries typewritten. 

Unless noted otherwise, provide the following: 

a. Subschedules for Separate Elements of Work: Provide subschedules for each 

building. 

1) List allowances on subschedules only where exclusively part of separate 

element of work. 

b. Summary Schedule:  Provide summary schedule listing each subschedule and its 

total and each allowance; total of all subschedules and allowances shall equal the 

Contract Sum. 

01 29 00 
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2. Identification:  Include the following Project identification on the schedule of values: 

a. Project name and location. 

b. Architect's project number. 

c. Contractor's name and address. 

d. Date of submittal. 

3. Use the Project Manual table of contents as a guide to establish line items for the 

schedule of values. Provide line item(s) for each Specification Section.  

4. Arrange the schedule of values to indicate the following for each item listed, completing 

columns A, B and C of AIA Document G703: 

a. Column A:  Indicate Specification Section number. 

b. Column B:  Indicate Specification Section title, and provide separate line items for 

labor and materials. 

c. Column C:  Provide separate line item dollar values for labor and materials. Round 

amounts to nearest whole dollar. 

5. Provide a breakdown of the Contract Sum in enough detail to facilitate continued 

evaluation of Applications for Payment. In addition to line items for each applicable 

specification section, include the following: 

a. Multiple line items for amounts in excess of five percent of Contract Sum, broken 

out to subcomponents equaling not greater than five percent each. 

b. Project Startup: 

1) Include separate line items for project startup requirements, including the 

following separate line items: 

a) Insurance, based on actual invoice amount. 

b) Performance and payment bonds, based on actual invoice amount. 

c) Mobilization. 

d) Temporary facilities and controls. 

c. Allowances:  Provide a separate line item in the summary schedule of values for 

each allowance. 

d. Submittals:  Include a minimum of Two percent of Contract Sum. 

e. Supervision:  Include a minimum of One percent of Contract Sum. 

f. Safety and Field Reports:  Include a minimum of One percent of Contract Sum. 

g. Coordination Drawings:  Provide a separate line item in the schedule of values for 

Coordination Drawings. Include a minimum of the following percentages of 

Contract Sum. 

1) All Contracts:  Two percent of the Contract Sum. 
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h. Meetings:  Provide a separate line item in the schedule of values for Contractor 

attendance at meetings.  Include a minimum of Two percentage of Contract Sum. 

i. Wood Blocking:  Provide a separate line item in the schedule of values for wood 

blocking. 

j. Punch List:  Two percent of Contract Sum. 

k. Project Closeout: 

1) Include separate line items for project closeout requirements, as follows: 

a) Demobilization. 

b) Warranties. 

c) Final cleaning. 

d) Operation and maintenance manuals. 

e) Project record documents. 

f) Demonstration and training. 

2) The total value of all project closeout line items shall equal to not less than 

the following: 

a) Electrical Work Contract (EC1):  Three percent of the Contract Sum. 

b) Site Work Contract (SC1):  Three percent of the Contract Sum. 

6. Each item in the schedule of values shall be complete. Include total cost and 

proportionate share of general overhead and profit for each item. 

1.5 APPLICATIONS FOR PAYMENT 

A. Each Application for Payment following the initial Application for Payment shall be consistent 

with previous applications as certified by Architect and Construction Manager. 

B. Payment Application Times:  The date for each progress payment is indicated in the Agreement 

between Owner and Contractor. The period of construction work covered by each Application 

for Payment is the period indicated in the Agreement. 

1. Submit draft copy of Application for Payment seven days prior to due date for review by 

Construction Manager. 

C. Application for Payment Forms:  Use AIA Document G732 and AIA Document G703 as form 

for Applications for Payment. 

D. Application Preparation:  Complete every entry on form. Notarize and execute by a person 

authorized to sign legal documents on behalf of Contractor. Construction Manager will return 

incomplete applications without action. 

1. Entries shall match data on the schedule of values. 

2. Include amounts for work completed following previous Application for Payment, 

whether or not payment has been received.   
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3. Include amounts of fully executed Change Orders and Construction Change Directives 

issued before last day of construction period covered by application. 

E. Stored Materials: Include in Application for Payment amounts applied for materials or 

equipment purchased or fabricated and stored, but not yet installed. Differentiate between items 

stored on-site and items stored off-site. 

1. Enter in column F (Materials Presently Stored) of AIA Document G703 the value of 

materials presently stored for which payment is sought. Recalculate the total of the 

column at the end of each pay period. This value covers both materials newly stored for 

which payment is sought and materials previously stored which are not yet incorporated 

into the Project. Payment by the Owner for stored materials does not result in a deduction 

from this column. Only as materials are incorporated into the Project is their value 

deducted from this column and incorporated into column E (Work Completed--This 

Period.). 

2. Provide certificate of insurance, evidence of transfer of title to Owner, and consent of 

surety to payment, for stored materials. 

3. Provide supporting documentation that verifies amount requested, such as paid invoices.  

Match amount requested with amounts indicated on documentation; do not include 

overhead and profit on stored materials. 

F. Transmittal:  Submit three signed and notarized original copies of each Application for Payment 

to Construction Manager. 

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

coincide with submittal of first Application for Payment include the following: 

1. List of subcontractors. 

2. Schedule of values. 

3. Contractor's construction schedule. 

4. Certificates of insurance and insurance policies. 

5. Performance and payment bonds. 

H. Final Payment Application:  Submit final Application for Payment with releases and supporting 

documentation not previously submitted and accepted, including, but not limited to, two 

originals and two copies each of the following: 

1. AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims." 

2. AIA Document G706A, "Contractor's Affidavit of Release of Liens." 

3. AIA Document G707, "Consent of Surety to Final Payment." 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

Attachment: Stored Materials Invoicing Documentation 

END OF SECTION 01 29 00 
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TETRA TECH 
A RC HITE CT S & EN G I N EERS 

Project: 

Pro,ject No .: 

Contractor: 

Reason for Request: 

Application for Payment No.: 

1. Material Identification 
Description: 

Provide Specific Location of Materials Stored: 

2. Material Value 

Contract Type: 

Subcontractor: 

Date: 

0 Attach an Invoice or Quantified Statement of Value. 

3. Certificate of l nsur,mce 

Stored Materials Invoicing 
Documentation 

Quantity: 

$ 

0 Attach a Certifi cate oflnsurance fo r the above specified material s. Certificate shall name---~-~----
(NaneofDtstnd:) 

as a loss payee with respect to the specified materials. 

4. Transfer of Title 

ll1e Contractor hereby agrees to transfer complete ownership of all listed materials to -----0<~~-o1=0.~.,-,.~)---

at the time payment is made to Contractor fo r the above referenced Application for Payment. ll1e Contractor remains 

responsible for all contractual requirements fo r the above listed materials including complete installation and 

providing all warranties. 

Signed Date 
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SECTION 01 31 00 - PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative provisions for coordinating construction operations on Project 

including, but not limited to, the following: 

1. General coordination procedures. 

2. Digital data files. 

3. Owner’s Project Representative activities. 

4. Electronic form procedures. 

5. Requests for Information (RFIs). 

6. Project meetings. 

1.3 COORDINATION PROCEDURES 

A. Coordination: Coordinate construction operations included in different Sections of the 

Specifications to ensure efficient and orderly installation of each part of the Work. Coordinate 

construction operations, included in different Sections, which depend on each other for proper 

installation, connection, and operation. Each contractor shall coordinate its construction 

operations with those of other contractors and entities to ensure efficient and orderly installation 

of each part of the Work. 

1. Schedule construction operations in sequence required to obtain the best results where 

installation of one part of the Work depends on installation of other components. 

2. Coordinate installation of different components with other contractors to ensure 

maximum performance and accessibility for required maintenance, service, and repair. 

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

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

procedures with other construction activities and activities of other contractors to avoid conflicts 

and to ensure orderly progress of the Work. Such administrative activities include, but are not 

limited to, the following: 

1. Preparation of Contractor's construction schedule. 

2. Installation and removal of temporary facilities and controls. 

3. Project meetings. 

4. Project closeout activities. 

01 31 00 
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C. Conservation:  Coordinate construction activities to ensure that operations are carried out with 

consideration given to conservation of energy, water, and materials. Coordinate use of 

temporary utilities to minimize waste. 

1.4 DIGITAL DATA FILES 

A. Architect's Digital Data Files: Upon request, and at Architect’s sole discretion, electronic copies 

of the Contract Drawings may be provided by Architect for Contractor's use in preparing 

submittals. 

1. Architect may furnish Contractor digital data drawing files of the Contract Drawings for 

use in preparing Shop Drawings. 

a. Architect makes no representations as to the accuracy or completeness of digital 

data drawing files as they relate to the Contract Drawings. 

b. Format:  The Contract Drawings may be available in AutoCAD and .pdf formats. 

c. Contractor shall fill out and submit a Request for Electronic Drawing Files form 

included in Project Manual for any drawing files. 

d. Contractor shall also execute a Terms of Electronic File Transfer (TOFT) included 

in Project Manual for any drawing files furnished in AutoCAD format. 

e. The following drawings may be furnished for the appropriate discipline: 

1) Site base file drawings. 

2) Floor plans. 

3) Reflected ceiling plans. 

1.5 OWNER’S PROJECT REPRESENTATIVE ACTIVITIES 

A. Project Representative shall: 

1. Serve as liaison between Architect, Contractors and Owner. 

2. Perform on-site observations of the progress and quality of the Work as may be 

reasonably necessary to assist the Architect determine, in general, if the Work is being 

performed in a manner indicating that the Work when completed will be in conformance 

with the Contract Documents. Notify the Architect if, in the Project Representative's 

opinion, Work does not conform to the Contract Documents or requires special 

inspection or testing. 

3. Monitor the Contractor's construction schedules on an ongoing basis and alert the 

Architect to conditions that may lead to delays in completion of the Work. 

4. Coordinate shared access to work areas. 

5. Coordinate and issue written approvals for acceptable interruptions of utilities and 

potentially disruptive activities. 
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6. Receive and review suggestions proposed by the Contractor, and submit them, together 

with recommendations, to the Architect. 

7. Attend all meetings and report to the Architect on the proceedings. 

8. Notify Architect when tests required by the Contract Documents and inspections by 

authorities having jurisdiction will be performed. Observe tests required by the Contract 

Documents and inspections by authorities having jurisdiction. Record and report to the 

Architect on test procedures, inspections, and results. Verify testing is performed in 

accordance with specified requirements and at appropriate times. 

9. Maintain records at the construction site in an orderly manner, including correspondence, 

Contract Documents, Change Orders, Construction Change Directives, reports of 

meetings, Shop Drawings, Product Data and similar submittals; supplementary drawings, 

color schedules and requests for payment; and names, addresses telephone numbers, and 

email addresses of the Contractors, Subcontractors and principal material suppliers. 

10. Maintain a daily log of activities at the site, including weather conditions, nature and 

location of Work being performed, verbal instructions and interpretations given to the 

Contractor, and specific observations. Record any occurrence or Work that might result 

in a claim for a change in Contract Sum or Contract Time. Maintain a list of visitors, their 

titles, and time and purpose of their visit. 

11. Notify the Architect if any portion of the Work requiring Shop Drawings, Product Data 

or Samples is commenced before such submittals have been approved by the Architect. 

Receive and log Samples required at the site, notify the Architect when they are ready for 

examination, record the Architect’s action and maintain custody of approved Samples. 

12. Review the Contractor's record copy of the Drawings, Specifications, Addenda, Change 

Orders and other Modifications at intervals appropriate to the stage of construction and 

notify the Architect of any apparent failure by the Contractor to maintain up-to-date 

records. 

13. Review Applications for Payment and forward to the Architect with recommendations for 

disposition. 

14. Assist the Architect in conducting inspections to determine the date or dates of 

Substantial Completion and the date of final completion. 

15. Assist the Architect in receipt and transmittal to the Owner of documentation required of 

the Contractor at completion of the Work. 

B. Project Representative shall not: 

1. Authorize deviations from the Contract Documents. 

2. Approve submittals or substitute materials or equipment. 

3. Personally conduct or participate in tests or third-party inspections. 
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4. Assume any of the responsibilities of the Contractor's superintendent or of 

Subcontractors. 

5. Expedite the Work for the Contractor. 

6. Have control over or charge of or be responsible for construction means, methods, 

techniques, sequences or procedures, or for safety precautions and programs in 

connection with the Work. 

7. Authorize or suggest that the Owner occupy the Project in whole or in part. 

1.6 ELECTRONIC PROCEDURES 

A. Use Submittal Exchange for the following processes: 

1. Submittals, refer to Division 01 “Submittal Procedures.” 

2. Request for Information (RFI). 

3. Architect’s Supplemental Instruction (ASI), refer to Division 01 Section “Contract 

Modification Procedures.” 

4. Proposal Request (PR), refer to Division 01 Section “Contract Modification Procedures.” 

5. Change Order (CO), refer to Division 01 Section “Contract Modification Procedures.” 

6. Contractor Quotes, refer to Division 01 Section “Contract Modification Procedures.” 

7. Allowance Access Authorization (AAA), refer to Division 01 Section “Contract 

Modification Procedures.” 

8. Payment Applications, refer to Division 01 Section “Payment Procedures.” 

9. Inspection Reports. 

B. Contractor and other parties granted access by the Architect to Submittal Exchange shall follow 

instructions issued by the Architect during the preconstruction conference. 

1.7 REQUESTS FOR INFORMATION (RFIs) 

A. General:  Immediately on discovery of the need for additional information or interpretation of 

the Contract Documents, Contractor shall prepare and submit an RFI in the form specified, via 

the electronic form procedures outlined. 

1. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's 

work or work of others. 

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

and the following: 

1. Project number. 

2. RFI number. 

3. Contract number and title. 

4. Name of Contractor. 
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5. Name of Contractor’s contact person. 

6. Email address of Contractor’s contact person. 

7. RFI subject. 

8. Question: Fully describe question or information requested. Include: 

a. Specification Section number and title and related paragraphs, as appropriate. 

b. Drawing number and detail references, as appropriate. 

c. Field dimensions and conditions, as appropriate. 

d. Contractor's suggested resolution.  If Contractor's solution impacts the Contract 

Time or the Contract Sum, Contractor shall state impact in the RFI. 

9. Attachments: Include sketches, descriptions, measurements, photos, Product Data, Shop 

Drawings, and other information necessary to fully describe items needing interpretation. 

a. Include dimensions, thicknesses, structural grid references, and details of affected 

materials, assemblies, and attachments on attached sketches. 

C. Architect's Action: Architect will review each RFI, determine action required, and respond. 

Allow reasonable time for Architect's response for each RFI. 

1. The following RFIs will be returned without action: 

a. Requests for approval of submittals. 

b. Requests for approval of substitutions. 

c. Requests for coordination information already indicated in the Contract 

Documents. 

d. Requests for adjustments in the Contract Time or the Contract Sum. 

e. Requests for interpretation of Architect's actions on submittals. 

f. Incomplete RFIs or inaccurately prepared RFIs. 

2. Architect's action may include a request for additional information. 

3. Architect's action on RFIs that may result in a change to the Contract Time or the 

Contract Sum may be eligible for Contractor to submit Change Proposal according to 

Division 01 Section "Contract Modification Procedures." 

a. If Contractor believes the RFI response warrants change in the Contract Time or 

the Contract Sum, notify Architect and Construction Manager in writing within 

seven days of receipt of the RFI response. 

D. On receipt of Architect's action, immediately distribute the RFI response to affected parties.  

Review response and notify Architect and Construction Manager within seven days if 

Contractor disagrees with response. 

E. Electronic RFI Log:  Architect will maintain a tabular log of RFIs organized by RFI number. 
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1.8 PROJECT MEETINGS 

A. Preconstruction Conference: Construction Manager will schedule and conduct a preconstruction 

conference before starting construction, at a time convenient to Owner, Construction Manager, 

and Architect, but no later than 15 days after date of Notice of Award. 

1. Attendees: Authorized representatives of Owner, Commissioning Authority, Construction 

Manager, Architect, and their consultants; Contractor and its superintendent; and other 

concerned parties shall attend the conference. Participants at the conference shall be 

familiar with Project and authorized to conclude matters relating to the Work. 

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

a. Designation of key personnel and their duties. 

b. Lines of communications. 

c. Bonds and insurance. 

d. Subcontract list. 

e. Schedule of values. 

f. Payment request estimate. 

g. Applications for Payment. 

h. Contractor’s construction schedule. 

i. Submittals. 

j. Electronic form procedures (RFIs, ASIs, PRs). 

k. Procedures for processing Change Orders and Construction Change Directives. 

l. Quality control. 

m. Adjoining properties. 

n. Project schedule. 

o. Contractor review of Contract Documents, including Drawings and Specifications. 

p. Project meetings. 

q. Project closeout procedures. 

r. Electronic drawings. 

s. AIA and Word documents. 

3. Report: Construction Manager will prepare and distribute meeting report. 

B. Site Preconstruction Conference: Construction Manager will schedule and conduct a site 

preconstruction conference, at a time convenient to Owner, Construction Manager and 

Architect. 

1. Attendees:  Authorized representatives of Owner, Owner’s testing agency, Construction 

Manager, Architect, and their consultants; Geotechnical Engineer of Record; Contractor 

and its superintendent; and other concerned parties shall attend the conference.  

Participants at the conference shall be familiar with Project and authorized to conclude 

matters relating to the Work. 

2. Agenda:  Discuss items of significance, including the following: 

a. Designation of key personnel and their duties. 

b. Lines of communication. 

c. Electronic form procedures (RFIs, ASIs, PRs). 

d. Submittal procedures. 
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e. Subcontracts. 

f. Construction schedule. 

g. Temporary facilities and controls. 

h. Use of premises. 

i. Permits. 

j. Soil erosion and sediment control. 

k. Tree protection. 

l. Procedures for testing and inspecting. 

m. Roles and responsibilities of each party. 

n. Topsoil. 

o. Seeding/sodding. 

p. Planting. 

q. Concrete. 

r. Retaining walls. 

s. Railings. 

t. Staging removal. 

3. Report:  Construction Manager will prepare and distribute meeting report. 

C. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before each 

construction activity that requires coordination with other construction. 

1. Review each Specification Section for requirements for preinstallation conferences. 

a. No later than 15 days after date of Notice of Award, submit to Architect complete 

listing of preinstallation conferences to be held.  

2. Attendees:  Installer and representatives of manufacturers and fabricators involved in or 

affected by the installation and its coordination or integration with other materials and 

installations that have preceded or will follow, shall attend the meeting. Advise Architect, 

Construction Manager, Commissioning Authority of scheduled meeting dates. 

3. Agenda:  Review progress of other construction activities and preparations for the 

particular activity under consideration, including requirements for the following: 

a. Contract Documents. 

b. Deliveries. 

c. Submittals. 

d. Review of mockups. 

e. Time schedules. 

f. Weather limitations. 

g. Manufacturer's written instructions. 

h. Warranty requirements. 

i. Compatibility of materials. 

j. Acceptability of substrates. 

k. Temporary facilities and controls. 

l. Space and access limitations. 

m. Testing and inspecting requirements. 

n. Installation procedures. 

o. Coordination with other work. 
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p. Required performance results. 

q. Protection of adjacent work. 

4. Record significant conference discussions, agreements, and disagreements, including 

required corrective measures and actions. 

5. Reporting:  Distribute report of the meeting to each party present and to other parties 

requiring information. 

6. Do not proceed with installation if the conference cannot be successfully concluded. 

Initiate whatever actions are necessary to resolve impediments to performance of the 

Work and reconvene the conference at earliest feasible date. 

D. Progress Meetings: Construction Manager will conduct progress meetings at biweekly intervals, 

unless otherwise necessitated. 

1. Attendees: In addition to representatives of Owner, Commissioning Authority, 

Construction Manager, and Architect, each contractor, subcontractor, supplier, and other 

entity concerned with current progress or involved in planning, coordination, or 

performance of future activities shall be represented at these meetings.  All participants at 

the meeting shall be familiar with Project and authorized to conclude matters relating to 

the Work. 

2. Agenda:  Review report of previous progress meeting. Review other items of significance 

that could affect progress. Include topics for discussion as appropriate to status of Project. 

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

1) Report of progress since previous meeting. 

2) Architect/Engineer discussion items. 

3) Status of ASIs, PRs, Change Orders. 

4) Status of submittals. 

5) Contractor's Construction Schedule: Review progress since the last meeting.  

Determine whether each activity is on time, ahead of schedule, or behind 

schedule, in relation to Contractor's construction schedule. 

a) Determine how construction behind schedule will be expedited; 

secure commitments from parties involved to do so.  Discuss whether 

schedule revisions are required to ensure that current and subsequent 

activities will be completed within the Contract Time. 

b) Review schedule for next period. 

6) Date of Substantial Completion. 

7) Status of RFIs. 

8) Owner discussion items. 
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9) Discussion items for each Contract. 

10) General and administrative items, including such items as: 

a) Project documentation. 

b) Prohibitions. 

c) Identification cards. 

d) Separation. 

e) Egress. 

f) Conservation. 

3. Report: Construction Manager will prepare and distribute the meeting report to each party 

present and to parties requiring information. 

E. Health and Safety Committee Meetings: Owner will conduct health and safety committee 

meetings as needed, in accordance with requirements of Regulations of the Commissioner of 

Education, Part 155 (8 NYCRR 155), Section 155.5(c)(2). 

1. Attendees:  In addition to representatives of the Owner and Construction Manager, each 

contractor shall be represented at these meetings. All participants at the meeting shall be 

familiar with Project and authorized to conclude matters relating to the Work. 

2. Agenda:  Discuss items of significance, including the following: 

a. Health and safety matters related to the construction project. 

3. Report:  Owner will prepare and distribute meeting report to each party present and to 

parties requiring information. 

F. Project Closeout Conference: Construction Manager will schedule and conduct a project 

closeout conference, at a time convenient to Owner, Construction Manager and Architect, but 

no later than 90 days prior to final scheduled date of Substantial Completion. 

1. Attendees: Authorized representatives of Owner, Commissioning Authority, Construction 

Manager, Architect, and their consultants; Contractor and its superintendent; and other 

concerned parties shall attend the meeting. Participants at the meeting shall be familiar 

with Project and authorized to conclude matters relating to the Work. 

2. Agenda: Discuss items of significance that could affect or delay Project closeout, 

including the following: 

a. Preparation of record documents. 

b. Procedures required prior to inspection for Substantial Completion and for final 

inspection for acceptance. 

c. Submittal of written warranties. 

d. Requirements for preparing operations and maintenance data. 

e. Requirements for delivery of material samples, attic stock, and spare parts. 

f. Requirements for demonstration and training. 



PROJECT MANAGEMENT AND COORDINATION  Tetra Tech 

01 31 00 / Page 10 Project No. 374886-23001.1 Architects & Engineers 

g. Owner's occupancy requirements. 

h. Responsibility for removing temporary facilities and controls. 

3. Report:  Construction Manager will prepare and distribute meeting report. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

Attachment: Request for Electronic Drawing Files 

    Terms of Electronic File Transfer (TOFT) 

END OF SECTION 01 31 00 
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Prime Contractor Name: 

Prime Contractor Address: 

Contact to Receive Invoice: 

Project Name: 

Project Number: 

Project Manager: 

Cornell Business + Technology Park 
10 Brown Road 
Ithaca, New York 14850 
Tel. (607) 277-7100 

Fax (607) 277-1410 

Drawing Type: Some drawings may be only available as a PDF file and may NOT be available as an AutoCAD file. 

0 PDF Files ($50 per request) 0 AutoCAD type files ($50 per file) 

For PDF files : 

List each Drawing # Requested - Ifrequesting entire set note "All". 

For AutoCAD files : 

Number of drawing files 

List each Drawing # Requested 

Contractor Signature 
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Terms of Electronic File Transfer (TOFT) 

Cornell Business + Technology Park 

10 Brown Road 
Ithaca, New York 14850 

Tel. (607) 277-7100 
Fax (607) 277-1410 

The purpose of this document is to establish the terms of use and liability related to the electronic transfer of files from 
Tetra Tech Engineers, Architects & Landscape Architects, P.C. d/b/a Tetra Tech Architects & Engineers (hereinafter 
'Tetra Tech") to the Recipient (designated below). This Agreement covers all electronic files transmitted to the 
Recipient, associated with the Project(s) listed below, that are not otherwise covered by a contractual agreement to 
provide such files . 

Project(s) & Project #s: 

Recipient of Electronic Flies: 

Company Name: 

Company Address: 

Terms of Electronic File Transfer: 
1. The electronic file s (Files) furni shed by Tetra Tech to the person or entity receiving the Files (Recipient) are provided only for 
the convenience of the Recipient, and only for its sole use. RECIPIENT AGREES TIIAT, BY OPENING TIIE PACKAGE 
CONTAINING 1HE FILES, RECIPIENT SHALL BE BOUND BY AND SUBJECT TO TIIE TERMS OF TIIIS DISCLATh1ER. 

2. Recipient recognizes that the Files may not be adequate or appropriate for Recipient's needs. In the case of any defects in the 
Files or any discrepancies between the Files and the hardcopy of the Files bearing the seal of Tetra Tech's professional registrant (if 
applicable), the sealed hardcopy shall govern. Recipient accepts the Files on an "as-is" basis, with any and all faults. There are no 
express warranties made by Tetra Tech with respect to the Files, and any implied warranties are excluded 

3. WTI1IOUT LTh1ffiNG 1HE GENERALITY OF TIIE FOREGOING, 1HE Th1PLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE EXCLUDED. Tetra Tech assumes no 
responsibility for the accuracy or completeness of the Files, and any use or reuse of such electronic data for any purpose shall be at 
the Recipient's sole risk. 

4. Fwthermore, in consideration of the use of the electronic data and the Files, Recipient agrees, to the fullest extent permitted by 
law, to defend (by legal counsel selected by Tetra Tech), indemnify, and hold Tetra Tech harmless from any and all cl aims, damages, 
losses, costs, and expenses, including attorney's fees and cowt costs (including the costs of any appeals) arising out of or resulting 
from Recipient's use, reuse, or use by others, regardless of whether such claims, damages, losses, costs, and expenses are caused in 
whole or in part by Tetra Tech. The duty to defend, indemnify, and hold Tetra Tech harml ess shall apply regardless of whether such 
claims, damages, losses, costs, and expenses ari se out of causes of action for tort, including negligence, contract, warranty, or strict 
liability. 

5. The Recipient agrees to the following use restrictions of the electronic fi les: 

a. The use of these files i s l imited only to the operation and maintenance of the above referenced project(s). 

6. By signing below, the Recipient accepts full responsibility for the use of all electronic file s received from and/or produced by 
Tetra Tech for the Prqj ect(s) listed above and any documents, instructions, or otherwise produced there from by the Recipient along 
with all Terms of Electronic Transfer indicated herein. A copy of this Agreement, executed by Tetra Tech, will be provided before 
or with the first electronic file transmittal. 

Signature Type or Print Name Title Date 



Tetra Tech CONSTRUCTION PROGRESS DOCUMENTATION 

Architects & Engineers Project No. 374886-23001.1 01 32 00 / Page 1 

SECTION 01 32 00 - CONSTRUCTION PROGRESS DOCUMENTATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for documenting the progress of 

construction during performance of the Work, including the following: 

1. Contractor's construction schedule. 

2. Reports. 

1.3 INFORMATIONAL SUBMITTALS 

A. Contractor's Construction Schedule:  Initial schedule, of size required to display entire schedule 

for entire construction period. Follow format outlined in attachment at end of this Section. 

B. Site Condition Reports:  Submit at time of discovery of differing conditions. 

C. Special Reports:  Submit at time of unusual event. 

1.4 COORDINATION 

A. Secure time commitments for performing critical elements of the Work from entities involved. 

B. Coordinate each construction activity in the network with other activities and schedule them in 

proper sequence. 

1.5 CONTRACTOR’S CONSTRUCTION SCHEDULE, GENERAL 

A. Time Frame:  Extend schedule from date established for commencement of the Work to date of 

final completion. 

B. Contract completion date shall not be changed by submission of a schedule that shows an early 

completion date, unless specifically authorized by Change Order. 

1.6 CONTRACTOR’S CONSTRUCTION SCHEDULE (GANTT CHART) 

A. Gantt-Chart Schedule:  Submit a comprehensive, horizontal, Gantt-chart-type, Contractor's 

construction schedule per requirements of Division 01 Section “Multiple Contract Project 

Summary – Project Schedule.” 

1. Format:  Refer to accompanying “Format for Construction Schedule.” 

01 32 00 
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B. Preparation:  Indicate each significant construction activity separately, by Specification Section, 

coordinated with the schedule of values. Provide line item(s) for each Specification Section. 

C. Schedule Updating: At monthly intervals, update schedule to reflect actual construction 

progress and activities. 

D. Distribution: Distribute copies of approved schedule to Architect, Construction Manager, 

Owner, separate contractors, testing and inspecting agencies, and other parties with a need-to-

know schedule responsibility. 

1. When revisions are made, distribute updated schedules to the same parties. 

1.7 REPORTS 

A. Site Condition Reports:  Immediately on discovery of a difference between site conditions and 

the Contract Documents, prepare and submit a detailed report. Include a detailed description of 

the differing conditions, together with recommendations for changing the Contract Documents. 

B. Special Reports:  When an event of an unusual and significant nature occurs at Project site, 

whether or not related directly to the Work, prepare and submit a special report. List chain of 

events, persons participating, response by Contractor's personnel, evaluation of results or 

effects, and similar pertinent information. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

Attachment: Format for Construction Schedule 

END OF SECTION 01 32 00 
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SECTION 01 32 00 - PROJECT SCHEDULE - Attachment #1 

  
 FORMAT FOR  

CONSTRUCTION SCHEDULE  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Format 
 

 

 

Provide separate bar for each item in sequential order from beginning of Project to completion with the 

following information included for each item: 

 

Related Technical Specification number. 

Distinct graphic delineation, indicating area of building where schedule item in located. 

Shop drawing submittal date and required acceptance date. 

Product procurement date and anticipated delivery date. 

Projected start and completion dates for each item. 
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SECTION 01 32 00 - PROJECT SCHEDULE - Attachment #1 

   

 FORMAT FOR  

CONSTRUCTION SCHEDULE  

 

 

 

 

 
 

 

Sample 

 

 

 

 

Provide separate bar for each item in sequential order from beginning of Project to completion with the 

following information included for each item: 

 

Related Technical Specification number. 

Distinct graphic delineation, indicating area of building where schedule item in located. 

Shop drawing submittal date and required acceptance date. 

Product procurement date and anticipated delivery date. 

Projected start and completion dates for each item. 
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SECTION 01 33 00 - SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes requirements for the administrative and procedural requirements for submitting 

Shop Drawings, Product Data, Samples, and other submittals. 

1. Process designated submittals for the Project electronically through designated Electronic 

Submittal System. PDF files must be opened, viewed, modified and printed using Adobe 

Acrobat PDF software to view reviewer comments/stamps. 

1.3 DEFINITIONS 

A. Action Submittals: Written and graphic information and physical samples that require 

Architect's and Construction Manager’s responsive action. Action submittals are those 

submittals indicated in individual Specification Sections as "action submittals." 

B. As-Specified Products: Products to be incorporated into Project as specified by manufacturer 

name and product designation and including all options in Part 2 of technical specifications, 

intended to be installed as specified in Part 3 of technical specifications, and from a product 

category specifically identified as eligible to be considered as an “as-specified product” in the 

Action Submittals Article in Part 1 of technical specifications. 

C. Informational Submittals:  Written and graphic information and physical samples that do not 

require Architect's and Construction Manager’s responsive action.  Submittals may be rejected 

for not complying with requirements.  Informational submittals are those submittals indicated in 

individual Specification Sections as "informational submittals." 

D. Portable Document Format (PDF):  An open standard file format licensed by Adobe Systems 

used for representing documents in a device-independent and display resolution-independent 

fixed-layout document format. 

E. Electronic Submittal System: A method to transmit certain electronic submittals between the 

Contractor, Construction Manager, Architect, and Owner, using Submittal Exchange website 

service. 

1. For consistency, the standard file format will be PDF. Convert paper originals and other 

file formats to PDF prior to submission. 

2. In the event of system malfunction, process submittals in accordance with the Architect’s 

instructions, until the system malfunction has been corrected. 

01 33 00 
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3. For this Project, process the following submittal types through the designated electronic 

submittal system: 

a. Product Data. 

b. Sustainable Design Submittals. 

c. Shop Drawings. 

d. Product Schedules. 

e. Qualification Data. 

f. Certificates (Welding, Installer, Manufacturer, Product, and Material, as 

applicable). 

g. Test Reports (Material, Product, Preconstruction, Compatibility, and Field, as 

applicable). 

h. Research Reports. 

i. Warranty (sample). 

j. Design Data, including calculations. 

k. Delegated-Design Services Certifications. 

4. For Samples, provide electronic submittal of Sample cover sheet, identifying location and 

actual delivery date of Samples. Deliver Samples to location (Architect’s office, Project 

site, etc.) as directed by the Architect. 

1.4 COLOR SCHEDULE 

A. Color Schedule: Within 30 days after date of Notice of Award, submit a complete list of 

proposed manufacturers and complete product designations (i.e. model, grade, series, product 

line, etc.) for each item requiring color selection by Architect. 

1.5 SUBMITTAL ADMINISTRATIVE REQUIREMENTS 

A. Coordination: Coordinate preparation and processing of submittals with performance of 

construction activities. 

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

submittals, and related activities that require sequential activity. 

2. Where indicated, submit all submittal items required for each Specification Section 

concurrently. 

3. Coordinate transmittal of different types of submittals for related parts of the Work so 

processing will not be delayed because of need to review submittals concurrently for 

coordination. 

a. Architect and Construction Manager reserve the right to withhold action on a 

submittal requiring coordination with other submittals until related submittals are 

received. 

B. Processing Time:  Allow sufficient time for submittal review, including time for resubmittals.  

No extension of the Contract Time will be authorized because of failure to transmit submittals 

enough in advance of the Work to permit processing, including resubmittals. 
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C. Electronic Submittals: Identify and incorporate information in each electronic submittal file as 

follows: 

1. Include a cover sheet on each submittal item for identification. Do not combine different 

submittals under same cover sheet; only one submittal is to be provided per email. 

a. Cover Sheet Form: Use PDF version of sample form included in Project Manual. 

Complete each item on form, sign and date. Architect will furnish PDF version of 

sample form. 

2. Name submittal file as directed by Architect. 

3. Transmit each submittal via Electronic Submittal System. 

4. Transmit each submittal to Architect using the Submittal Exchange website 

www.submittalexchange.com. 

D. Resubmittals:  Make resubmittals in same form and, for non-electronic submittals, in the same 

number of copies as initial submittal. 

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

revision. 

2. Resubmit submittals until they are marked with approval notation from Architect and 

Construction Manager. 

3. Refer to the General Conditions for provisions allowing Owner to obtain reimbursement 

from the Contractor for amounts paid to the Architect for evaluation of certain 

resubmittals. 

E. Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers, 

fabricators, installers, authorities having jurisdiction, and others as necessary for performance of 

construction activities.   

F. Use for Construction: Retain complete electronic copies of submittals on Project site during 

Construction. Also maintain one complete set of hard paper copies of all approved submittals on 

Project site during Construction. Use only final action submittals that are marked with approval 

notation from Architect and Construction Manager. 

G. Use of As-Specified Verification Form:  The As-Specified Verification Form is intended to 

reduce certain action submittal paperwork for select products to be incorporated into the Work. 

If product to be incorporated into Project is specified by name and product designation in Part 2 

of the Technical Specification Section and is from a product category specifically identified as 

eligible to be considered as an “as-specified product” in the Action Submittals Article in Part 1 

of technical specifications, submit “As-Specified Verification Form” attached to this 

Specification Section. 

http://www.submittalexchange.com/
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1.6 ENVIRONMENTAL REQUIREMENTS 

A. All products provided for use in construction of this Project are to be free of asbestos. Refer to 

Division 01 Section “Closeout Procedures” for certification required to be provided. The Owner 

may provide random testing of installed products/ construction for asbestos content. Any 

Contractor-installed product found to contain asbestos shall be classified as defective work. 

Defective work shall be corrected by the Contractor as specified in the General Conditions. 

1.7 SUBMITTAL PROCEDURES, GENERAL 

A. General Submittal Procedure Requirements:  Prepare and submit submittals required by 

individual Specification Sections. Types of submittals are indicated in individual Specification 

Sections. 

1.8 ELECTRONIC SUBMITTAL REQUIREMENTS 

A. Use the designated electronic submittal system for submittals in this Article. 

1. Review and apply electronic stamp certifying that the submittal complies with the 

requirements of the Contract Documents including verification of manufacturer / product, 

dimensions and coordination of information with other parts of the work.   

2. Transmit each submittal to Construction Manager and Architect using the Submittal 

Exchange website, www.submittalexchange.com. 

3. For Action Submittals, Architect / Engineer and Construction Manager review comments 

will be made available on the Submittal Exchange website for downloading.  Contractor 

will receive email notice of completed review. 

4. Distribution of reviewed submittals to subcontractors and suppliers is the responsibility 

of the Contractor. 

5. After award of contract, training will be provided by Submittal Exchange regarding use 

of website and PDF submittals.  Contact Submittal Exchange at 1-800-714-0024. 

6. Internet Service and Equipment Requirements: 

a. Email address and internet access at Contractor’s main office. 

b. Adobe Acrobat (www.adobe.com), for applying electronic stamps and comments. 

7. Phase 2 General Work Contractor (GC2) shall bear the cost of the Submittal Exchange 

project subscription for both Phase 1 and Phase 2 capital improvement projects. 

8. Retain one electronic copy of all approved submittals, as part of the project records 

required at Project Closeout. 

9. Tetra Tech Architects and Engineers will be the Submittal Exchange Project Leader and 

Subscriber. 

http://www.submittalexchange.com/
http://www.adobe.com/
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B. Product Data:  Collect information into a single submittal for each element of construction and 

type of product or equipment. 

1. Mark submittal to show which products and options are applicable. 

2. Include the following information, as applicable: 

a. Manufacturer's catalog cuts. 

b. Statement of compliance with specified referenced standards. 

c. Testing by recognized testing agency. 

3. For equipment, include the following in addition to the above, as applicable: 

a. Printed performance curves. 

b. Clearances required to other construction, if not indicated on accompanying Shop 

Drawings. 

C. As-Specified Submittals: Complete the “As-Specified Verification Form”. 

1. Refer to the Action Submittals Article of technical specification sections. If the product to 

be incorporated into the Project is an “as-specified product” as defined in this Section, 

then submit “As-Specified Verification Form” in lieu of Product Data, otherwise submit 

full Product Data.  

2. Do not use “As-Specified Verification Form” unless specifically indicated in technical 

specification. 

3. The “As-Specified Verification Form” alone serves as the submittal for the specific 

product and no additional action submittal data is due at the time of the submittal. The 

full specific product technical data, however, is required to be included in the Operation 

and Maintenance Manual. Comply with requirements specified in Division 01 Section 

“Operation and Maintenance Data.” 

D. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base 

Shop Drawings on reproductions of the Contract Documents or standard printed data, unless 

submittal based on Architect's digital data drawing files is otherwise permitted. 

1. Preparation: Fully illustrate requirements in the Contract Documents.  Include the 

following information, as applicable: 

a. Identification of products. 

b. Schedules. 

c. Compliance with specified standards. 

d. Notation of dimensions established by field measurement. 

e. Relationship and attachment to adjoining construction clearly indicated. 

f. Seal and signature of professional engineer if specified. 
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E. Product Schedule:  As required in individual Specification Sections, prepare a written summary 

indicating types of products required for the Work and their intended location. Include the 

following information in tabular form: 

1. Type of product. Include unique identifier for each product indicated in the Contract 

Documents or assigned by Contractor if none is indicated. 

2. Manufacturer and product name, and model number if applicable. 

3. Number and name of room or space. 

F. Qualification Data:  Prepare written information that demonstrates capabilities and experience 

of firm or person. Include lists of completed projects with project names and addresses, contact 

information of architects and owners, and other information specified. 

G. Certificates: 

1. Welding Certificates:  Prepare written certification that welding procedures and personnel 

comply with requirements in the Contract Documents. Submit record of Welding 

Procedure Specification and Procedure Qualification Record on AWS or ASME forms as 

applicable. Include names of firms and personnel certified. 

2. Installer Certificates:  Submit written statements on manufacturer's letterhead certifying 

that Installer complies with requirements in the Contract Documents and, where required, 

is authorized by manufacturer for this specific Project. 

3. Manufacturer Certificates:  Submit written statements on manufacturer's letterhead 

certifying that manufacturer complies with requirements in the Contract Documents. 

Include evidence of manufacturing experience where required. 

4. Product Certificates:  Submit written statements on manufacturer's letterhead certifying 

that product complies with requirements in the Contract Documents. 

5. Material Certificates:  Submit written statements on manufacturer's letterhead certifying 

that material complies with requirements in the Contract Documents. 

H. Test Reports: 

1. Material Test Reports:  Submit reports written by a qualified testing agency, on testing 

agency's standard form, indicating and interpreting test results of material for compliance 

with requirements in the Contract Documents. 

2. Product Test Reports:  Submit written reports indicating that current product produced by 

manufacturer complies with requirements in the Contract Documents.  Base reports on 

evaluation of tests performed by manufacturer and witnessed by a qualified testing 

agency, or on comprehensive tests performed by a qualified testing agency. 

3. Preconstruction Test Reports:  Submit reports written by a qualified testing agency, on 

testing agency's standard form, indicating and interpreting results of tests performed 

before installation of product, for compliance with performance requirements in the 

Contract Documents. 
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4. Compatibility Test Reports:  Submit reports written by a qualified testing agency, on 

testing agency's standard form, indicating and interpreting results of compatibility tests 

performed before installation of product.  Include written recommendations for primers 

and substrate preparation needed for adhesion. 

5. Field Test Reports:  Submit written reports indicating and interpreting results of field 

tests performed either during installation of product or after product is installed in its final 

location, for compliance with requirements in the Contract Documents. 

I. Research Reports: Submit written evidence, from a model code organization acceptable to 

authorities having jurisdiction, that product complies with building code in effect for Project.   

J. Warranty: Submit sample warranties as required in individual Specification Sections.  

K. Design Data:  Prepare and submit written and graphic information, including, but not limited to, 

performance and design criteria, list of applicable codes and regulations, and calculations. 

Include list of assumptions and other performance and design criteria and a summary of loads. 

Include load diagrams if applicable. Provide name and version of software, if any, used for 

calculations.  Include page numbers. 

L. Delegated-Design Submittal: In addition to Shop Drawings, Product Data, and other required 

submittals, submit certificate, signed and sealed by the responsible professional engineer, for 

each product and system specifically assigned to Contractor to be designed or certified by a 

professional engineer, indicating compliance with building code in effect for Project. 

1. Indicate that products and systems comply with performance and design criteria in the 

Contract Documents. Include list of codes, loads, and other factors used in performing 

these services. 

1.9 NON-ELECTRONIC SUBMITTAL REQUIREMENTS 

A. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these 

characteristics with other elements and for a comparison of these characteristics between 

submittal and actual component as delivered and installed. 

1. Transmit Samples that contain multiple, related components such as accessories together 

in one submittal package. 

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

a. Generic description of Sample. 

b. Product name and name of manufacturer. 

c. Sample source. 

d. Number and title of applicable Specification Section. 

3. Disposition: Maintain sets of approved Samples at Project site, available for quality-

control comparisons throughout the course of construction activity. Sample sets may be 

used to determine final acceptance of construction associated with each set. 
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4. Samples for Initial Selection: Submit manufacturer's color charts consisting of units or 

sections of units showing the full range of colors, textures, and patterns available. 

a. Number of Samples: Submit two full sets of available choices where color, pattern, 

texture, or similar characteristics are required to be selected from manufacturer's 

product line. Deliver one set to Architect’s office, deliver the other set to the 

construction trailer at the job site.   

5. Samples for Verification:  Submit full-size units or Samples of size indicated, prepared 

from same material to be used for the Work, cured and finished in manner specified, and 

physically identical with material or product proposed for use, and that show full range of 

color and texture variations expected.  Samples include, but are not limited to, the 

following:  partial sections of manufactured or fabricated components; small cuts or 

containers of materials; complete units of repetitively used materials; swatches showing 

color, texture, and pattern; color range sets; and components used for independent testing 

and inspection. 

a. Number of Samples:  Submit two sets of Samples. Deliver one set to Architect’s 

office, deliver the other set to the construction trailer at the job site. 

1) If variation in color, pattern, texture, or other characteristic is inherent in 

material or product represented by a Sample, submit at least three sets of 

paired units that show approximate limits of variations. 

B. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each 

portion of the Work, including those who are to furnish products or equipment fabricated to a 

special design. Include the following information in tabular form: 

1. Name, address, telephone number, and email address of entity performing subcontract or 

supplying products. 

2. Number and title of related Specification Section(s) covered by subcontract. 

3. Submit subcontract list in the following format: 

a. Number of Copies: Four paper copies of subcontractor list, unless otherwise 

indicated.  Architect will return one copy. 

C. List of Key Personnel Names:  No later than 15 days after date of Notice of Award, submit a list 

of key personnel assignments, including superintendent and other personnel in attendance at 

Project site. 

1. Identify individuals and their duties and responsibilities; list addresses and telephone 

numbers, including emergency, office, and cellular telephone numbers and email 

addresses. 

a. Number of Copies:  Four paper copies of key personnel list, unless otherwise 

indicated.   
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1.10 MISCELLANEOUS SUBMITTAL REQUIREMENTS 

A. Closeout Submittals and Maintenance Material Submittals: Comply with requirements specified 

in Division 01 Section "Closeout Procedures." 

B. Maintenance Data:  Comply with requirements specified in Division 01 Section "Operation and 

Maintenance Data." 

1.11 DELEGATED-DESIGN SERVICES 

A. Performance and Design Criteria: Where professional design services or certifications by a 

design professional are specifically required of Contractor by the Contract Documents, provide 

products and systems complying with specific performance and design criteria indicated. 

1. If criteria indicated are not sufficient to perform services or certification required, submit 

a written request for additional information to Architect. 

1.12 CONTRACTOR’S REVIEW 

A. Action Submittals and Informational Submittals: Review each submittal and check for 

coordination with other Work of the Contract and for compliance with the Contract Documents. 

Note corrections and field dimensions. Identify any deviations from Contract Document 

requirements. Mark cover sheet with approval before submitting to Architect and Construction 

Manager. 

1. Sign and date statement certifying that submittal has been reviewed, checked, and 

approved for compliance with the Contract Documents. 

2. If using Adobe Acrobat to electronically sign the Submittal Cover Sheet do not use the 

Certify Sign, Time Stamp feature as this will lock the document for further editing. 

1.13 ARCHITECT’S AND CONSTRUCTION MANAGER’S ACTION 

A. General:  Architect and Construction Manager will not review submittals that do not bear 

Contractor's approval and will return them without action. 

B. Action Submittals: Architect and Construction Manager will review each submittal, make marks 

to indicate corrections or revisions required, and return it.  Architect and Construction Manager 

will mark submittal appropriately to indicate action, as follows: 

1. Final Unrestricted Release:  Where the submittal is marked "Approved," the Work 

covered by the submittal may proceed provided it complies with the Contract Documents. 

Final acceptance will depend on that compliance. 

2. Final-but-Restricted Release: Where the submittal is marked "Approved As Noted," the 

Work covered by the submittal may proceed provided it complies both with Architect's 

notations and corrections on the submittal and the Contract Documents. Final acceptance 

will depend on that compliance. 
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3. Rejected: Where the submittal is marked "Rejected," do not proceed with the Work 

covered by the submittal. Prepare a new submittal for a product that complies with the 

Contract Documents. 

4. Incomplete - Resubmit: Where the submittal is marked "Incomplete, Submit Additional 

Information," do not proceed with the Work covered by the submittal. Prepare additional 

information requested, or required by the Contract Documents, that indicates compliance 

with requirements, and resubmit. 

C. Informational Submittals: Architect and Construction Manager will review each submittal and 

will not return it, or will return it if it does not comply with requirements. 

D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned 

for resubmittal without review. 

E. Limit information submitted to specific products indicated. Do not submit extraneous matter. 

Submittals containing excessive extraneous matter will be returned for resubmittal without 

review. 

F. Submittals not required by the Contract Documents may be returned by the Architect without 

action. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

Attachments:  Tt Cover Sheet 

 As-Specified Verification Form 

 Tt Cover Sheet for Closeout Submittals (Sections 01 78 23 and 01 78 39) 

 Delegated Design Submittal Form (Sections 31 20 00) 

END OF SECTION 01 33 00 
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CONTRACTOR:   SUBMITTAL DATE          /          /  

     

 

ARCHITECT:   Tetra Tech Architects & Engineers  

PROJECT IDENTIFICATION 
 
 Architect’s  
 Project No.: 374886-23001.1 
   
 Proj. Name: Phase 1 Capital Improvement Project - Septic 
 
 Location:  Cato, NY 
 
PRODUCT IDENTIFICATION 
 
 Specification Section No.  
 
 Name of Product:   

 
  

 
 Name of Manufacturer:   
 
SUBCONTRACTOR 
 
 
 
SUPPLIER 
 
 
 
RELATIONSHIP TO STRUCTURE 

Building 
Name    

 
 

  (Room #)    (Room Name) 
 
Contract Drawing  No.:  

 

 

RESERVED FOR USE BY TETRA TECH 
 

ACTION SUBMITTAL: 

□ Approved  

□ Approved As Noted  

□ Rejected 

□ Incomplete, Submit Additional Information 
 

INFORMATIONAL SUBMITTAL: 

□ No Action Taken 

□ Returned for Resubmittal 
 

Reviewed By:  _______________________ 
 

Date:  ______________________________ 
 

Reviewed only for the limited purpose of checking for conformance 

with information given and the design concept expressed in the Con-

tract Documents. Review not conducted for the purpose of determin-

ing the accuracy and completeness of other details such as dimensions 

and quantities, or for substantiating instructions for installation or 

performance of equipment or systems, all of which remain the respon-

sibility of the Contractor as required by the Contract Documents. 

Review shall not constitute approval of safety precautions or of any 

construction means, methods, techniques, sequences or procedures.  

DEVIATION FROM CONTRACT DOCUMENTS:   
 
 
 
CONTRACTOR COMMENTS:   
 
 
 
 
ARCHITECT’S COMMENTS:   
 
 
 
CONTRACTOR’S STAMP       CONTRACTOR’S CERTIFICATION 

I CERTIFY THAT THIS SUBMITTAL HAS BEEN REVIEWED AND APPROVED BY 
THE CONTRACTOR IN ACCORDANCE WITH THE  GENERAL CONDITIONS.  
PRODUCTS/MATERIALS ARE FREE OF ASBESTOS  AS REQUIRED BY THE 
CONTRACT DOCUMENTS. 

BY  

 
 

CONSTRUCTION MANAGER’S  CERTIFICATION 
I CERTIFY THAT THIS SUBMITTAL HAS BEEN REVIEWED AND APPROVED BY 
THE CONSTRUCTION MANAGER IN ACCORDANCE WITH THE GENERAL 
CONDITIONS. 

BY   

 
 

CM Submittal No. 

 
 

 

Check following as applicable: 

 □ First Submission 

 □ Re-Submission No. 
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As-Specified Verification Form 
 
 

 Project Number: 374886-23001.1 

 

 Project Title:  Phase 1 Capital Improvement Project - Septic 

 

 Technical  

  Specification Section:  

  (Include Section Number and Title as shown in Project Manual) 

 

 Specified Product:   

  (Include manufacturer’s name and product designation) 

 
The undersigned, hereinafter called the Contractor, hereby warrants that the Specified Product listed above will be incorporated 

into the Project in accordance with requirements specified in the Technical Specification Section identified above without modi-

fication or alteration.   

By acceptance of this form, Tetra Tech Architects & Engineers (hereinafter called Tetra Tech), agrees that limited submittals 

identified in the Technical Specification Section identified above are 

not required, unless otherwise stated in the Submittals article in the 

Technical Specification Section. 

The Contractor is advised that use of this As-Specified Verification 

Form does not relieve the Contractor from providing remaining sub-

mittal documentation required in Technical Specification sections and 

all information required in Division 1 Closeout section of the Project 

Manual or from complying with requirements of the General Condi-

tions. 

Products/Materials are free of asbestos as required by the Contract 

Documents. 

 

_________________________________________ 

(Name of Contractor) 

 

_________________________________________ 

(Authorized Signature) 

 

_________________________________________ 

(Title of Signatory) 

 

_________________________ 

(Date) 
 

 

 

 

ARCHITECT’S COMMENTS:   

 

 

 

 

RESERVED FOR USE BY TETRA TECH 

 
 
ACTION SUBMITTAL: 

□ Approved / Approved As Noted 

□ Rejected 
 

 
 
Reviewed By:  _______________________ 
 

 
Date:  ______________________________ 

 

 

 

 

Reviewed only for the limited purpose of checking for conformance 

with information given and the design concept expressed in the 

Contract Documents. Review not conducted for the purpose of 

determining the accuracy and completeness of other details such as 

dimensions and quantities, or for substantiating instructions for 

installation or performance of equipment or systems, all of which 

remain the responsibility of the Contractor as required by the Con-

tract Documents. Review shall not constitute approval of safety 

precautions or of any construction means, methods, techniques, 

sequences or procedures.  

 

TETRA TECH 
ARCHITECTS & ENGINEERS 
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CONTRACTOR:   SUBMITTAL DATE          /          /  

     

 

ARCHITECT:   Tetra Tech Architects & Engineers  

PROJECT IDENTIFICATION 
 
 Architect’s  
 Project No.: 374886-23001.1 
   
 Proj. Name: Phase 1 Capital Improvement Project - Septic 
 
 Location:  Cato, NY 
 
PRODUCT IDENTIFICATION 
 
 Specification Section No. 01 78 23 OR 01 78 39 (circle correct one) 
 
 Name of Product:  

 
 

 
 Name of Manufacturer:  
 
SUBCONTRACTOR: _______________________________ 
 
SUPPLIER:_______________________________________ 
 
 
DEVIATION FROM CONTRACT DOCUMENTS:_________________________________________________________________ 
 
________________________________________________________________________________________________________ 
 
 
CONTRACTOR COMMENTS:________________________________________________________________________________ 
 
_________________________________________________________________________________________________________ 
 
 
CONSTRUCTION MANAGER’S COMMENTS: ___________________________________________________________________ 
 
_________________________________________________________________________________________________________ 
 
 
ARCHITECT’S COMMENTS:_________________________________________________________________________________ 
 
_________________________________________________________________________________________________________ 
 
CONTRACTOR’S STAMP       CONTRACTOR’S CERTIFICATION 

I CERTIFY THAT THIS SUBMITTAL HAS BEEN REVIEWED AND 
APPROVED BY THE CONTRACTOR IN ACCORDANCE WITH THE 
GENERAL CONDITIONS. PRODUCTS/MATERIALS ARE FREE OF  
ASBESTOS AS REQUIRED BY THE CONTRACT DOCUMENTS. 
 

BY  

 
 

 
CONSTRUCTION MANAGER’S CERTIFICATION 
I CERTIFY THAT THIS SUBMITTAL HAS BEEN REVIEWED BY THE 
CONSTRUCTION MANAGER IN ACCORDANCE WITH THE GENERAL 
CONDITIONS. AND IN ACCORDANCE WITH THE CONSTRUCTION 
MANAGER’S CONTRACTUAL OBLIGATIONS WITH THE OWNER. 
 
Approved _______   Rejected_______ 
 

BY   

 
 

CM Submittal No. 

 
 

RESERVED FOR USE BY TETRA TECH 
 

 

INFORMATIONAL SUBMITTAL: 

□ No Action Taken 

□ Returned for Resubmittal 
 

Reviewed By:  _______________________ 
 

Date:  ______________________________ 
 

Reviewed only for the limited purpose of checking for conformance 

with information given and the design concept expressed in the Con-

tract Documents. Review not conducted for the purpose of determin-

ing the accuracy and completeness of other details such as dimensions 

and quantities, or for substantiating instructions for installation or 

performance of equipment or systems, all of which remain the respon-

sibility of the Contractor as required by the Contract Documents. 

Review shall not constitute approval of safety precautions or of any 

construction means, methods, techniques, sequences or procedures.  

Check following as applicable: 

 □ First Submission 

 □ Re-Submission No. 
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DELEGATED DESIGN SUBMITTAL 

CONTRACTOR:   SUBMITTAL DATE          /          /  

DESIGN PROFESSIONAL:  

 

ARCHITECT:   Tetra Tech Architects & Engineers  

PROJECT IDENTIFICATION 
 

 Architect’s  
 Project No.: 374886-23001.1 
 

 Proj. Name: Phase 1 Capital Improvement Project - Septic 
 

 Location:  Cato, NY 
 

PRODUCT IDENTIFICATION 
 

Specification Section No.  
 

   
Name of Product:   

 

  
 

  
Name of Manufacturer:   
 

SUBCONTRACTOR 
 

 
 

SUPPLIER 
 

 
 

RELATIONSHIP TO STRUCTURE 
Building 
Name    

 

 
  (Room #)    (Room Name) 
 
Contract Drawing  No.:  

 

DEVIATION FROM CONTRACT DOCUMENTS:  
 

 
 

 
 

 

 

 

RESERVED FOR USE BY TETRA TECH 
 

ACTION SUBMITTAL: 

□ Approved  

□ Approved As Noted  

□ Rejected 

□ Incomplete, Submit Additional Information 
 

INFORMATIONAL SUBMITTAL: 

□ No Action Taken 

□ Returned for Resubmittal 
 

Reviewed By:  _______________________ 
 

Date:  ______________________________ 
 

Reviewed only for the limited purpose of checking for conformance with information 

given and the design concept expressed in the Contract Documents and that the dele-

gated component or system design conforms to the performance specifications and any 

subsequent amendments; to the overall project design; and that it can be integrated into 

the building system; if such integration requires other modifications or costs to the 

Project the Contractor shall be responsible for all such additional costs. Review not 

conducted for the purpose of determining the accuracy and completeness of other 

details such as dimensions, quantities, and calculations, or for substantiating instruc-

tions for installation or performance of equipment or systems, all of which remain the 

responsibility of the Contractor as required by the Contract Documents. Review shall 

not constitute approval of safety precautions or of any construction means, methods, 

techniques, sequences or procedures.  

DESIGN PROFESSIONAL’S COMMENTS:   
 
CONTRACTOR COMMENTS:   
 
ARCHITECT’S COMMENTS:   
 
 
CONSTRUCTION MANAGER’S  CERTIFICATION DESIGN PROFESSIONAL’S CERTIFICATION 
I certify that this submittal has been reviewed and approved I certify that I am a design professional currently licensed in New York  
by the Construction Manager in accordance with the State and confirm my responsibility for work included in this submittal in  
General Conditions.    accordance with the General Conditions.  Further, I certify that to the best  
 of my knowledge, information and belief, the plans and specifications are 
BY      in accordance with applicable requirements of the New York State    
   Uniform Fire Prevention and Building Code, the State Energy  
CM Submittal No. 

 
  Conservation Construction Code and construction standards of the 

   Education Department. 
CONTRACTOR’S STAMP  
 BY   
 
         CONTRACTOR’S CERTIFICATION 

 I certify that this submittal has been reviewed and approved by the Contractor in ac-
cordance with the General Conditions.  Products/Materials 

 Are free of asbestos as required by the Contract Documents. 

  
 BY  

 
 

 
 

Check following as applicable: 

 □ First Submission 

 □ Re-Submission No.  ___ 
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SECTION 01 35 26 – GOVERNMENTAL SAFETY REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Safety requirements included in 8 NYCRR 155.5 Uniform Safety Standards for School 

Construction and Maintenance Projects. 

1.3 PERFORMANCE REQUIREMENTS 

A. General Performance: Provide all measures, including (but not limited to) materials, equipment, 

and procedures, required to comply with following requirements of 8 NYCRR 155.5 Uniform 

Safety Standards for School Construction and Maintenance Projects. 

B. Certificate of Occupancy: 

1. 8 NYCRR 155.5 (a): “The occupied portion of any school building shall always comply 

with the minimum requirements necessary to maintain a certificate of occupancy.” 

C. General Safety and Security Standards for Construction Projects: 

1. 8 NYCRR 155.5 (e)(1): “All construction materials shall be stored in a safe and secure 

manner.” 

2. 8 NYCRR 155.5 (e)(2): “Fences around construction supplies or debris shall be 

maintained.” 

3. 8 NYCRR 155.5 (e)(3): “Gates shall always be locked unless a worker is in attendance to 

prevent unauthorized entry.” 

4. 8 NYCRR 155.5 (e)(4): “During exterior renovation work, overhead protection shall be 

provided for any sidewalks or areas immediately beneath the work site or such areas shall 

be fenced off and provided with warning signs to prevent entry.” 

5. 8 NYCRR 155.5 (e)(5): “Workers shall be required to wear photo identification badges at 

all times for identification and security purposes while working at occupied sites.” 

01 35 26 
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D. Separation of Construction Areas from Occupied Spaces: 

1. 8 NYCRR 155.5 (f): “Construction areas which are under the control of a contractor and 

therefore not occupied by district staff or students shall be separated from occupied areas. 

Provisions shall be made to prevent the passage of dust and contaminants into occupied 

parts of the building. Periodic inspection and repairs of the containment barriers must be 

made to prevent exposure to dust or contaminants. Gypsum board must be used in exit 

ways or other areas that require fire rated separation. Heavy duty plastic sheeting may be 

used only for a vapor, fine dust or air infiltration barrier, and shall not be used to separate 

occupied spaces from construction areas.” 

2. 8 NYCRR 155.5 (f)(1): “A specific stairwell and/or elevator should be assigned for 

construction worker use during work hours. In general, workers may not use corridors, 

stairs or elevators designated for students or school staff.” 

E. Cleaning Occupied Areas: 

1. 8 NYCRR 155.5 (f)(2): “Large amounts of debris must be removed by using enclosed 

chutes or a similar sealed system. There shall be no movement of debris through halls of 

occupied spaces of the building. No material shall be dropped or thrown outside the walls 

of the building.” 

2. 8 NYCRR 155.5 (f)(3): “All occupied parts of the building affected by renovation 

activity shall be cleaned at the close of each workday. School buildings occupied during a 

construction project shall maintain required health, safety and educational capabilities at 

all times that classes are in session.” 

F. Exiting and Ventilation: 

1. 8 NYCRR 155.5(g): Maintain exiting and ventilation during school construction projects. 

2. 8 NYCRR 155.5(g)(1): “Required exits, temporary stairs, ramps, exit signs, and door 

hardware shall be provided at all times.” 

3. 8 NYCRR 155.5(g)(2): “Required ventilation to occupied spaces affected by construction 

will be maintained during the project.” 

G. Noise Control: 

1. 8 NYCRR 155.5 (i): “Construction and maintenance operations shall not produce noise in 

excess of 60 dba in occupied spaces or shall be scheduled for times when the building or 

affected building spaces are not occupied or acoustical abatement measures shall be 

taken.” 

H. Control of Fumes, Gases and Contaminants: 

1. 8 NYCRR 155.5 (j): The contractor shall be responsible for the control of chemical 

fumes, gases, and other contaminants produced by welding, gasoline or diesel engines, 

roofing, paving, painting, and other fumes to ensure they do not enter occupied portions 

of the building or air intakes. 
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I. “Off-Gassing” of Volatile Organic Compounds: 

1. 8 NYCRR 155.5 (j)(1):  The contractor shall be responsible to ensure that activities and 

materials which result in "off-gassing" of volatile organic compounds such as glues, 

paint, furniture, carpeting, wall coverings, drapery, etc. are scheduled, cured or ventilated 

in accordance with manufacturer’s recommendations before a space can be occupied. 

J. Asbestos Isolation: 

1. 8 NYCRR 155.5 (k): “Large and small asbestos abatement projects as defined by 12 

NYCRR 56 shall not be performed while the building is occupied.” Note, it is NYSED’s 

interpretation that the term "building", as referenced in this section of 8 NYCRR 155.5, 

means a wing or major section of a building that can be completely isolated from the rest 

of the building with sealed non-combustible construction. The isolated portion of the 

building must contain exits that do not pass through the occupied portion and ventilation 

systems must be physically separated and sealed at the isolation barrier. 

2. Exterior work such as roofing, flashing, siding, or soffit work may be performed on 

occupied buildings provided proper variances are in place as required, and complete 

isolation of ventilation systems and at windows is provided. Care must be taken to 

schedule work so that classes are not disrupted by noise or visual distraction. 

K. Lead and Asbestos Testing: 

1. 8 NYCRR 155.5 (c)(1): “All school areas to be disturbed during renovation or demolition 

shall be tested for lead and asbestos.” 

a. Asbestos and Asbestos-Containing Materials: 

1) Be advised that disturbance of asbestos and asbestos-containing materials is 

not anticipated as part of this Project.  

a) Prior to beginning Work, review Owner’s “Asbestos Management 

Plan” to ensure asbestos or asbestos-containing materials identified in 

that document are not disturbed. 

2) Be advised that if materials suspected to be asbestos, or to contain asbestos, 

that are not included in the Project and not identified in the Contract 

Documents are encountered during construction, immediately notify Owner 

and take precautions as required to avoid disturbing materials until directed 

by Owner. 

b. Lead and Lead-Containing Materials: 

1) Be advised that a lead inspection has been performed as required by New 

York State Education Department and a copy of the lead inspection report is 

available at the Owner's offices. 
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L. Code Rule 56: 

1. 8 NYCRR 155.5(k): “All asbestos abatement projects shall comply with all applicable 

Federal and State laws including but not limited to the New York State Department of 

Labor industrial code rule 56 (12 NYCRR 56), and the Federal Asbestos Hazard 

Emergency Response Act (AHERA), 40 CFR part 763 (Code of Federal Regulations, 

1998 Edition, Superintendent of Public Documents, U.S. Government Printing Office, 

Washington, DC 20402; 1998; available at the Office of Facilities Planning, Education 

Building Annex, Room 360, State Education Department, Albany, NY 12234.” 

M. Lead: 

1. 8 NYCRR 155.5 (l): Surfaces that will be disturbed by reconstruction must have a 

determination made as to the presence of lead. Projects which disturb surfaces that 

contain lead shall have in the specifications a plan prepared by a certified Lead Risk 

Assessor or Supervisor which details provisions for occupant protection, worksite 

preparation, work methods, cleaning and clearance testing which are in general 

accordance with the HUD Guidelines. 

a. Be advised that disturbance of lead and lead-containing materials is not anticipated 

as part of this Project. 

b. Contractor is responsible for complying with requirements of all applicable 

federal, state and local regulations, including (but not limited to) OSHA Lead in 

Construction Standard 29 CFR 1926.62, when construction activities involve 

disturbance of materials containing 1.0 mg/sq cm or 0.5 percent of lead or less, 

including (but not limited to) lead-based paint, ceramic tile, and similar materials. 

c. If materials suspected to contain lead above 1.0 mg/sq cm or above 0.5 percent that 

are not included in Project or identified in Contract Documents are encountered 

during construction, immediately notify Owner and take applicable precautions to 

avoid disturbing materials until directed by Owner. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 35 26 
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SECTION 01 40 00 - QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for quality assurance and quality 

control. 

B. Testing and inspection services are required to verify compliance with requirements specified or 

indicated. These services do not relieve Contractor of responsibility for compliance with the 

Contract Document requirements. 

1. Specific quality-assurance and quality-control requirements for individual work results 

are specified in their respective Specification Sections. Requirements in individual 

Sections may also cover production of standard products. 

2. Specified tests, inspections, and related actions do not limit Contractor's other quality-

assurance and quality-control procedures that facilitate compliance with the Contract 

Document requirements. 

3. Requirements for Contractor to provide quality-assurance and quality-control services 

required by Architect, Owner, Commissioning Authority, Construction Manager, or 

authorities having jurisdiction are not limited by provisions of this Section. 

1.3 DEFINITIONS 

A. Experienced: When used with an entity or individual, "experienced," unless otherwise further 

described, means having successfully completed a minimum of five previous projects similar in 

nature, size, and extent to this Project; being familiar with special requirements indicated; and 

having complied with requirements of authorities having jurisdiction. 

B. Installer/Applicator/Erector: Contractor or another entity engaged by Contractor as an 

employee, subcontractor, or sub-subcontractor, to perform a particular construction operation, 

including installation, erection, application, assembly, and similar operations. 

C. Mockups:  Physical assemblies of portions of the Work constructed to establish the standard by 

which the Work will be judged. Mockups are not Samples. 

1. Mockups are used for one or more of the following: 

a. Verify selections made under Sample submittals. 

b. Demonstrate aesthetic effects. 

01 40 00 



QUALITY REQUIREMENTS  Tetra Tech 

01 40 00 / Page 2 Project No. 374886-23001.1 Architects & Engineers 

c. Demonstrate the qualities of products and workmanship. 

d. Demonstrate successful installation of interfaces between components and 

systems. 

e. Perform preconstruction testing to determine system performance. 

D. Testing Agency: An entity engaged to perform specific tests, inspections, or both. The term 

"testing laboratory" has the same meaning as the term "testing agency." 

E. Quality-Assurance Services: Activities, actions, and procedures performed before and during 

execution of the Work, to guard against defects and deficiencies and substantiate that proposed 

construction will comply with requirements. 

F. Quality-Control Services: Tests, inspections, procedures, and related actions during and after 

execution of the Work, to evaluate that actual products incorporated into the Work and 

completed construction comply with requirements. Contractor's quality-control services do not 

include contract administration activities performed by Architect or Construction Manager. 

1.4 DELEGATED DESIGN SERVICES 

A. Performance and Design Criteria: Where professional design services or certifications by a 

design professional are specifically required of Contractor by the Contract Documents, provide 

products and systems complying with specific performance and design criteria indicated. 

1. If criteria indicated are not sufficient to perform services or certification required, submit 

a written request for additional information to Architect. 

1.5 CONFLICTING REQUIREMENTS 

A. Conflicting Standards and Other Requirements: If compliance with two or more standards or 

requirements is specified and the standards or requirements establish different or conflicting 

requirements for minimum quantities or quality levels, inform the Architect regarding the 

conflict and obtain clarification prior to proceeding with the Work. Refer conflicting 

requirements that are different, but apparently equal, to Architect for clarification before 

proceeding. 

B. Minimum Quantity or Quality Levels: The quantity or quality level shown or specified is the 

minimum provided or performed. The actual installation may comply exactly with the minimum 

quantity or quality specified, or it may exceed the minimum within reasonable limits. To 

comply with these requirements, indicated numeric values are minimum or maximum, as 

appropriate, for the context of requirements. Refer uncertainties to Architect for a decision 

before proceeding. 
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1.6 ACTION SUBMITTALS 

A. Delegated Design Services Statement:  Submit a statement signed and sealed by the responsible 

design professional, for each product and system specifically assigned to Contractor to be 

designed or certified by a design professional, indicating that the products and systems are in 

compliance with performance and design criteria indicated. Include list of codes, loads, and 

other factors used in performing these services. 

1.7 INFORMATIONAL SUBMITTALS 

A. Testing Agency Qualifications:  For testing agencies specified in "Quality Assurance" Article to 

demonstrate their capabilities and experience. Include proof of qualifications in the form of a 

recent report on the inspection of the testing agency by a recognized authority. 

B. Schedule of Tests and Inspections:  Prepare in tabular form and include the following: 

1. Specification Section number and title. 

2. Entity responsible for performing tests and inspections. 

3. Description of test and inspection. 

4. Identification of applicable standards. 

5. Identification of test and inspection methods. 

6. Number of tests and inspections required. 

7. Time schedule or time span for tests and inspections. 

C. Reports:  Prepare and submit certified written reports and documents as specified. 

D. Permits, Licenses, and Certificates: For Owner's record, submit copies of permits, licenses, 

certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee 

payments, judgments, correspondence, records, and similar documents established for 

compliance with standards and regulations bearing on performance of the Work. 

1.8 REPORTS AND DOCUMENTS 

A. Test and Inspection Reports: Prepare and submit certified written reports specified in other 

Sections. Include the following: 

1. Date of issue. 

2. Project title and number. 

3. Name, address, telephone number, and email address of testing agency. 

4. Dates and locations of samples and tests or inspections. 

5. Names of individuals making tests and inspections. 

6. Description of the Work and test and inspection method. 

7. Identification of product and Specification Section. 

8. Complete test or inspection data. 

9. Test and inspection results and an interpretation of test results. 

10. Record of temperature and weather conditions at time of sample-taking and testing and 

inspection. 
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11. Comments or professional opinion on whether tested or inspected Work complies with 

the Contract Document requirements. 

12. Name and signature of laboratory inspector. 

13. Recommendations on retesting and reinspecting. 

B. Manufacturer's Technical Representative's Field Reports:  Prepare written information 

documenting manufacturer's technical representative's tests and inspections specified in other 

Sections. Include the following: 

1. Name, address, telephone number, and email address of technical representative making 

report. 

2. Statement on condition of substrates and their acceptability for installation of product. 

3. Statement that products at Project site comply with requirements. 

4. Summary of installation procedures being followed, whether they comply with 

requirements and, if not, what corrective action was taken. 

5. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 

6. Statement of whether conditions, products, and installation will affect warranty. 

7. Other required items indicated in individual Specification Sections. 

C. Factory-Authorized Service Representative's Reports:  Prepare written information documenting 

manufacturer's factory-authorized service representative's tests and inspections specified in 

other Sections. Include the following: 

1. Name, address, telephone number, and email address of factory-authorized service 

representative making report. 

2. Statement that equipment complies with requirements. 

3. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 

4. Statement of whether conditions, products, and installation will affect warranty. 

5. Other required items indicated in individual Specification Sections. 

1.9 QUALITY ASSURANCE 

A. Qualifications paragraphs in this article establish the minimum qualification levels required; 

individual Specification Sections specify additional requirements. 

B. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar 

to those indicated for this Project and with a record of successful in-service performance, as 

well as sufficient production capacity to produce required units. As applicable, procure products 

from manufacturers able to meet qualification requirements, warranty requirements, and 

technical or factory-authorized service representative requirements. 

C. Fabricator Qualifications:  A firm experienced in producing products similar to those indicated 

for this Project and with a record of successful in-service performance, as well as sufficient 

production capacity to produce required units. 

D. Installer Qualifications:  A firm or individual experienced in installing, erecting, applying, or 

assembling work similar in material, design, and extent to that indicated for this Project, whose 

work has resulted in construction with a record of successful in-service performance. 
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E. Professional Engineer Qualifications:  A professional engineer who is an appropriately licensed 

design professional legally qualified to practice in New York State and who is experienced in 

providing engineering services of the kind indicated. Engineering services are defined as those 

performed for installations of the system, assembly, or product that is similar in material, 

design, and extent to those indicated for this Project. 

F. Testing and Inspecting Agency Qualifications:  An NRTL, an NVLAP, or an independent 

agency with the experience and capability to conduct testing and inspection indicated, as 

documented in accordance with ASTM E329, and with additional qualifications specified in 

individual Sections; and, where required by authorities having jurisdiction, that is acceptable to 

authorities. 

G. Manufacturer's Technical Representative Qualifications:  An authorized representative of 

manufacturer who is trained and approved by manufacturer to observe and inspect installation 

of manufacturer's products that are similar in material, design, and extent to those indicated for 

this Project. 

H. Factory-Authorized Service Representative Qualifications:  An authorized representative of 

manufacturer who is trained and approved by manufacturer to inspect, demonstrate, correct, and 

perform service on installations of manufacturer's products that are similar in material, design, 

and extent to those indicated for this Project. 

I. Mockups:  Before installing portions of the Work requiring mockups, build mockups for each 

form of construction and finish required to comply with the following requirements, using 

materials indicated for the completed Work: 

1. Build mockups of size indicated. 

2. Build mockups in location indicated or, if not indicated, as directed by Architect or 

Construction Manager. 

3. Notify Architect and Construction Manager seven days in advance of dates and times 

when mockups will be constructed. 

4. Employ supervisory personnel who will oversee mockup construction. Employ workers 

who will be employed to perform same tasks during the construction at Project. 

5. Demonstrate the proposed range of aesthetic effects and workmanship. 

6. Obtain Architect's and Construction Manager's approval of mockups before starting 

corresponding Work, fabrication, or construction. 

7. Promptly correct unsatisfactory conditions noted by Architect's preliminary review, to the 

satisfaction of the Architect, before completion of final mockup. 

8. Approval of mockups by the Architect does not constitute approval of deviations from 

the Contract Documents contained in mockups unless Architect specifically approves 

such deviations in writing. 
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9. Maintain mockups during construction in an undisturbed condition as a standard for 

judging the completed Work. 

10. Demolish and remove mockups when directed unless otherwise indicated. 

1.10 QUALITY CONTROL 

A. Owner Responsibilities:  Where quality-control services are indicated as Owner's responsibility, 

Owner will engage a qualified testing agency to perform these services. 

1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing 

agencies engaged and a description of types of testing and inspection they are engaged to 

perform. 

2. Costs for retesting and reinspecting construction that replaces or is necessitated by Work 

that failed to comply with the Contract Documents will be charged to Contractor, and the 

Contract Sum will be adjusted by Change Order. 

B. Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are 

Contractor's responsibility. Perform additional quality-control activities, whether specified or 

not, to verify and document that the Work complies with requirements. 

1. Unless otherwise indicated, provide quality-control services specified and those required 

by authorities having jurisdiction. Perform quality-control services required of Contractor 

by authorities having jurisdiction, whether specified or not. 

2. Engage a qualified testing agency to perform quality-control services. 

a. Contractor will not employ same entity engaged by Owner, unless agreed to in 

writing by Owner. 

3. Notify testing agencies at least 24 hours in advance of time when Work that requires 

testing or inspection will be performed. 

a. For testing or inspecting services indicated as Owner’s responsibility, notify 

Owner and testing agency at least 3 business days in advance of time when Work 

that requires testing or inspecting will be performed. 

4. Where quality-control services are indicated as Contractor's responsibility, submit a 

certified written report, in duplicate, of each quality-control service. 

5. Testing and inspection requested by Contractor and not required by the Contract 

Documents are Contractor's responsibility. 

6. Submit additional copies of each written report directly to authorities having jurisdiction, 

when they so direct. 

C. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's 

responsibility, provide quality-control services, including retesting and reinspecting, for 

construction that replaced Work that failed to comply with the Contract Documents. 



Tetra Tech QUALITY REQUIREMENTS 

Architects & Engineers Project No. 374886-23001.1 01 40 00 / Page 7 

D. Testing Agency Responsibilities:  Cooperate with Architect, Commissioning Authority, 

Construction Manager, and Contractor in performance of duties. Provide qualified personnel to 

perform required tests and inspections. 

1. Notify Architect, Commissioning Authority, , Construction Manager, and Contractor 

promptly of irregularities or deficiencies observed in the Work during performance of its 

services. 

2. Determine the locations from which test samples will be taken and in which in-situ tests 

are conducted. 

3. Conduct and interpret tests and inspections, and state in each report whether tested and 

inspected Work complies with or deviates from requirements. 

4. Submit a certified written report, in duplicate, of each test, inspection, and similar 

quality-control service through Contractor. 

5. Do not release, revoke, alter, or increase the Contract Document requirements or approve 

or accept any portion of the Work. 

6. Do not perform duties of Contractor. 

E. Manufacturer's Field Services: Where indicated, engage a factory-authorized service 

representative to inspect field-assembled components and equipment installation, including 

service connections. Report results in writing as specified in Division 01 Section "Submittal 

Procedures." 

F. Manufacturer's Technical Services: Where indicated, engage a manufacturer's technical 

representative to observe and inspect the Work. Manufacturer's technical representative's 

services include participation in preinstallation conferences, examination of substrates and 

conditions, verification of materials, observation of Installer activities, inspection of completed 

portions of the Work, and submittal of written reports. 

G. Contractor's Associated Requirements and Services: Cooperate with agencies and 

representatives performing required tests, inspections, and similar quality-control services, and 

provide reasonable auxiliary services as requested. Notify agency sufficiently in advance of 

operations to permit assignment of personnel. Provide the following: 

1. Access to the Work. 

2. Incidental labor and facilities necessary to facilitate tests and inspections. 

3. Adequate quantities of representative samples of materials that require testing and 

inspection. Assist agency in obtaining samples. 

4. Facilities for storage and field curing of test samples. 

5. Preliminary design mix proposed for use for material mixes that require control by testing 

agency. 

6. Security and protection for samples and for testing and inspection equipment at Project 

site. 
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H. Coordination: Coordinate sequence of activities to accommodate required quality-assurance and 

quality-control services with a minimum of delay and to avoid necessity of removing and 

replacing construction to accommodate testing and inspection. 

1. Schedule times for tests, inspections, obtaining samples, and similar activities. 

I. Schedule of Tests and Inspections:  Prepare a schedule of tests, inspections, and similar quality-

control services required by the Contract Documents. Coordinate and submit concurrently with 

Contractor's Construction Schedule. Update as the Work progresses. 

1. Schedule Contents:  Include tests, inspections, and quality-control services, including 

Contractor- and Owner-retained services, commissioning activities, and other Project-

required services paid for by other entities. 

2. Distribution: Distribute schedule to Owner, Architect, Commissioning 

Authority, Construction Manager, testing agencies, and each party involved in 

performance of portions of the Work where tests and inspections are required. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 TEST AND INSPECTION LOG 

A. Test and Inspection Log:  Prepare a record of tests and inspections. Include the following: 

1. Date test or inspection was conducted. 

2. Description of the Work tested or inspected. 

3. Date test or inspection results were transmitted to Architect. 

4. Identification of testing agency or special inspector conducting test or inspection. 

B. Maintain log at Project site. Post changes and revisions as they occur. Provide access to test and 

inspection log for Architect's, Commissioning Authority's, and Construction Manager's 

reference during normal working hours. 

3.2 CORRECTION AND PROTECTION 

A. General: On completion of testing, inspection, sample-taking, and similar services, correct 

damaged construction and restore substrates and finishes. 

1. Provide materials and comply with installation requirements specified in other 

Specification Sections or matching existing substrates and finishes. Restore patched areas 

and extend restoration into adjoining areas with durable seams that are as invisible as 

possible. Comply with the Contract Document requirements for cutting and patching in 

Division 01 Section "Execution." 
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B. Protect construction exposed by or for quality-control service activities. 

C. Correction and protection are Contractor's responsibility, regardless of the assignment of 

responsibility for quality-control services. 

END OF SECTION 01 40 00 
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STATEMENT OF SPECIAL INSPECTIONS 

 

Project: Cato Phase 1 Capital Improvement - Replacement 

Location: Cato, NY 

Owner: Cato – Median CSD 
 
This Statement of Special Inspections is submitted as a condition for permit issuance in accordance with 
the Special Inspection and Structural Testing requirements of the Building Code of New York State.  It 
includes a schedule of Special Inspection services applicable to this project. Refer to individual technical 
specification sections for additional testing requirements. 
 
This document includes the following parts: 
 
Qualifications of Inspectors and Testing Technicians 

Schedule of Special Inspection Services 
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Qualifications of Inspectors and Testing Technicians 

 

The qualifications of all personnel performing Special Inspection and testing activities are subject to the 

approval of the Building Official. The credentials of all Inspectors and testing technicians shall be 

provided if requested. 

 

Key for Minimum Qualifications of Inspection Agents: 
 

When the Registered Design Professional in Responsible Charge deems it appropriate that the individual 

performing a stipulated test or inspection have a specific certification or license as indicated below, such 

designation shall appear below the Qualifications on the Schedule. 

PE Structural Engineer – a licensed PE  specializing in the design of building structures  

PE/GE  Geotechnical Engineer – a licensed PE specializing in soil mechanics and foundations   

EIT Engineer-In-Training – a graduate engineer who has passed the Fundamentals of 

Engineering examination  

American Concrete Institute (ACI) Certification 

ACI-CFTT Concrete Field Testing Technician – Grade 1 

ACI-CCI Concrete Construction Inspector 

ACI-LTT Laboratory Testing Technician – Grade 1&2 

ACI-STT Strength Testing Technician  

American Welding Society (AWS) Certification 

AWS-CWI Certified Welding Inspector 

AWS/AISC-SSI Certified Structural Steel Inspector 

 

American Society of Non-Destructive Testing (ASNT) Certification 

ASNT  Non-Destructive Testing Technician – Level II or III.  

International Code Council (ICC) Certification 

ICC-SMSI Structural Masonry Special Inspector 

ICC-SWSI Structural Steel and Welding Special Inspector  

ICC-SFSI Spray-Applied Fireproofing Special Inspector 

ICC-PCSI Prestressed Concrete Special Inspector  

ICC-RCSI Reinforced Concrete Special Inspector  

 

National Institute for Certification in Engineering Technologies (NICET) 

NICET-CT Concrete Technician – Levels I, II, III & IV 

NICET-ST Soils Technician - Levels I, II, III & IV 

NICET-GET Geotechnical Engineering Technician - Levels I, II, III & IV 

Association of the Wall and Ceilings Industries International (AWCI) 

AWCI 12-B Standard Practice for the Testing and Inspection of Field Applied Thin-Film Intumescent 

Fire-Resistive Materials; an Annotated Guide. 
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Schedule of Special Inspection Services 

 

INSPECTION AND TESTING 
REQUIRED 

(Required if 

checked; Not 

Applicable if not 

checked) 

TECHNICAL 

SPECIFICATION 

SECTION (Refer to for 

additional information) 

C
O

N
T

IN
U

O
U

S
 

P
E

R
IO

D
IC

 

(“Continuous” & “Periodic” defined by the Code; refer to applicable 

Technical Specification Section for specific frequency requirements) 

Cast-in-Place Concrete (1705.3)     
1. Inspection of reinforcing steel and verify placement  03 30 00   

2. Inspection of reinforcing steel welding:     

 a. Verification of ASTM A706 material  03 30 00   

 b. Inspect single-pass fillet welds, maximum 5/16”   03 30 00   

 c. Inspect all other welds  03 30 00   

3. Inspection of anchors to be installed in concrete prior to and 

during placement 

 03 30 00   

4. Inspect anchors post-installed in hardened concrete     

a. Adhesive anchors installed in horizontally or upwardly 

inclined orientations to resist sustained tension loads. 

 03 30 00   

b.  Mechanical anchors and adhesive anchors not defined 

in 4a. 

 03 30 00   

5. Verify use of required design mix  03 30 00   

6. Sampling fresh concrete for fabricating specimens for 

strength testing, perform slump and air content tests, and 

measure temperature of concrete 

 03 30 00   

7. Inspection of concrete and shotcrete placement for proper 

application techniques 

 03 30 00   

8. Verify maintenance of specified curing temperature and 

techniques 

 03 30 00   

9. Verification of in-situ concrete strength, prior to stressing of 

tendons in post-tensioned concrete, and prior to removal of 

shores and forms from beams and structural slabs 

 03 30 00   

10. Inspection of formwork for shape, location and dimensions 

of the concrete member being formed 

 03 30 00   

11. Inspection of post-tensioning operations  03 38 16   

 

~ • ~ 

0 ---•--- ---~---

0 ---•--- ---~---

• ~ • • ~ • 

• ~ • 
~ • ~ 

~ • ~ 
~ ~ • 

• ~ • 
~ • ~ 

• • ~ 

• • ~ 

• ~ • 
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Precast Concrete (1705.3)     

1. Inspection of reinforcing steel  03 41 00   

2. Verify use of required design mix  03 41 00   

3. Inspection of prestressed operations     

   a. Application of prestressing forces  03 41 00   

   b. Grouting of bonded prestressing tendons in the seismic-

force-resisting system 

 03 41 00   

4. Sampling fresh concrete; slump, air content, temperature, 

strength test specimens 

 03 41 00   

5. Inspection of formwork for shape, location and dimensions 

of the concrete member being formed 

 03 41 00   

6. Inspection of concrete placement for proper application 

techniques 

 03 41 00   

7. Inspection for maintenance of specified curing temperature 

and techniques 

 03 41 00   

8. Erection of precast concrete members  03 41 00, 03 48 10   

 

 

 

 

Fabricated Items (1704.2.5 and 1705.10)     

1. Inspection of structural, load-bearing or lateral load-resisting 

members or assemblies as noted on Contract Documents that 

are fabricated in a fabricator’s shop 

 ?? ?? ??   

Exceptions: 

a. The fabricator has been approved to perform work without 

special inspections per NYSBC 1704.2.5.1. 

b. The members or assemblies are to be fabricated on site. Then 

refer to the respective material categories for inspections. 

    

 

• • ~ 
• • ~ 

• ---~--- ---•---
0 ---~--- ---•---

• ~ • 
• • ~ 

• ~ • 
• • ~ 

• • ~ 

• • • 
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Masonry (1705.4) 

  

 

 

   

 Level 1   04 20 00   

1. Prior to construction, verify certificates of compliance used 

in masonry construction 

 04 20 00  

 

 

 

 Level 2 Level 3   Level 2 

 Level 3 

04 20 00   

1. Prior to construction, verify compliance with the approved 

submittals. 

 

 

04 20 00  

 

 

 

2. Prior to construction, verify f’m, except where specifically 

exempted by the Code  

 

 

04 20 00  

 

 

 

3. During construction, verify Slump flow and Visual Stability 

Index (VSI) when self-consolidating grout is delivered to 

the project site 

 

 

04 20 00  

 

 

 

4. During construction, verify f’m for every 5,000 sqft  

 

04 20 00  

 

 

 

5. During construction, verify proportions of materials in 

premixed or preblended mortar, and grout other than self-

consolidating grout, as delivered to the project site. 

 

 

04 20 00   

 

6. At start of masonry construction, verify to ensure 

compliance: 

    

   a. Proportions of site prepared mortar.  04 20 00  

 

 

 

 b. Grade, type and size of reinforcement, connectors, and 

anchor bolts. 

 04 20 00  

 

 

 

   c. Sample panel construction.  04 20 00  

 

 

 

7. Prior to grouting, verify that the following are in compliance:     

a. Grout space  04 20 00  

 

 

 

b. Placement of reinforcement, connectors, and anchor 

bolts 

 04 20 00  

 

 

 

c. Proportions of site-prepared grout  04 20 00  

 

 

 

8. During construction, verify compliance of the following:     

   a. Materials and procedures with the approved submittals.  04 20 00  

 

 

 

   b. Placement of masonry units and mortar joint construction.  04 20 00  

 

 

 

   c. Size and location of structural members.  04 20 00  

 

 

 

   d. Type, size and location of anchors including anchorage of 

masonry to structural members, frames or other 

construction 

 04 20 00  

 

 

 

   e. Welding of reinforcing bars  04 20 00  

 

 

 

   f. Preparation, construction and protection of masonry during 

cold or hot weather 

 04 20 00  

 

 

 

   g. Placement of grout.  04 20 00  

 

 

 

9. Observe preparation of grout specimens, mortar specimens 

and/or prisms 

 04 20 00  

 

 

 

• 
• • • 

• • 
• • • 
• • • 
• • • 

• • • 
• • • 

0 -•- -~-

0 -•- -~-

0 -•- -~-

0 -•- -~-

0 -•- -~-

0 -•- -~-

• • ~ 

• • ~ 
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• ~ • 
• • ~ 

• ~ • 
• • ~ 
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Structural Steel (1705.2.1)     

1. Minimum inspections prior to welding per AISC 360 

(including but not limited to material verification, welder 

qualification and fit-up of joints). 

 05 12 00   

2. Minimum inspections during welding per AISC 360  05 12 00   

a. Placement and installation of steel headed stud anchors  05 12 00   

b. Verification of ASTM A 706 material  05 12 00   

c. Testing of resisting flexural and axial forces in 

intermediate and special moment frames, and boundary 

elements of special reinforced concrete shear walls and 

shear reinforcement. 

 05 12 00   

3. Minimum inspections after welding per AISC 360 (including 

but not limited to size, length and location of welds; welds 

meet visual acceptance criteria; and repair activities) 

 05 12 00   

4. Inspection of welding via UT for CJP groove welds subject 

to transversely applied tension loading in butt, T-, and 

Corner joints 

    

a. Risk Category III or IV structures  05 12 00   

b. Risk Category II structures  05 12 00   

5. Minimum inspections prior to high-strength bolting (except 

for snug-tight joints) per AISC 360 (including but not limited 

to material verification of high-strength bolts, nuts, and 

washers; and bolting procedures) 

 05 12 00   

6. Minimum inspections during high-strength bolting (except 

for snug-tight joints) per AISC 360 (included but not limited 

to assemblies and positioning) 

 05 12 00   

   a. For pretension/slip-critical connections using turn-of-nut 

with match marking method, direct-tension-indicator 

method, or twist-off-type tension control bolt method. 

 05 12 00   

   b. For pretension/slip-critical connections using calibrated 

wrench method or turn-of-nut method without 

matchmarking 

 05 12 00   

7. Minimum inspections after high-strength bolting per AISC 

360 

 05 12 00   

8. Inspection of fabricated and/or erected steel to verify 

compliance with the construction drawings. 

 05 12 00   

a. Details such as bracing and stiffeners  05 12 00   

b. Member locations  05 12 00   

c. Joint details  05 12 00   

9. Inspection during placement of anchor rods and other 

embedded items supporting structural steel for compliance with 

construction drawings. 

 05 12 00   

8. Material verification of structural steel: Identification 

markings to conform to ASTM standards specified in the 

approved construction documents  

 05 12 00   

 

 

 

 

• ~ • 

1----------------------,•------+---~--- ---•---
1----------------------;• ---~--- ---•---
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Open-Web Steel Joists and Joist Girders (1705.2.3)     

1.  Installation of open-web steel joists and joist girders     

a.  End connections – welded or bolted per SJI  05 21 00   

b. Bridging – horizontal or diagonal     

1. Standard bridging per SJI  05 21 00   

2. Bridging that differs from SJI specification  05 21 00   

 

 

 

 

Cold-Formed Steel Deck (1705.2.2)     

1.  Inspection or Execution Tasks Prior to Deck Placement per 

SDI QA/QC (including but not limited to compliance of 

materials with construction documents) 

 05 31 00   

2.  Inspection or Execution Tasks After to Deck Placement per 

SDI QA/QC (including but not limited to compliance of 

installation with construction documents) 

 05 31 00   

3. Inspection or Execution Tasks Prior to Welding per SDI 

QA/QC (including but not limited to verification of 

procedures and certifications) 

 05 31 00   

4. Inspection or Execution Tasks During Welding per SDI 

QA/QC  

 05 31 00   

5. Inspection or Execution Tasks After Welding per SDI 

QA/QC (including but not limited to size, length and location 

of welds; welds meet visual acceptance criteria; and repair 

activities) 

 05 31 00   

6. Inspection or Execution Tasks Prior to Mechanical Fastening 

per SDI QA/QC (including but not limited to material 

verification) 

 05 31 00   

7. Inspection or Execution Tasks During Mechanical Fastening 

per SDI QA/QC (including but not limited to verification of 

positioning and installation) 

 05 31 00   

8. Inspection or Execution Tasks After Mechanical Fastening 

per SDI QA/QC (including but not limited to verification of 

spacing, type and location; repair activities) 

 05 31 00   

 

 

 

 

 

 

 

 

 

Cold-Formed Steel Trusses (1705.2.4)     

1. For trusses spanning 60 feet or greater:     

a.  Verify the temporary installation restraint/bracing is 

installed per the approved truss submittal package. 

 05 40 00   

b.  Verify the permanent individual truss member 

restraint/bracing is installed per the approved truss submittal 

package. 

 05 40 00   

I------------------'•"--- ---+-------+---•--- ---~---
1----------------------,• ---•--- ---~---• -•--~-
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Wood Construction (170505)     

1. For Metal-plate connected wood trusses spanning 60 feet or 

greater:  

    

a. Verify the temporary installation restraint/bracing is 

installed per the approved truss submittal package. 

 06 10 00, 06 16 00, 

06 17 53 

  

b. Verify the permanent individual truss member 

restraint/bracing is installed per the approved truss 

submittal package. 

 06 10 00, 06 16 00, 

06 17 53 

  

2.  Inspect High-load diaphragms for grade and thickness of 

sheathing material; nominal size of framing members; 

fastener diameter and length; fastener layout and spacing  

 06 10 00   

 

 

 

 

Exterior Insulation and Finish Systems (EIFS) (1705.16)     

Not required if water-resistive barrier is installed with a means 

of draining moisture to the exterior. Also not required for EIFS 

applications over masonry or concrete walls. 

1.  Inspection of water-resistive batter coating when installed 

over a sheathing substrate.   

 07 24 13   

 

 

 

 

Sprayed Fire-resistant Materials (1705.14)     

1.  Verify surface preparation in accordance with 

manufacturer’s written instructions. 

 07 81 00   

2.  Verify temperature and area ventilation before and after 

application in accordance with manufacturer’s written 

instructions. 

 07 81 00   

3. Verify thickness of sprayed fire-resistant materials     

a.  Minimum of 4 measurements per 1,000 sq ft of floor, roof 

and wall assembly areas, or part thereof at each story. 

 07 81 00   

b. Minimum of 25% of structural members at each story.  07 81 00   

4. Verify density of sprayed fire-resistant materials.     

a.  Minimum of one sample per 2,500 sq ft of floor, roof and 

wall assembly areas, or part thereof at each story. 

 07 81 00   

b. Minimum of one sample from each type of structural 

framing member per 2,500 sq ft of floor area or part thereof 

at each story. 

    

5. Verify cohesive/adhesive bond strength of sprayed fire-

resistant materials. 

    

a.  Minimum of one sample per 2,500 sq ft of floor, roof and 

wall assembly areas or part thereof at each story. 

 07 81 00   

b. Minimum of one sample from each type of structural 

framing member per 2,500 sq ft of floor area or part thereof 

at each story 

 07 81 00   

c. Bond tests to qualify a primer, paint, or encapsulant when 

acceptable bond strength performance between those 

coatings and the fire-resistant material has not been 

determined. 

 07 81 00   

 

 

• ---•--- ---~---
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Mastic and Intumescent Fire-resistant Coatings (1705.15)     

1.  Verify surface preparation, application, and thickness when 

applied to structural elements and decks in accordance with 

AWCI 12-B 

 07 81 23   

 

 

 

 

Fire-Resistant Penetrations and Joints (1705.17)     

1.  Inspection of through-penetrations and membrane 

penetration firestops in buildings in Risk Category III or IV 

per ASTM E2174 

 07 84 13   

2. Inspections of fire-resistant joint systems and perimeter fire 

barrier systems in buildings in Risk Category III or IV per 

ASTM E2393 

  07 84 43, 07 95 

13.13 

  

 

 

 

 

Soils (1705.6)     

1. Verify materials below shallow foundations are adequate to 

achieve the design bearing capacity 

 31 20 00   

2. Verify excavations are extended to proper depth and have 

reached proper material 

 31 20 00   

3. Perform classification and testing of compacted fill materials  31 20 00   

4. Verify use of proper materials, densities and lift thicknesses 

during placement and compaction of compacted fill 

 31 20 00   

5. Prior to placement of compacted fill, inspect subgrade and 

verify that site has been prepared properly 

 31 20 00   

 

 

 

 

Driven Deep Foundations (1705.7)     

1. Verify element materials, sizes and lengths comply with the 

requirements 

 31 62 13, 31 62 16, 

31 62 19, 31 22 23 

  

2. Determine capacities of test elements and conduct additional 

load tests, as required 

 31 62 13, 31 62 16, 

31 62 19, 31 22 23 

  

3. Inspect driving operations and maintain complete and 

accurate records for each element 

 31 62 13, 31 62 16, 

31 62 19, 31 22 23 

  

4. Verify placement locations and plumbness, confirm type and 

size of hammer, record number of blows per foot of 

penetration, determine required penetrations to achieve 

design capacity, record tip and butt elevations and document 

any damage to foundation element 

 31 62 13, 31 62 16, 

31 62 19, 31 22 23 

  

5. For steel elements, perform additional special inspections in 

accordance with 1705.2 

 31 62 13, 31 62 16, 

31 62 19, 31 22 23 

  

6. For concrete elements and concrete-filled elements, perform 

additional special inspections in accordance with Section 

1705.3 

 31 62 13, 31 62 16, 

31 62 19, 31 22 23 

  

7. For specialty elements, perform additional inspections   31 62 13, 31 62 16, 

31 62 19, 31 22 23 

  

 

 

 

 

• 
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Cast-In-Place Deep Foundations (1705.8)     

1. Inspect drilling operations and maintain complete and 

accurate records for each element 

 31 63 16, 31 63 29   

2. Verify placement locations and plumbness, confirm element 

diameters, bell diameters (if applicable), lengths, embedment 

into bedrock (if applicable), and adequate end bearing strata 

capacity. Record concrete or grout volumes. 

 31 63 16, 31 63 29   

3. For concrete elements, perform tests and additional special 

inspections in accordance with Section 1705.3 

 31 63 16, 31 63 29   

 

 

 

 

 

Helical Pile Foundations (1705.9)     

1. Inspect installation operations and maintain complete and 

accurate records for each pier 

 ??   

2. Verify and record installation equipment used, pile 

dimensions, tip elevations, final depth, final installation 

torque other data as required  

 ??   

 

 

 

 

 

 

Wind Resistance Inspections (1705.11)  

 

    

1. Structural wood – of elements in main windforce-resisting 

system 

    

   a. Inspection of gluing operations. 
 

06 10 00, 06 16 00, 

06 17 53 

  

   b. Inspection of nailing, bolting, anchoring and other 

fastening 
 

06 10 00, 06 16 00, 

06 17 53 

  

2. Cold-formed steel light-frame construction – of elements in 

main windforce-resisting systems. 
 

   

a. Inspection of welding operations  05 40 00   

b. Inspection of screw attachment, bolting, anchoring and 

other fastening 

 05 40 00   

3. Wind-resisting components:       

   a. Inspection of roof covering, roof deck and roof framing 

connections 
 

05 12 00, 05 21 00, 

05 31 00, 07 53 23 

  

   b. Inspection of exterior wall covering and wall connections 

to roof and floor diaphragms and framing 
 

04 20 00, 07 24 13, 

08 41 13, 08 44 13 
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Seismic Resistance Inspections (1705.12)  

 

    

1. Structural steel:       

SDC B, C, D, E, or F – refer to 1705.12.1.1 for exceptions 

a. Seismic force-resisting systems – inspection in accordance 

with AISC 341  

 05 12 00   

SDC B (R>3), C (R>3), D, E, or F 

b. Structural steel elements - inspection in accordance with 

AISC 341  

 05 12 00   

SDC C, D, E, or F, refer to 1705.12.2 for exceptions 

2. Structural wood, seismic-force-resisting systems:   

    

   a. Inspection of field gluing operations. 
 

06 10 00, 06 17 00, 

06 17 53 

  

   b. Inspection of nailing, bolting, anchoring and other 

fastening 
 

06 10 00, 06 17 00, 

06 17 53 

  

SDC C, D, E, or F, refer to 1705.12.3 for exceptions 

3. Cold-formed steel framing - of elements in seismic-force-

resisting systems 

    

a. Inspection of welding operations of seismic-force-resisting 

systems 

 05 40 00   

b. Inspection of screw attachment, bolting, anchoring and 

other fastening 

 05 40 00   

SDC C, D, E or F; coord with 13.2.2 of ASCE 7 

4. Designated seismic systems – Inspection systems requiring 

Seismic Qualification per ASCE 7.  Verify label, anchorage 

and mounting conforms to certificate of compliance 

 ??   

5. Architectural components      

a. Inspection of erection and fastening of exterior cladding          

b. Inspection of erection and fastening of interior and exterior 

nonbearing walls 

         

c. Inspection of erection and fastening of interior and exterior 

veneer 

         

d. Access floors – inspection of anchorage           

6. Mechanical and electrical components:       

SDC C, D, E or F 

   a. Inspection of anchorage of electrical equipment for 

emergency power systems 

 

        

SDC E or F 

   b. Inspection of anchorage installation or other electrical 

equipment 

 

        

SDC C, D, E or F 

   c. Inspection of installation and anchorage of piping systems 

and associated mechanical units designed to carry 

hazardous materials 

 

        

SDC C, D, E, or F 

   d. Inspection of installation and anchorage of ductwork 

designed to carry hazardous materials 

 

        

SDC, C, D, E, or F 

   e. Inspection of installation and anchorage of vibration 

isolation systems 

 

        

SDC, C, D, E, or F 

   f. Inspection of installation of mechanical and electrical 

equipment where automatic fire sprinkler systems are 

installed to verify clearances 

 

        

• ~ • 
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SDC B, C, D, E or F 

7. Seismic isolation system:  Inspection during fabrication and 

installation of isolator units and energy dissipation devices 

that are part of the seismic isolation system  

         

SDC D, E or F 

8. Cold-formed steel special bolted moment frames:  Inspection 

during installation of frames part of the seismic isolation 

system 

         

 

 

 

 

Seismic Resistance Structural Testing      

1. Structural steel:       

SDC B, C, D, E, or F 

   a. Seismic force-resisting systems: Non-destructive testing in 

accordance with quality assurance requirements of AISC 

341 

 

05 12 00   

   b. Structural steel elements: nondestructive testing in 

accordance with the quality assurance requirements of 

AISC 341 

 

05 12 00   

SDC B, C, D, E, or F 

2. Nonstructural Components: Confirm certification of 

compliance of seismic qualification for supports and 

attachments has been submitted by manufacturer for 

specified systems 

 

         

SDC C, D, E or F 

3. Designated seismic systems: Confirm certification of 

compliance of seismic qualification has been submitted for 

designated seismic systems 

 

??   

SDC B, C, D, E, or F 

4. Seismic isolation systems: Testing per ASCE 7, Section 17.8 
 

         

 

 

 

 

 

Structural Observations      

One or more of: RC IV; high-rise building; special structures as 

determined by RDP; required by building official 

1. Structural observations for structures   

    

SDC D, E, or F where RC III or IV or 

SDC E where RC I or II and > 2 stories above grade plane 

2. Structural observations for seismic resistance 

 

   

V = 130 mph or greater and RC III or IV 

3. Structural observations for wind resistance 
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SECTION 01 41 00 - WORK RESTRICTIONS  

 

PART 1 – GENERAL 

 

1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary Condi- 

tions and other Division I Specification Sections, apply to this Section. 

 

1.2 USE OF PREMISES 
 

A. Use of Site: Limit use of premises to work in areas indicated. Do not disturb portions of site be- 

yond areas in which the Work is indicated. 
 

1. Limits: Confine construction operations to locations shown on the drawings. 

2. Owner Occupancy: Allow for Owner occupancy of the entire site and building. The 

Owner's educational programs shall take priority and continue throughout the duration of 

construction. 

3. Driveways and Entrances: Keep driveways and entrances serving premises clear and 

available to Owner, Owner's employees and emergency vehicles at all times. Do not use 

these areas for parking, storage of materials, dumpsters or equipment. 

a. Schedule deliveries to minimize use of the driveways and entrances. 

b. Schedule deliveries to minimize space and time requirements for storage of 

materials and equipment on site. 

c. Contractor will be present during time of deliveries. Owner and Construction 

Manager will not accept or sign for deliveries. 
 

B. Use of Existing Building: Use of existing Building is not permitted. 

 

1.3 OCCUPANCY REQUIREMENTS 
 

A. Full Owner Occupancy: Owner will occupy site and existing buildings during entire 

construction period. Cooperate with Owner during construction operations to minimize 

conflicts and facilitate Owner usage. Perform the Work so as not to interfere with Owner's 

operations.  

 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 014100 

c~s 
COMPANIES" 
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SECTION 01 42 00 - REFERENCES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 01 Specification Sections, apply to this Section. 

1.2 DEFINITIONS 

A. "Approved":  When used to convey Architect's action on Contractor's submittals, applications, 

and requests, "approved" is limited to Architect's duties and responsibilities as stated in the 

Conditions of the Contract. 

B. "Directed": A command or instruction by Architect.  Other terms including "requested," 

"authorized," "selected," "required," and "permitted" have the same meaning as "directed." 

C. "Indicated": Requirements expressed by graphic representations or in written form on 

Drawings, in Specifications, and in other Contract Documents.  Other terms including "shown," 

"noted," "scheduled," and "specified" have the same meaning as "indicated." 

D. "Furnish": Supply and deliver to Project site, ready for unloading, unpacking, assembly, 

installation, and similar operations. 

E. "Install": Unload, temporarily store, unpack, assemble, erect, place, anchor, apply, work to 

dimension, finish, cure, protect, clean, and similar operations at Project Site. 

F. "Provide":  Furnish and install, complete and ready for the intended use. 

1.3 INDUSTRY STANDARDS 

A. Applicability of Standards: Unless the Contract Documents include more stringent 

requirements, applicable construction industry standards have the same force and effect as if 

bound or copied directly into the Contract Documents to the extent referenced.  Such standards 

are made a part of the Contract Documents by reference. 

B. Publication Dates:  Comply with standards in effect as of date of the Contract Documents unless 

otherwise indicated. 

1. When the building code in effect for the Project cites a different edition, comply with the 

building code-cited edition. 

C. Copies of Standards:  Each entity engaged in construction on Project should be familiar with 

industry standards applicable to its construction activity.  Copies of applicable standards are not 

bound with the Contract Documents. 

01 42 00 
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1. Where copies of standards are needed to perform a required construction activity, obtain 

copies directly from publication source. 

1.4 ABBREVIATIONS AND ACRONYMS 

A. 4Industry Organizations:  Where abbreviations and acronyms are used in Specifications or other 

Contract Documents, they shall mean the recognized name of the entities in the following list.  

This information is subject to change and is believed to be accurate as of the date of the 

Contract Documents. 

1. AA - Aluminum Association (The); www.aluminum.org. 

2. AABC - Associated Air Balance Council; www.aabc.com. 

3. AAMA - American Architectural Manufacturers Association; www.aamanet.org. 

4. AAPFCO - Association of American Plant Food Control Officials; www.aapfco.org. 

5. AASHTO - American Association of State Highway and Transportation Officials; 

www.transportation.org. 

6. AATCC - American Association of Textile Chemists and Colorists; www.aatcc.org. 

7. ABBA - Air Barrier Association of America; www.airbarrier.org. 

8. ABMA - American Bearing Manufacturers Association; www.americanbearings.org. 

9. ACI - American Concrete Institute; (Formerly:  ACI International); www.concrete.org. 

10. ACPA - American Concrete Pipe Association; www.concrete-pipe.org. 

11. AEIC - Association of Edison Illuminating Companies, Inc. (The); www.aeic.org. 

12. AF&PA - American Forest & Paper Association; www.afandpa.org. 

13. AGA - American Gas Association; www.aga.org. 

14. AHAM - Association of Home Appliance Manufacturers; www.aham.org. 

15. AHRI - Air-Conditioning, Heating, and Refrigeration Institute (The); www.ahrinet.org. 

16. AI - Asphalt Institute; www.asphaltinstitute.org. 

17. AIA - American Institute of Architects (The); www.aia.org. 

18. AISC - American Institute of Steel Construction; www.aisc.org. 

19. AISI - American Iron and Steel Institute; www.steel.org. 

20. AITC - American Institute of Timber Construction; www.aitc-glulam.org. 

21. ALSC - American Lumber Standard Committee, Incorporated; www.alsc.org. 

22. AMCA - Air Movement and Control Association International, Inc.; www.amca.org. 

23. ANSI - American National Standards Institute; www.ansi.org. 

24. AOSA - Association of Official Seed Analysts, Inc.; www.aosaseed.com. 

25. APA - APA - The Engineered Wood Association; www.apawood.org. 

26. APA - Architectural Precast Association; www.archprecast.org. 

27. API - American Petroleum Institute; www.api.org. 

28. ARI - Air-Conditioning & Refrigeration Institute; (See AHRI). 

29. ARI - American Refrigeration Institute; (See AHRI). 

30. ARMA - Asphalt Roofing Manufacturers Association; www.asphaltroofing.org. 

31. ASCE - American Society of Civil Engineers; www.asce.org. 

32. ASCE/SEI - American Society of Civil Engineers/Structural Engineering Institute; (See 

ASCE). 

33. ASHRAE - American Society of Heating, Refrigerating and Air-Conditioning Engineers; 

www.ashrae.org. 

34. ASME - ASME International; (American Society of Mechanical Engineers); 

www.asme.org. 

35. ASNT - American Society for Nondestructive Testing (The); www.asnt.org 

36. ASSE - American Society of Safety Engineers (The); www.asse.org. 

http://www.aatcc.org/
http://www.airbarrier.org/
http://www.aga.org/
http://www.aitc-glulam.org/
http://www.alsc.org/
http://www.asme.org/
http://www.asnt.org/
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37. ASSE - American Society of Sanitary Engineering; www.asse-plumbing.org. 

38. ASTM - ASTM International; www.astm.org. 

39. ATIS - Alliance for Telecommunications Industry Solutions; www.atis.org. 

40. AWCI - Association of the Wall and Ceiling Industry; www.awci.org. 

41. AWEA - American Wind Energy Association; www.awea.org. 

42. AWI - Architectural Woodwork Institute; www.awinet.org. 

43. AWMAC - Architectural Woodwork Manufacturers Association of Canada; 

www.awmac.com. 

44. AWPA - American Wood Protection Association; www.awpa.com. 

45. AWS - American Welding Society; www.aws.org. 

46. AWWA - American Water Works Association; www.awwa.org. 

47. BHMA - Builders Hardware Manufacturers Association; www.buildershardware.com. 

48. BIA - Brick Industry Association (The); www.gobrick.com. 

49. BICSI - BICSI, Inc.; www.bicsi.org. 

50. BIFMA - BIFMA International; (Business and Institutional Furniture Manufacturer's 

Association); www.bifma.com. 

51. BISSC - Baking Industry Sanitation Standards Committee; www.bissc.org. 

52. BWF - Badminton World Federation; (Formerly:  International Badminton Federation); 

www.bwfbadminton.org. 

53. CDA - Copper Development Association; www.copper.org. 

54. CE – Conformite Europeenne; http://ec.europa.eu/growth/single-market/ce-marking/. 

55. CEA - Canadian Electricity Association; www.electricity.ca. 

56. CEA - Consumer Electronics Association; www.ce.org. 

57. CFFA - Chemical Fabrics & Film Association, Inc.; www.chemicalfabricsandfilm.com. 

58. CFSEI - Cold-Formed Steel Engineers Institute; www.cfsei.org. 

59. CGA - Compressed Gas Association; www.cganet.com. 

60. CIMA - Cellulose Insulation Manufacturers Association; www.cellulose.org. 

61. CISCA - Ceilings & Interior Systems Construction Association; www.cisca.org. 

62. CISPI - Cast Iron Soil Pipe Institute; www.cispi.org. 

63. CLFMI - Chain Link Fence Manufacturers Institute; www.chainlinkinfo.org. 

64. CPA - Composite Panel Association; www.pbmdf.com. 

65. CPPA – (Formerly: Corrugated Polyethylene Pipe Association; a Division of the Plastic 

Pipe Institute); www.plasticpipe.org/drainage/. 

66. CRI - Carpet and Rug Institute (The); www.carpet-rug.org. 

67. CRRC - Cool Roof Rating Council; www.coolroofs.org. 

68. CRSI - Concrete Reinforcing Steel Institute; www.crsi.org. 

69. CSA - Canadian Standards Association; www.csa.ca. 

70. CSA - CSA International; (Formerly:  IAS - International Approval Services); www.csa-

international.org. 

71. CSI - Construction Specifications Institute (The); www.csinet.org. 

72. CSSB - Cedar Shake & Shingle Bureau; www.cedarbureau.org. 

73. CTI - Cooling Technology Institute; (Formerly:  Cooling Tower Institute); www.cti.org. 

74. CWC - Composite Wood Council; (See CPA). 

75. DASMA - Door and Access Systems Manufacturers Association; www.dasma.com. 

76. DHI - Door and Hardware Institute; www.dhi.org. 

77. ECA - Electronic Components Association;(See ECIA). 

78. ECAMA - Electronic Components Assemblies & Materials Association; (See ECIA). 

79. ECIA – Electronic Components Industry Association; www.eciaonline.org. 

80. EIA - Electronic Industries Alliance; (See TIA). 

81. EIMA - EIFS Industry Members Association; www.eima.com. 

82. EJMA - Expansion Joint Manufacturers Association, Inc.; www.ejma.org. 

http://www.awci.org/
http://www.copper.org/
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83. ESD - ESD Association; (Electrostatic Discharge Association); www.esda.org. 

84. ESTA - Entertainment Services and Technology Association; (See PLASA). 

85. ETL - Intertek (See Intertek); www.intertek.com. 

86. EVO - Efficiency Valuation Organization; www.evo-world.org. 

87. FIBA - Federation Internationale de Basketball; (The International Basketball 

Federation); www.fiba.com. 

88. FIVB - Federation Internationale de Volleyball; (The International Volleyball 

Federation); www.fivb.org. 

89. FM Approvals - FM Approvals LLC; www.fmglobal.com. 

90. FM Global - FM Global; (Formerly:  FMG - FM Global); www.fmglobal.com. 

91. FRSA - Florida Roofing, Sheet Metal & Air Conditioning Contractors Association, Inc.; 

www.floridaroof.com. 

92. FSA - Fluid Sealing Association; www.fluidsealing.com. 

93. FSC - Forest Stewardship Council U.S.; www.fscus.org. 

94. FSEC - Florida Solar Energy Center; www.fsec.ucf.edu. 

95. GA - Gypsum Association; www.gypsum.org. 

96. GANA - Glass Association of North America; www.glasswebsite.com. 

97. GS - Green Seal; www.greenseal.org. 

98. HI - Hydraulic Institute; www.pumps.org. 

99. HI/GAMA - Hydronics Institute/Gas Appliance Manufacturers Association; (See AHRI). 

100. HMMA - Hollow Metal Manufacturers Association; (See NAAMM). 

101. HPVA - Hardwood Plywood & Veneer Association; www.hpva.org. 

102. HPW - H. P. White Laboratory, Inc.; www.hpwhite.com. 

103. IAPSC - International Association of Professional Security Consultants; www.iapsc.org. 

104. IAS – International Accreditation Service; www.iasonline.org. 

105. IAS - International Approval Services; (See CSA). 

106. ICBO - International Conference of Building Officials; (See ICC). 

107. ICC - International Code Council; www.iccsafe.org. 

108. ICEA - Insulated Cable Engineers Association, Inc.; www.icea.net. 

109. ICPA - International Cast Polymer Alliance; www.icpa-hq.org. 

110. ICRI - International Concrete Repair Institute, Inc.; www.icri.org. 

111. IEC - International Electrotechnical Commission; www.iec.ch. 

112. IEEE - Institute of Electrical and Electronics Engineers, Inc. (The); www.ieee.org. 

113. IES - Illuminating Engineering Society; (Formerly:  Illuminating Engineering Society of 

North America); www.ies.org. 

114. IESNA - Illuminating Engineering Society of North America; (See IES). 

115. IEST - Institute of Environmental Sciences and Technology; www.iest.org. 

116. IGCC - Insulating Glass Certification Council; www.igcc.org. 

117. IGMA - Insulating Glass Manufacturers Alliance; www.igmaonline.org. 

118. IGSHPA - International Ground Source Heat Pump Association; 

www.igshpa.okstate.edu. 

119. ILI - Indiana Limestone Institute of America, Inc.; www.iliai.com. 

120. Intertek - Intertek Group; (Formerly:  ETL SEMCO; Intertek Testing Service NA); 

www.intertek.com. 

121. ISA - International Society of Automation (The); (Formerly:  Instrumentation, Systems, 

and Automation Society); www.isa.org. 

122. ISAS - Instrumentation, Systems, and Automation Society (The); (See ISA). 

123. ISFA - International Surface Fabricators Association; (Formerly:  International Solid 

Surface Fabricators Association); www.isfanow.org. 

124. ISO - International Organization for Standardization; www.iso.org. 

125. ISSFA - International Solid Surface Fabricators Association; (See ISFA). 

http://www.intertek.com/
http://www.fsec.ucf.edu/
http://www.iapsc.org/
http://www.igcc.org/
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126. ITU - International Telecommunication Union; www.itu.int/home. 

127. KCMA - Kitchen Cabinet Manufacturers Association; www.kcma.org. 

128. LMA - Laminating Materials Association; (See CPA). 

129. LPI - Lightning Protection Institute; www.lightning.org. 

130. MBMA - Metal Building Manufacturers Association; www.mbma.com. 

131. MCA - Metal Construction Association; www.metalconstruction.org. 

132. MFMA - Maple Flooring Manufacturers Association, Inc.; www.maplefloor.org. 

133. MFMA - Metal Framing Manufacturers Association, Inc.; www.metalframingmfg.org. 

134. MHIA - Material Handling Industry of America; www.mhia.org. 

135. MIA - Marble Institute of America; www.marble-institute.com. 

136. MMPA - Moulding & Millwork Producers Association; (Formerly:  Wood Moulding & 

Millwork Producers Association); www.wmmpa.com. 

137. MPI - Master Painters Institute; www.paintinfo.com. 

138. MSS - Manufacturers Standardization Society of The Valve and Fittings Industry Inc.; 

www.mss-hq.org. 

139. NAAMM - National Association of Architectural Metal Manufacturers; 

www.naamm.org. 

140. NACE - NACE International; (National Association of Corrosion Engineers 

International); www.nace.org. 

141. NADCA - National Air Duct Cleaners Association; www.nadca.com. 

142. NAIMA - North American Insulation Manufacturers Association; www.naima.org. 

143. NALP – National Association of Landscape Professionals (Formerly Professional 

Landcare Network); www.landscapeprofessionals.org. 

144. NBGQA - National Building Granite Quarries Association, Inc.; www.nbgqa.com. 

145. NBI – New Buildings Institute; www.newbuildings.org. 

146. NCAA - National Collegiate Athletic Association (The); www.ncaa.org. 

147. NCMA - National Concrete Masonry Association; www.ncma.org. 

148. NEBB - National Environmental Balancing Bureau; www.nebb.org. 

149. NECA - National Electrical Contractors Association; www.necanet.org. 

150. NeLMA - Northeastern Lumber Manufacturers Association; www.nelma.org. 

151. NEMA - National Electrical Manufacturers Association; www.nema.org. 

152. NETA - InterNational Electrical Testing Association; www.netaworld.org. 

153. NFHS - National Federation of State High School Associations; www.nfhs.org. 

154. NFPA - National Fire Protection Association; www.nfpa.org. 

155. NFPA - NFPA International; (See NFPA). 

156. NFRC - National Fenestration Rating Council; www.nfrc.org. 

157. NHLA - National Hardwood Lumber Association; www.nhla.com. 

158. NICET - National Institute for Certification in Engineering Technologies; www.nicet.org. 

159. NLGA - National Lumber Grades Authority; www.nlga.org. 

160. NOFMA - National Oak Flooring Manufacturers Association; (See NWFA). 

161. NOMMA - National Ornamental & Miscellaneous Metals Association; www.nomma.org. 

162. NRCA - National Roofing Contractors Association; www.nrca.net. 

163. NRMCA - National Ready Mixed Concrete Association; www.nrmca.org. 

164. NSF - NSF International; www.nsf.org. 

165. NSPE - National Society of Professional Engineers; www.nspe.org. 

166. NSSGA - National Stone, Sand & Gravel Association; www.nssga.org. 

167. NTMA - National Terrazzo & Mosaic Association, Inc. (The); www.ntma.com. 

168. NWFA - National Wood Flooring Association; www.nwfa.org. 

169. PCI - Precast/Prestressed Concrete Institute; www.pci.org. 

170. PDI - Plumbing & Drainage Institute; www.pdionline.org. 

171. PLANET - Professional Landcare Network; (See NALP). 

http://www.naima.org/
http://www.nbgqa.com/
http://www.nicet.org/
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172. PLASA - PLASA; (Formerly:  ESTA - Entertainment Services and Technology 

Association); www.plasa.org. 

173. PTI - Post-Tensioning Institute; www.post-tensioning.org. 

174. RCSC - Research Council on Structural Connections; www.boltcouncil.org. 

175. RFCI - Resilient Floor Covering Institute; www.rfci.com. 

176. RIS - Redwood Inspection Service; www.redwoodinspection.com. 

177. SAE - SAE International; www.sae.org. 

178. SCTE - Society of Cable Telecommunications Engineers; www.scte.org. 

179. SDI - Steel Deck Institute; www.sdi.org. 

180. SDI - Steel Door Institute; www.steeldoor.org. 

181. SEFA - Scientific Equipment and Furniture Association; www.sefalabs.com. 

182. SEI/ASCE - Structural Engineering Institute/American Society of Civil Engineers; (See 

ASCE). 

183. SGCC - Safety Glazing Certification Council; www.sgcc.org. 

184. SIA - Security Industry Association; www.siaonline.org. 

185. SJI - Steel Joist Institute; www.steeljoist.org. 

186. SMA - Screen Manufacturers Association; www.smainfo.org. 

187. SMACNA - Sheet Metal and Air Conditioning Contractors' National Association; 

www.smacna.org. 

188. SMPTE - Society of Motion Picture and Television Engineers; www.smpte.org. 

189. SPFA - Spray Polyurethane Foam Alliance; www.sprayfoam.org. 

190. SPIB - Southern Pine Inspection Bureau; www.spib.org. 

191. SPRI - Single Ply Roofing Industry; www.spri.org. 

192. SRCC - Solar Rating and Certification Corporation; www.solar-rating.org. 

193. SSINA - Specialty Steel Industry of North America; www.ssina.com. 

194. SSPC - SSPC:  The Society for Protective Coatings; www.sspc.org. 

195. STI - Steel Tank Institute; www.steeltank.com. 

196. SWI - Steel Window Institute; www.steelwindows.com. 

197. SWPA - Submersible Wastewater Pump Association; www.swpa.org. 

198. TABB - Testing, Adjusting and Balancing Bureau; www.tabbcertified.org. 

199. TCA - Tilt-Up Concrete Association; www.tilt-up.org. 

200. TCNA - Tile Council of North America, Inc.; www.tileusa.com. 

201. TEMA - Tubular Exchanger Manufacturers Association, Inc.; www.tema.org. 

202. TIA - Telecommunications Industry Association; (Formerly:  TIA/EIA - 

Telecommunications Industry Association/Electronic Industries Alliance); 

www.tiaonline.org. 

203. TIA/EIA - Telecommunications Industry Association/Electronic Industries Alliance; (See 

TIA). 

204. TMS - The Masonry Society; www.masonrysociety.org. 

205. TPI - Truss Plate Institute; www.tpinst.org. 

206. TPI - Turfgrass Producers International; www.turfgrasssod.org. 

207. TRI - Tile Roofing Institute; www.tileroofing.org. 

208. UFAC - Upholstered Furniture Action Council; www.ufac.org. 

209. UL - Underwriters Laboratories Inc.; www.ul.com. 

210. ULC - Underwriters Laboratories of Canada; www.ulc.ca. 

211. UNI - Uni-Bell PVC Pipe Association; www.uni-bell.org. 

212. USAV - USA Volleyball; www.usavolleyball.org. 

213. USBA - United States Badminton Association; www.usabadminton.org. 

214. USGBC - U.S. Green Building Council; www.usgbc.org. 

215. USITT - United States Institute for Theatre Technology, Inc.; www.usitt.org. 

216. WA – Wallcoverings Association; www.wallcoverings.org. 

http://www.post-tensioning.org/
http://www.sgcc.org/
http://www.tabbcertified.org/
http://www.ufac.org/
http://www.ul.com/
http://www.ulc.ca/
http://www.usavolleyball.org/
http://www.usabadminton.org/
http://www.usitt.org/
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217. WASTEC - Waste Equipment Technology Association; www.wastec.org. 

218. WCLIB - West Coast Lumber Inspection Bureau; www.wclib.org. 

219. WCMA - Window Covering Manufacturers Association; www.wcmanet.org. 

220. WDMA - Window & Door Manufacturers Association; www.wdma.com. 

221. WI - Woodwork Institute; (Formerly:  WIC - Woodwork Institute of California); 

www.wicnet.org. 

222. WMMPA - Wood Moulding & Millwork Producers Association; (See MMPA). 

223. WSRCA - Western States Roofing Contractors Association; www.wsrca.com. 

224. WWPA - Western Wood Products Association; www.wwpa.org. 

B. Code Agencies:  Where abbreviations and acronyms are used in Specifications or other Contract 

Documents, they shall mean the recognized name of the entities in the following list.  This 

information is believed to be accurate as of the date of the Contract Documents. 

1. IAPMO - International Association of Plumbing and Mechanical Officials; 

www.iapmo.org. 

2. ICC - International Code Council; www.iccsafe.org. 

3. ICC-ES - ICC Evaluation Service, LLC; www.icc-es.org. 

C. Federal Government Agencies:  Where abbreviations and acronyms are used in Specifications 

or other Contract Documents, they shall mean the recognized name of the entities in the 

following list.  Information is subject to change and is believed to be accurate as of the date of 

the Contract Documents. 

1. COE - Army Corps of Engineers; www.usace.army.mil. 

2. CPSC - Consumer Product Safety Commission; www.cpsc.gov. 

3. DOC - Department of Commerce; National Institute of Standards and Technology; 

www.nist.gov. 

4. DOD - Department of Defense; http://quicksearch.dla.mil. 

5. DOE - Department of Energy; www.energy.gov. 

6. EPA - Environmental Protection Agency; www.epa.gov. 

7. FAA - Federal Aviation Administration; www.faa.gov. 

8. FCC - Federal Communications Commission; www.fcc.gov. 

9. FG - Federal Government Publications; www.gpo.gov. 

10. GSA - General Services Administration; www.gsa.gov. 

11. HUD - Department of Housing and Urban Development; www.hud.gov. 

12. LBL - Lawrence Berkeley National Laboratory; Environmental Energy Technologies 

Division; http://eetd.lbl.gov. 

13. NIST - National Institute of Standards and Technology; www.nist.gov. 

14. OSHA - Occupational Safety & Health Administration; www.osha.gov. 

15. SD - Department of State; www.state.gov. 

16. TRB - Transportation Research Board; National Cooperative Highway Research 

Program; www.trb.org. 

17. USDA - Department of Agriculture; Agriculture Research Service; U.S. Salinity 

Laboratory; www.ars.usda.gov. 

18. USDA - Department of Agriculture; Rural Utilities Service; www.usda.gov. 

19. USDJ - Department of Justice; Office of Justice Programs; National Institute of Justice; 

www.ojp.usdoj.gov. 

20. USP - U.S. Pharmacopeia; www.usp.org. 

21. USPS - United States Postal Service; www.usps.com. 

http://www.faa.gov/
http://www.fcc.gov/
http://www.nist.gov/
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D. Standards and Regulations:  Where abbreviations and acronyms are used in Specifications or 

other Contract Documents, they shall mean the recognized name of the standards and 

regulations in the following list.  This information is subject to change and is believed to be 

accurate as of the date of the Contract Documents. 

1. ADAAG - Accessibility Guidelines for Buildings and Facilities, Available from United 

States Access Board; www.access-board.gov. 

2. AHERA - Asbestos Hazard Emergency Response Act, Available from US Environmental 

Protection Agency; www.epa.gov. 

3. BCNYS - Building Code of New York State, Available from New York State 

Department of State; www.dos.ny.gov/DCEA/. 

4. CFR - Code of Federal Regulations; Available from Government Printing Office; 

www.gpo.gov/fdsys. 

5. DOD - Department of Defense; Military Specifications and Standards; Available from 

Department of Defense Single Stock Point; http://quicksearch.dla.mil. 

6. DSCC - Defense Supply Center Columbus; (See FS). 

7. FED-STD - Federal Standard; (See FS). 

8. FS - Federal Specification; Available from DLA Document Services; 

www.quicksearch.dla.mil. 

a. Available from Defense Standardization Program; www.dsp.dla.mil. 

b. Available from General Services Administration; www.gsa.gov. 

c. Available from National Institute of Building Sciences/Whole Building Design 

Guide; www.wbdg.org/ccb. 

9. IBC - International Building Code, Available from International Code Council; 

www.iccsafe.org. 

10. LEED - Leadership in Energy and Environmental Design (Green Building Rating 

Systems), Available from U.S. Green Building Council; www.usgbc.org. 

11. MILSPEC - Military Specification and Standards; (See DOD). 

12. NEC - National Electrical Code, Available from NFPA (National Fire Protection 

Association); www.nfpa.org. 

13. NSPC - National Standard Plumbing Code, Available from Plumbing-Heating-Cooling 

Contractors Association; www.phccweb.org. 

14. NYSED/MPS - New York State Education Department Manual of Planning Standards, 

Available from New York State Education Department (Facilities Planning); 

www.p12.nysed.gov/facplan/forms.html. 

15. USAB - United States Access Board; www.access-board.gov. 

http://www.access-board.gov/
http://www.epa.gov/
http://www.dos.ny.gov/DCEA/
http://www.wbdg.org/ccb
http://www.iccsafe.org/
http://www.usgbc.org/
http://www.nfpa.org/
http://www.phccweb.org/
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16. UFAS - Uniform Federal Accessibility Standards Available from Access Board; 

www.access-board.gov. 

17. USATBCB - U.S. Architectural & Transportation Barriers Compliance Board; (See 

USAB). 

E. State Government Agencies:  Where abbreviations and acronyms are used in Specifications or 

other Contract Documents, they shall mean the recognized name of the entities in the following 

list. This information is subject to change and is believed to be accurate as of the date of the 

Contract Documents. 

1. CBHF - State of California; Department of Consumer Affairs; Bureau of Electronic 

Appliance and Repair, Home Furnishings and Thermal Insulation; www.bearhfti.ca.gov. 

2. NYSDEC - New York State Department of Environmental Conservation; 

www.dec.ny.gov. 

3. NYSDOH - New York State Department of Health; www.health.ny.gov. 

4. NYSDOT - New York State Department of Transportation; www.dot.ny.gov. 

5. NYSED - New York State Education Department (Facilities Planning); 

www.p12.nysed.gov/facplan/. 

6. NYSERDA - New York State Energy Research and Development Authority; 

www.nyserda.ny.gov. 

7. OSHPD - Office of Statewide Health Planning and Development (State of California); 

www.oshpd.ca.gov. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 42 00 

http://www.access-board.gov/
http://www.bearhfti.ca.gov/
http://www.dec.ny.gov/
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SECTION 01 50 00 – TEMPORARY FACILITIES AND CONTROLS 
 

 
PART 1 – GENERAL 

 
1.1 RELATED DOCUMENTS 

 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections apply to this Section. 
 

1.2 SUMMARY 
 

A. Section includes requirements for temporary utilities, support facilities, security and 
protection facilities. 

 
1.3 USE CHARGES 

 
A. Water and Sewer Service from Existing System: Water from Owner’s existing water system 

is available for use without metering and without payment of use charges. Provide 
connections and extensions of services as required for construction operations. 

 
B. Electric Power Service for Existing System: Electric power from Owner’s existing system is 

available for use without metering and without payment of use charges. Provide connections 
and extensions of services as required for construction operations. 

 
1.4 INFORMATIONAL SUBMITTALS 

 
A. Erosion and Sedimentation Control Plan: Show compliance with requirements of EPA 

Construction General Permit or authorities having jurisdiction, whichever is more stringent. 
 
 

1.5 QUALITY ASSURANCE 
 

A. Electric Service: Comply with NECA, NEMA, and UL standards and regulations for 
temporary electric service. Install service to comply with NFPA 70. 

 
B. Tests and Inspections: Arrange for authorities having jurisdiction to test and inspect each 

temporary utility before use. Obtain required certifications and permits. 
 

PART 2 - PRODUCTS 
 

2.1 MATERIALS 
 

A. Chain Link Fencing: Minimum 2 inch, 0.148 inch thick, galvanized steel, chain link fabric 
fencing; minimum 6 feet high with galvanized steel pipe posts; minimum 2-3/8 inch OD line 
posts and 2-7/8 inch OD corner and pull posts, with 1-5/8-inch OD top rails. 

 
B. Portable Chain Link Fencing: Minimum 2 inch, 0.148 inch thick, galvanized steel, chain link 

fabric fencing; minimum 6 feet high with galvanized steel pipe posts; minimum 2-3/8 inch OD 
line posts and 2-7/8 inch OD corner and pull posts, with 1-5/8 inch OD top and bottom rails. 

c~ 
COMPANIES~ 
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Provide concrete or galvanized steel bases for supporting posts. 

 

2.2 TEMPORARY FACILITIES 

A. Field Offices: At Contractor’s option, provide an office trailer, storage trailers, and other support 
facilities as necessary for the Work. Such facilities shall be coordinated with the Construction 
Manager prior to assembly on site. 

 
B. Sanitary Facilities: Site Contractor will provide temporary toilets, handwash station, and fresh 

drinking water. Comply with regulations and health codes for type, number, location, operation, 
and maintenance of fixtures and facilities. Facility locations shall be coordinated with the 
property management, Owner, and any authority having jurisdiction prior to delivery on site. 

 
1. Store combustible materials apart from building. 

 
2.3 EQUIPMENT 

 
A. Fire Extinguishers: Portable, UL rated, with class and extinguishing agent as required by lo- 

cations and classes of fire exposures. 
 

PART 3 - EXECUTION 
 

3.1 INSTALLATION, GENERAL 
 

A. Locate facilities to serve Project adequately and result in minimum interference with 
performance of Work. Relocate and modify facilities as required by progress of Work. 
Locate facilities to limit site disturbance. 

 
B. Provide each facility ready for use when needed to avoid delay. Do not remove until facilities 

are no longer needed or are replaced by authorized use of completed permanent facilities. 
 

3.2 TEMPORARY UTILITY INSTALLATION 
 

A. General: Install temporary service or connect to existing service. 
 

1. Arrange with utility company, Owner, and existing users for time when service can be 
interrupted, if necessary, to make connections for temporary services. 

 
B. Sewers and Drainage: Provide temporary utilities to remove effluent lawfully. 

 
C. Electric Power Service: EC to provide electric power service and distribution system of suffi- 

cient size, capacity, and power characteristics required for construction operations. 
 

1. Install electric power service overhead unless otherwise indicated. 
 

D. Telephone Service: 
 

1. Provide superintendent with cellular telephone or portable two-way radio for use when 
away from field office. 

 
2. At each temporary facility, post a list of important telephone numbers. 

 

c~ 
COMPANIES~ 
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A. Police and fire departments 
B. Ambulance service 
C. Contractor’s home office 
D. Contractor’s emergency after-hours telephone number 
E. Architect’s office 
F. Engineer’s offices 
G. Owner’s office 
H. Principal subcontractor’ field and home offices 

 
3.3 SUPPORT FACILITIES INSTALLATION 

 
A. Comply with the following: 

1. Provide construction for temporary offices, shops, and sheds located within construc- 
tion area or within 30 feet of building lines that is noncombustible according to ASTM 
E 136. Comply with NFPA 241. 

 
2. Maintain support facilities until Substantial Completion is achieved and validated by 

Architect and Construction Manager. 
 

B. Temporary Roads and Paved Areas: Construct and maintain temporary roads and paved areas 
adequate for construction operations. 

1. Provide dust control treatment that is non-polluting and non-tracking. Reapply treatment 
as required to minimize dust. 

 
C. Traffic Controls: Comply with requirements of authorities having jurisdiction. 

 
1. Protect existing site improvements to remain including curbs, pavement, and utilities. 

 
2. Maintain access for fire-fighting equipment and access to fire hydrants. 

 
D. Parking: Coordinate with Construction Manager regarding parking areas for construction 

personnel 
 

E. Dewatering Facilities and Drains: Comply with requirements of authorities having jurisdic- 
tion. Maintain Project site, excavations, and construction free of water. 

 
1. Dispose of rainwater in lawful manner that does not result in flooding Project or 

adjoining properties or endanger permanent Work or temporary facilities. 
 

F. Project Signs: Provide Project signs as indicated. Unauthorized signs are not permitted. 
 

1. Temporary Signs: Provide other signs as indicated and as required to inform public and 
individuals seeking entrance to Project. Provide temporary, directional signs for 
construction personnel and visitors. 

 
2. Maintain and touchup signs so they are legible at all times. 

 

G. Waste Disposal Facilities: Comply with requirements specified in Division 01 Section CON- 
STRUCTION WASTE MANAGEMENT. 

 

c~ 
COMPANIES~ 
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H. Waste Disposal Facilities: Site Contractor will provide waste collection containers in sizes 
adequate to handle waste from construction operations. Comply with requirements of 
authorities having jurisdiction. Comply with progress cleaning requirements in Division 01. 

 
I. Lifts and Hoists: Provide facilities necessary for hoisting materials and personnel. 

 
1. Truck cranes and similar devices used for hoisting materials are considered "tools and 

equipment" and not temporary facilities. 
 

3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION 
 

A. Protection of Existing Facilities: Protect existing vegetation, equipment, structures, utilities, 
and other improvements at Project site and on adjacent properties, except those indicated to 
be removed or altered. Repair damage to existing facilities. 

 
B. Environmental Protection: Provide protection, operate temporary facilities, and conduct 

construction as required to comply with environmental regulations and that minimize 
possible air, waterway, and subsoil contamination or pollution or other undesirable effects. 

 
C. Temporary Erosion and Sedimentation Control: Comply with requirements of 2003 EPA 

Construction General Permit or authorities having jurisdiction, whichever is more stringent 
and requirements specified in Division 31. 

 
D. Storm water Control: Comply with requirements of authorities having jurisdiction. Provide 

barriers in and around excavations and subgrade construction to prevent flooding by runoff of 
storm water from heavy rains. 

 
E. Tree and Plant Protection: Install temporary fencing outside the drip line of trees to protect 

vegetation from damage from construction operations. Protect tree root systems from damage, 
flooding, and erosion. 

 

F. Site Enclosure Fence: Before construction operations begin, furnish and install site enclosure 
fence in manner that prevents people and animals from easily entering work area except by 
entrance gates. 

 
G. Security Enclosure and Lockup: Install temporary enclosure around partially completed areas 

of construction. Provide lockable entrances to prevent unauthorized entrance, vandalism, theft 
and similar violations of security. Lock entrances at end of each workday. 

 
H. Barricades, Warning Signs, and Lights: Comply with requirements of authorities having juris- 

diction for erecting structurally adequate barricades, including warning signs and lighting. 
 

I. Temporary Enclosures: Provide temporary enclosures for protection of construction, in 
progress and completed, from exposure, foul weather, other construction operations, and 
similar activities. 

 
J. Temporary Fire Protection: Install and maintain temporary fire protection facilities of types 

needed to protect against reasonably predictable and controllable fire losses. Comply with 
NFPA 241; manage fire prevention program. 

 
1. Prohibit smoking in construction areas. 

 
2. Supervise welding operations, combustion type temporary heating units, and 

c~ 
COMPANIES~ 
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similar sources of fire ignition according to requirements of authorities having 
jurisdiction. 

 
3. Develop and supervise an overall fire prevention and protection program for personnel 

at Project site. Review needs with local fire department and establish procedures to be 
followed. Instruct personnel in methods and procedures. Post warnings and information. 

 
4. Provide temporary standpipes and hoses for fire protection. Hang hoses with warning 

sign stating that hoses are for fire protection purposes only and are not to be removed. 
Match hose size with outlet size and equip with suitable nozzles. 

 
3.5 OPERATION, TERMINATION, AND REMOVAL 

 
A. Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and 

abuse, limit availability of temporary facilities to essential and intended uses. 
 

B. Maintenance: Maintain facilities in good operating condition until removal. 
 
C. Temporary Facility Changeover: Do not change over from using temporary security and pro- 

tection facilities to permanent facilities until Substantial Completion. 
 

D. Termination and Removal: Remove each temporary facility when need for its service has 
ended, when it has been replaced by authorized use of a permanent facility or no later than 
Substantial Completion. Complete or, if necessary, restore permanent construction that may 
have been delayed because of interference with temporary facility. Repair damaged Work, 
clean exposed surfaces, and replace construction that can’t be satisfactorily repaired. 

 
1. Materials and facilities that constitute temporary facilities are property of Contractor. 

Owner reserves right to take possession of Project identification signs. 
 
 

END OF SECTION 01 50 00 

c~ 
COMPANIES~ 



Tetra Tech PRODUCT REQUIREMENTS 

Architects & Engineers Project No. 374886-23001.1 01 60 00 / Page 1 

SECTION 01 60 00 - PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for selection of products for use in 

Project; product delivery, storage, and handling; manufacturers' standard warranties on 

products; special warranties; and comparable products. 

1.3 DEFINITIONS 

A. Products:  Items obtained for incorporating into the Work, whether purchased for Project or 

taken from previously purchased stock.  The term "product" includes the terms "material," 

"equipment," "system," and terms of similar intent. 

1. Named Products: Items identified by manufacturer's product name, including make or 

model number or other designation shown or listed in manufacturer's published product 

literature that is current as of date of the Contract Documents. 

2. Comparable Product: Product that is demonstrated and approved through submittal 

process to have the indicated qualities related to type, function, dimension, in-service 

performance, physical properties, appearance, and other characteristics that equal or 

exceed those of specified product. 

B. Basis-of-Design Product Specification: A specification in which a specific manufacturer's 

product is named and accompanied by the words "basis-of-design product," including make or 

model number or other designation, to establish the significant qualities related to type, 

function, dimension, in-service performance, physical properties, appearance, and other 

characteristics for purposes of evaluating comparable products. 

1.4 ACTION SUBMITTALS 

A. Comparable Product Request Submittal:  Submit request for consideration of each comparable 

product. Identify product or fabrication or installation method to be replaced. Include 

Specification Section number and title and Drawing numbers and titles. 

1. Include data to indicate compliance with the requirements specified in "Comparable 

Products" Article. 

01 60 00 
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2. Architect's Action:  If necessary, Architect will request additional information or 

documentation for evaluation within one week of receipt of a comparable product 

request.  Architect will notify Contractor through Construction Manager of approval or 

rejection of proposed comparable product request. 

a. Form of Approval:  As specified in Division 01 Section "Submittal Procedures." 

B. Basis-of-Design Product Specification Submittal:  Comply with requirements in Division 01 

Section "Submittal Procedures." Show compliance with requirements. 

1.5 QUALITY ASSURANCE 

A. Compatibility of Options: If Contractor is given option of selecting between two or more 

products for use on Project, select product compatible with products previously selected, even if 

previously selected products were also options. 

1. Each contractor is responsible for providing products and construction methods 

compatible with products and construction methods of other contractors. 

2. If a dispute arises between contractors over concurrently selectable but incompatible 

products, Architect will determine which products shall be used. 

B. The use of asbestos containing building materials is prohibited.  

1. Contractor is responsible for providing closeout documentation certifying no asbestos 

containing building materials have been used in the Work. 

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products using means and methods that will prevent damage, 

deterioration, and loss, including theft and vandalism.  Comply with manufacturer's written 

instructions. 

B. Delivery and Handling: 

1. Schedule delivery to minimize long-term storage at Project site and to prevent 

overcrowding of construction spaces. 

2. Coordinate delivery with installation time to ensure minimum holding time for items that 

are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other 

losses. 

3. Deliver products to Project site in an undamaged condition in manufacturer's original 

sealed container or other packaging system, complete with labels and instructions for 

handling, storing, unpacking, protecting, and installing. 

4. Inspect products on delivery to determine compliance with the Contract Documents and 

to determine that products are undamaged and properly protected. 
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C. Storage: 

1. Store products to allow for review and measurement of quantity or counting of units. 

2. Store materials in a manner that will not endanger Project structure. 

3. Store products that are subject to damage by the elements, under cover in a weathertight 

enclosure above ground, with ventilation adequate to prevent condensation. 

4. Protect foam plastic from exposure to sunlight, except to extent necessary for period of 

installation and concealment. 

5. Comply with product manufacturer's written instructions for temperature, humidity, 

ventilation, and weather-protection requirements for storage. 

6. Protect stored products from damage and liquids from freezing. 

1.7 PRODUCT WARRANTIES 

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other 

warranties required by the Contract Documents.  Manufacturer's disclaimers and limitations on 

product warranties do not relieve Contractor of obligations under requirements of the Contract 

Documents. 

1. Manufacturer's Warranty:  Written warranty furnished by individual manufacturer for a 

particular product and specifically endorsed by manufacturer to Owner. 

B. Special Warranties: Prepare a written document that contains appropriate terms and 

identification, ready for execution. 

1. Manufacturer's Standard Form:  Modified to include Project-specific information and 

properly executed. 

2. Warranty periods related to Boilers and Accessory Equipment, and Air Conditioning 

Equipment do not begin until one year after the date of substantial completion.  

3. See individual Specification Sections for specific content requirements and particular 

requirements for submitting special warranties. 

C. Submittal Time:  Comply with requirements in Division 01 Section "Closeout Procedures." 

PART 2 - PRODUCTS 

2.1 PRODUCT SELECTION PROCEDURES 

A. General Product Requirements: Provide products that comply with the Contract Documents, are 

undamaged and, unless otherwise indicated, are new at time of installation. 

1. Provide products complete with accessories, trim, finish, fasteners, and other items 

needed for a complete installation and indicated use and effect. 

2. Standard Products:  If available, and unless custom products or nonstandard options are 

specified, provide standard products of types that have been produced and used 

successfully in similar situations on other projects. 
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3. Owner reserves the right to limit selection to products with warranties not in conflict with 

requirements of the Contract Documents. 

4. Where products are accompanied by the term "as selected," Architect will make 

selection. 

5. Descriptive, performance, and reference standard requirements in the Specifications 

establish salient characteristics of products. 

6. Or Equal:  For products specified by name and accompanied by the term "or equal," or 

"or approved equal," or "or approved," comply with requirements in "Comparable 

Products" Article to obtain approval for use of an unnamed product. 

B. Product Selection Procedures: 

1. Products: 

a. Where Specifications include a list of names of both available manufacturers and 

products, provide one of the products listed, or an unnamed product, that complies 

with requirements.  Comply with requirements in "Comparable Products" Article 

for consideration of an unnamed product. 

2. Manufacturers: 

a. Where Specifications include a list of available manufacturers, provide a product 

by one of the manufacturers listed, or a product by an unnamed manufacturer, that 

complies with requirements.  Comply with requirements in "Comparable Products" 

Article for consideration of an unnamed manufacturer's product. 

3. Basis-of-Design Product:  Where Specifications name a product, or refer to a product 

indicated on Drawings, and include a list of manufacturers, provide the specified or 

indicated product or a comparable product by one of the other named manufacturers, or a 

product by an unnamed manufacturer that complies with requirements. Drawings and 

Specifications indicate sizes, profiles, dimensions, and other characteristics that are based 

on the product named. Comply with requirements in "Comparable Products" Article for 

consideration of an unnamed product. 

C. Visual Matching Specification:  Where Specifications require "match Architect's sample", 

provide a product that complies with requirements and matches Architect's sample.  Architect's 

decision will be final on whether a proposed product matches. 

1. If no product available within specified category matches and complies with other 

specified requirements, comply with requirements in Division 01 Section "Substitution 

Procedures" for proposal of product. 

D. Visual Selection Specification:  Where Specifications include the phrase "as selected by 

Architect from manufacturer's full range" or similar phrase, select a product that complies with 

requirements.  Architect will select color, gloss, pattern, density, or texture from manufacturer's 

product line that includes both standard and premium items. 
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2.2 COMPARABLE PRODUCTS 

A. Conditions for Consideration of Comparable Products:  Architect will consider Contractor's 

request for comparable product when the following conditions are satisfied. If the following 

conditions are not satisfied, Architect may return requests without action, except to record 

noncompliance with these requirements: 

1. Evidence that the proposed product does not require revisions to the Contract Documents, 

that it is consistent with the Contract Documents and will produce the indicated results, 

and that it is compatible with other portions of the Work. 

2. Detailed comparison of significant qualities of proposed product with those named in the 

Specifications. Significant qualities include attributes such as performance, weight, size, 

durability, visual effect, and specific features and requirements indicated. 

3. Evidence that proposed product provides specified warranty. 

4. List of similar installations for completed projects with project names and addresses and 

names and addresses of architects and owners, if requested. 

5. Samples, if requested. 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 60 00 
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SECTION 01 73 00 - EXECUTION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes general administrative and procedural requirements governing execution of the 

Work including, but not limited to, the following: 

1. Examination of conditions. 

2. Preparation for construction. 

3. Construction layout. 

4. Field engineering and surveying. 

5. Installation of the Work. 

6. Cutting and patching. 

7. Progress cleaning. 

8. Starting and adjusting. 

9. Protection of installed construction. 

10. Correction of the Work. 

1.3 DEFINITIONS 

A. Cutting: Removal of in-place construction necessary to permit installation or performance of 

other work. 

B. Patching: Fitting and repair work required to restore construction to original conditions after 

installation of other work. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For professional engineer. 

B. Structural Layout Plan: Survey of Structural Grid in relation to existing building(s). 

1.5 CLOSEOUT SUBMITTALS 

A. Certificates: Submit certificate signed by land surveyor certifying that location and elevation of 

improvements comply with requirements. 

B. Certified Surveys: Submit two copies signed by land surveyor. 

01 73 00 
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1.6 QUALITY ASSURANCE 

A. Land Surveyor Qualifications:  A professional land surveyor who is legally qualified to practice 

in jurisdiction where Project is located and who is experienced in providing land-surveying 

services of the kind indicated. 

B. Cutting and Patching:  Comply with requirements for and limitations on cutting and patching of 

construction elements. 

1. Structural Elements: When cutting and patching structural elements, shore, brace, and 

support structural elements during cutting and patching.  Do not cut and patch structural 

elements in a manner that could change their load-carrying capacity or increase 

deflection. 

2. Operational Elements: Do not cut and patch operating elements and related components 

in a manner that results in reducing their capacity to perform as intended or that results in 

increased maintenance or decreased operational life or safety. 

3. Other Construction Elements: Do not cut and patch other construction elements or 

components in a manner that could change their load-carrying capacity, that results in 

reducing their capacity to perform as intended, or that results in increased maintenance or 

decreased operational life or safety. 

4. Visual Elements: Do not cut and patch construction in a manner that results in visual 

evidence of cutting and patching.  Do not cut and patch exposed construction in a manner 

that would, in Architect's opinion, reduce the building's aesthetic qualities.  Remove and 

replace construction that has been cut and patched in a visually unsatisfactory manner. 

C. Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's written 

recommendations and instructions for installation of products and equipment. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General: Comply with requirements specified in other Sections. 

B. In-Place Materials: Use materials for patching identical to in-place materials.  For exposed 

surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent 

possible. 

1. If identical materials are unavailable or cannot be used, use materials that, when installed, 

will provide a match acceptable to Architect for the visual and functional performance of 

in-place materials. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Existing Conditions: The existence and location of underground and other utilities and 

construction indicated as existing are not guaranteed. Before beginning sitework, investigate 

and verify the existence and location of underground utilities, mechanical and electrical 

systems, and other construction affecting the Work. 

1. Before construction, verify the location and invert elevation at points of connection of 

sanitary sewer, storm sewer, and water-service piping; underground electrical services, 

and other utilities. 

2. Furnish location data for work related to Project that must be performed by public 

utilities serving Project site. 

B. Examination and Acceptance of Conditions: Before proceeding with each component of the 

Work, examine substrates, areas, and conditions, with Installer or Applicator present where 

indicated, for compliance with requirements for installation tolerances and other conditions 

affecting performance. Record observations. 

1. Examine roughing-in for electrical systems to verify actual locations of connections 

before equipment and fixture installation. 

2. Examine walls, floors, and roofs for suitable conditions where products and systems are 

to be installed. 

3. Verify compatibility with and suitability of substrates, including compatibility with 

existing finishes or primers. 

C. Proceed with installation only after unsatisfactory conditions have been corrected.  Proceeding 

with the Work indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Existing Utility Information:  Furnish information to local utility that is necessary to adjust, 

move, or relocate existing utility structures, utility poles, lines, services, or other utility 

appurtenances located in or affected by construction. Coordinate with authorities having 

jurisdiction. 

B. Field Measurements: Take field measurements as required to fit the Work properly. Recheck 

measurements before installing each product.  Where portions of the Work are indicated to fit to 

other construction, verify dimensions of other construction by field measurements before 

fabrication. Coordinate fabrication schedule with construction progress to avoid delaying the 

Work. 

C. Space Requirements: Verify space requirements and dimensions of items shown 

diagrammatically on Drawings. 
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D. Review of Contract Documents and Field Conditions:  Immediately on discovery of the need for 

clarification of the Contract Documents caused by differing field conditions outside the control 

of Contractor, submit a request for information to Architect according to requirements in 

Division 01 Section "Project Management and Coordination." 

3.3 CONSTRUCTION LAYOUT 

A. Verification: Before proceeding to lay out the Work, verify layout information shown on 

Drawings, in relation to the property survey and existing benchmarks. If discrepancies are 

discovered, notify Architect and Construction Manager promptly. 

B. General:  Engage a land surveyor to lay out the Work using accepted surveying practices. 

1. Establish benchmarks and control points to set lines and levels at each story of 

construction and elsewhere as needed to locate each element of Project. 

2. Establish dimensions within tolerances indicated. Do not scale Drawings to obtain 

required dimensions. 

3. Inform installers of lines and levels to which they must comply. 

4. Check the location, level and plumb, of every major element as the Work progresses. 

5. Notify Architect and Construction Manager when deviations from required lines and 

levels exceed allowable tolerances. 

C. Site Improvements: Locate and lay out site improvements, including pavements, grading, fill 

and topsoil placement, utility slopes, and rim and invert elevations. 

D. Record Log:  Maintain a log of layout control work. Record deviations from required lines and 

levels.  Include beginning and ending dates and times of surveys, weather conditions, name and 

duty of each survey party member, and types of instruments and tapes used. Make the log 

available for reference by Architect and Construction Manager. 

3.4 FIELD ENGINEERING 

A. Reference Points:  Locate existing permanent benchmarks, control points, and similar reference 

points before beginning the Work. Preserve and protect permanent benchmarks and control 

points during construction operations. 

1. Do not change or relocate existing benchmarks or control points without prior written 

approval of Architect or Construction Manager. Report lost or destroyed permanent 

benchmarks or control points promptly. Report the need to relocate permanent 

benchmarks or control points to Architect and Construction Manager before proceeding. 

2. Replace lost or destroyed permanent benchmarks and control points promptly. Base 

replacements on the original survey control points. 

B. Benchmarks:  Establish and maintain a minimum of two permanent benchmarks on Project site, 

referenced to data established by survey control points. 
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1. Record benchmark locations, with horizontal and vertical data, on Project Record 

Documents. 

2. Where the actual location or elevation of layout points cannot be marked, provide 

temporary reference points sufficient to locate the Work. 

3. Remove temporary reference points when no longer needed. Restore marked construction 

to its original condition. 

C. Certified Survey:  On completion of major site improvements, and other work requiring field-

engineering services, prepare a certified survey showing dimensions, locations, angles, and 

elevations of construction and sitework. 

3.5 INSTALLATION 

A. General:  Locate the Work and components of the Work accurately, in correct alignment and 

elevation, as indicated. 

1. Make vertical work plumb and make horizontal work level. 

2. Where space is limited, install components to maximize space available for maintenance 

and ease of removal for replacement. 

3. Conceal pipes and wiring in finished areas unless otherwise indicated. 

4. Maintain minimum headroom clearance of 96 inches in occupied spaces and 90 inches in 

unoccupied spaces, unless otherwise indicated. 

B. Comply with manufacturer's written instructions and recommendations for installing products in 

applications indicated. 

C. Install products at the time and under conditions that will ensure the best possible results. 

Maintain conditions required for product performance until Substantial Completion. 

D. Conduct construction operations so no part of the Work is subjected to damaging operations or 

loading in excess of that expected during normal conditions of occupancy. 

E. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels. 

F. Templates: Obtain and distribute to the parties involved templates for work specified to be 

factory prepared and field installed. Check Shop Drawings of other work to confirm that 

adequate provisions are made for locating and installing products to comply with indicated 

requirements. 

G. Attachment:  Provide blocking and attachment plates and anchors and fasteners of adequate size 

and number to securely anchor each component in place, accurately located and aligned with 

other portions of the Work. Where size and type of attachments are not indicated, verify size 

and type required for load conditions. 

1. Mounting Heights:  Where mounting heights are not indicated, mount components at 

heights directed by Architect. 

2. Allow for building movement, including thermal expansion and contraction. 
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3. Coordinate installation of anchorages. Furnish setting drawings, templates, and directions 

for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with 

integral anchors, that are to be embedded in concrete or masonry. Deliver such items to 

Project site in time for installation. 

H. Joints:  Make joints of uniform width. Where joint locations in exposed work are not indicated, 

arrange joints for the best visual effect. Fit exposed connections together to form hairline joints. 

I. Hazardous Materials:  Use products, cleaners, and installation materials that are not considered 

hazardous. 

3.6 CUTTING AND PATCHING 

A. Cutting and Patching, General: Employ skilled workers to perform cutting and patching. 

Proceed with cutting and patching at the earliest feasible time, and complete without delay. 

1. Cut in-place construction to provide for installation of other components or performance 

of other construction, and subsequently patch as required to restore surfaces to their 

original condition. 

B. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged 

during installation or cutting and patching operations, by methods and with materials so as not 

to void existing warranties. 

C. Temporary Support:  Provide temporary support of work to be cut. 

D. Protection: Protect in-place construction during cutting and patching to prevent damage. 

Provide protection from adverse weather conditions for portions of Project that might be 

exposed during cutting and patching operations. 

E. Adjacent Occupied Areas:  Avoid interference with use of adjoining areas or interruption of free 

passage to adjoining areas. 

F. Existing Utility Services and Electrical Systems:  Where existing services/systems are required 

to be removed, relocated, or abandoned, bypass such services/systems before cutting to prevent 

interruption to occupied areas. 

G. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar 

operations, including excavation, using methods least likely to damage elements retained or 

adjoining construction. 

1. In general, use hand or small power tools designed for sawing and grinding, not 

hammering, and chopping. Cut holes and slots neatly to minimum size required, and with 

minimum disturbance of adjacent surfaces. Temporarily cover openings when not in use. 

2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces. 

3. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or a 

diamond-core drill. 



Tetra Tech EXECUTION 

Architects & Engineers Project No. 374886-23001.1 01 73 00 / Page 7 

4. Excavating and Backfilling:  Comply with requirements in applicable Sections where 

required by cutting and patching operations. 

5. Electrical Services:  Cut off pipe or conduit in walls or partitions to be removed. Cap, 

valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of 

moisture or other foreign matter after cutting. 

6. Proceed with patching after construction operations requiring cutting are complete. 

H. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations 

following performance of other work. Patch with durable seams that are as invisible as 

practicable. Provide materials and comply with installation requirements specified in other 

Sections, where applicable. 

1. Exposed Finishes: Restore exposed finishes of patched areas and extend finish restoration 

into retained adjoining construction in a manner that will minimize evidence of patching 

and refinishing. 

2. Floors and Walls: Where walls or partitions that are removed extend one finished area 

into another, patch and repair floor and wall surfaces in the new space. Provide an even 

surface of uniform finish, color, texture, and appearance. Remove in-place floor and wall 

coverings and replace with new materials, if necessary, to achieve uniform color and 

appearance. 

a. Where patching occurs in a painted surface, prepare substrate and apply primer and 

intermediate paint coats appropriate for substrate over the patch, and apply final 

paint coat over entire unbroken surface containing the patch. Provide additional 

coats until patch blends with adjacent surfaces. 

3. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane 

surface of uniform appearance. 

4. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a 

weathertight condition and ensures thermal and moisture integrity of building enclosure. 

I. Cleaning:  Clean areas and spaces where cutting and patching are performed. Remove paint, 

mortar, oils, putty, and similar materials from adjacent finished surfaces. 

3.7 PROGRESS CLEANING 

A. General: Clean Project site and work areas daily, including common areas. Enforce 

requirements strictly.  Dispose of materials lawfully. 

1. Comply with requirements in NFPA 241 for removal of combustible waste materials and 

debris. 

2. Do not hold waste materials more than seven days during normal weather or three days if 

the temperature is expected to rise above 80 deg F. 
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3. Containerize hazardous and unsanitary waste materials separately from other waste. Mark 

containers appropriately and dispose of legally, according to regulations. 

a. Use containers intended for holding waste materials of type to be stored. 

4. Coordinate progress cleaning for joint-use areas where Contractor and other contractors 

are working concurrently. 

B. Site:  Maintain Project site free of waste materials and debris. 

C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary for 

proper execution of the Work. 

1. Remove liquid spills promptly. 

2. Where dust would impair proper execution of the Work, broom-clean or vacuum the 

entire work area, as appropriate. 

D. Installed Work: Keep installed work clean. Clean installed surfaces according to written 

instructions of manufacturer or fabricator of product installed, using only cleaning materials 

specifically recommended. If specific cleaning materials are not recommended, use cleaning 

materials that are not hazardous to health or property and that will not damage exposed surfaces. 

E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space. 

F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary to ensure 

freedom from damage and deterioration at time of Substantial Completion. 

G. Waste Disposal:  Do not bury or burn waste materials on-site. Do not wash waste materials 

down sewers or into waterways. Comply with waste disposal requirements in Division 01 

Section "Temporary Facilities and Controls." 

H. During handling and installation, clean and protect construction in progress and adjoining 

materials already in place. Apply protective covering where required to ensure protection from 

damage or deterioration at Substantial Completion. 

I. Clean and provide maintenance on completed construction as frequently as necessary through 

the remainder of the construction period. Adjust and lubricate operable components to ensure 

operability without damaging effects. 

J. Limiting Exposures: Supervise construction operations to assure that no part of the construction, 

completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious 

exposure during the construction period. 

3.8 STARTING AND ADJUSTING 

A. Coordinate startup and adjusting of equipment and operating components with requirements in 

Division 01 Section “General Commissioning Requirements.” 

B. Start equipment and operating components to confirm proper operation. Remove 

malfunctioning units, replace with new units, and retest. 
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C. Adjust equipment for proper operation. Adjust operating components for proper operation 

without binding. 

D. Test each piece of equipment to verify proper operation. Test and adjust controls and safeties. 

Replace damaged and malfunctioning controls and equipment. 

3.9 PROTECTION OF INSTALLED CONSTRUCTION 

A. Provide final protection and maintain conditions that ensure installed Work is without damage 

or deterioration at time of Substantial Completion. 

B. Comply with manufacturer's written instructions for temperature and relative humidity. 

3.10 CORRECTION OF THE WORK 

A. Repair or remove and replace damaged, defective, or nonconforming Work. Restore damaged 

substrates and finishes. 

1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up 

with matching materials, and properly adjusting operating equipment. 

B. Architect may issue “Construction Deficiency Report” for items identified by Architect as 

needing correction. Promptly repair or remove and replace defective construction identified in 

Construction Deficiency Report. Provide written notification to Architect when identified item 

has been corrected. 

C. Restore permanent facilities used during construction to their specified condition. 

D. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired 

without visible evidence of repair. 

E. Repair components that do not operate properly. Remove and replace operating components 

that cannot be repaired. 

F. Remove and replace chipped, scratched, and broken glass or reflective surfaces. 

END OF SECTION 01 73 00 
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SECTION 01 77 00 - CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for contract closeout, including, 

but not limited to, the following: 

1. Substantial Completion procedures. 

2. Final completion procedures. 

3. Warranties. 

4. Final cleaning. 

5. Repair of the Work. 

B. All Submittals identified in Section 01 77 00 are classified as “Informational Submittals” in 

accordance with Specification Section 01 33 00. 

1.3 SUBSTANTIAL COMPLETION PROCEDURES 

A. Submittals Prior to Substantial Completion:  Complete the following before Contract-scheduled 

date of Substantial Completion: 

1. Certificates of Release:  Obtain and submit releases from authorities having jurisdiction 

permitting Owner unrestricted use of the Work and access to services and utilities.  

Include occupancy permits, operating certificates, electrical inspection reports, 

preliminary balance reports, and similar releases.  

2. Submit notarized letter on Contractor’s letterhead certifying no asbestos containing 

building materials have been used in the Work. Also include a copy in the Operation and 

Maintenance Manuals. 

3. Submit testing, adjusting, and balancing records. Also include a copy in the Operation 

and Maintenance Manuals. 

4. Submit changeover information related to Owner's occupancy, use, operation, and 

maintenance. 

B. Procedures Prior to Substantial Completion: Complete the following before Contract-

scheduled date of Substantial Completion: 

1. Advise Owner of pending insurance changeover requirements. 

01 77 00 
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2. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's 

personnel of changeover in security provisions. 

3. Complete startup and testing of systems and equipment. 

4. Perform preventive maintenance on equipment used prior to Substantial Completion. 

Maintenance to be performed by a factory authorized service representative so as not to 

void the equipment warranty. 

5. Advise Owner of changeover in heat and other utilities. 

6. Terminate and remove temporary facilities from Project site, along with mockups, 

construction tools, and similar elements. 

7. Complete all items on any Field Observation and Construction Deficiency Reports and 

submit a copy of the reports to the Architect and Construction Manager identifying how 

each item was addressed in detail, including the date of completion. 

8. Complete final cleaning requirements as specified below, including touchup painting. 

9. Repair and restore marred exposed finishes to eliminate visual defects. 

10. Complete all items noted as requiring completion/correction from the Commissioning 

consultant and TAB (Testing and Balancing) consultant. 

C. Inspection: No later than 14 days prior to the Contract-scheduled date of Substantial 

Completion, submit a letter to the Architect and Construction Manager confirming the work is 

on schedule for Substantial Completion by the contract specified date. No later than seven days 

after Contract-scheduled date of Substantial Completion (including authorized adjustments), the 

Architect will make an inspection to determine whether the Work or designated portion thereof 

is substantially complete. Absent the Contractor letter confirming readiness of work, the 

Architect may elect to postpone the Substantial Completion inspection. 

1. Additional Inspections:  Request additional Substantial Completion inspections when the 

work that was not complete for the scheduled Substantial Completion inspection is now 

ready to inspect. 

a. Costs for such additional Substantial Completion inspections will be deducted 

from sums otherwise due the Contractor by deduct Change Order. 

2. Results of completed inspection will form the basis of requirements for final completion. 

1.4 FINAL COMPLETION PROCEDURES 

A. Submittals Prior to Final Completion:  Before final inspection for determining final completion, 

complete the following: 

1. Submit copy of Architect's Substantial Completion inspection list of items to be 

completed or corrected.  The copy of the list shall state that each item has been completed 

or otherwise resolved for acceptance, what corrective action was taken, and the date of 

completion. Items that are in dispute shall have an explanation attached. 
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2. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 

equipment, and systems.  Submit demonstration and training video recordings specified 

in Division 01 Section "Demonstration and Training." 

3. Submit closeout submittals specified in other Division 01 Sections, including project 

record documents, operation and maintenance manuals, property surveys, and similar 

final record information. 

4. Submit closeout submittals specified in individual Specification Sections, including 

specific warranties, workmanship bonds, maintenance service agreements, final 

certifications, and similar documents. 

5. Submit maintenance material submittals specified in individual Specification Sections, 

including tools, spare parts, extra materials, and similar items, and deliver to location 

designated by Owner. Contractor to provide a transmittal detailing all delivered 

maintenance materials and obtain Owner signature confirming delivery of such; a copy of 

transmittal with Owner’s signature shall be provided with Closeout submittals. Label 

with manufacturer's name and model number where applicable. All keys shall be tagged 

and labeled.  

6. Certificate of Insurance:  Submit evidence of final, continuing insurance coverage 

complying with insurance requirements. 

7. Submit a final Application for Payment according to Division 01 Section "Payment 

Procedures." 

B. Inspection:  No later than seven days after the Contract-scheduled date for final completion, 

Architect and Construction Manager will proceed with the final completion inspection. The 

Architect will review the final Certificate for Payment after the inspection or will notify the 

Contractor of the outstanding items that must be completed or corrected before the certificate 

will be processed. 

1. Reinspection: Request reinspection when the Work identified in previous inspections as 

incomplete has been completed or corrected. The Owner and Architect and Construction 

Manager reserve the right to add items to the Substantial Completion and final 

completion inspection lists as long as it is part of the Contractor’s work. Complete all 

Contract requirements prior to the final completion inspection to avoid any further re-

inspection cost. 

a. Costs for such reinspections and any costs for extension of the Architect’s and 

Construction Manager’s services will be deducted from sums otherwise due the 

Contractor. 

1.5 SUBMITTAL OF PROJECT WARRANTIES 

A. Organize warranty documents into an orderly sequence based on the table of contents of Project 

Manual. Warranties for all equipment, materials, and systems on the Project are to start no 

sooner than the date of substantial completion. Provide extended warranties for all equipment, 

materials, and systems that may have been turned over to the Owner for its use regardless of the 

phased completion of the Project. 
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B. Warranty Electronic File:  Provide warranties and bonds in PDF format. Assemble complete 

warranty and bond submittal package into a single electronic PDF file with bookmarks enabling 

navigation to each item. Provide bookmarked table of contents at beginning of document. 

1. Submit two digital media copies, PDF on thumb drive. 

C. Warranties in Paper Form: 

1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders, 

thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch 

paper. 

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty. Mark 

tab to identify the product or installation. Provide a typed description of the product or 

installation, including the name of the product and the name, address, and telephone 

number of Installer. 

3. Identify each binder on the front and spine with the typed or printed title 

"WARRANTIES," Project name, and name of Contractor. 

4. Submit two paper copies, as listed above. 

D. Provide additional copies of each warranty to include in operation and maintenance manuals. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or 

fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially hazardous 

to health or property or that might damage finished surfaces. 

PART 3 - EXECUTION 

3.1 FINAL CLEANING 

A. General: Perform final cleaning. Conduct cleaning and waste-removal operations to comply 

with local laws and ordinances and Federal and local environmental and antipollution 

regulations. 

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

surface or unit to condition expected in an average commercial building cleaning and 

maintenance program. Comply with manufacturer's written instructions. 

1. Complete the following cleaning operations before inspection for certification of 

Substantial Completion for entire Project or for a designated portion of Project: 
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a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, 

including landscape development areas, of rubbish, waste material, litter, and other 

foreign substances. 

b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other 

foreign deposits. 

c. Rake grounds that are neither planted nor paved to a smooth, even-textured 

surface. 

d. Remove tools, construction equipment, machinery, and surplus material from 

Project site. 

e. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, 

free of stains, films, and similar foreign substances. Remove surface dust and dirt 

from all vertical and horizontal painted surfaces. Avoid disturbing natural 

weathering of exterior surfaces. Restore reflective surfaces to their original 

condition. 

f. Remove debris and surface dust from limited access spaces, including roofs, 

plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces. 

g. Sweep concrete floors broom clean in unoccupied spaces using sweeping 

compound that is compatible with new finishes. 

h. Remove labels that are not permanent. 

i. Wipe surfaces of electrical equipment and similar equipment. Remove excess 

lubrication, paint and mortar droppings, and other foreign substances. 

j. Leave Project clean and ready for occupancy. 

C. Construction Waste Disposal:  Comply with waste disposal requirements in Division 01 Section 

"Temporary Facilities and Controls." 

3.2 REPAIR OF THE WORK 

A. Complete repair and restoration operations before inspection for determination of Substantial 

Completion. 

B. Repair or remove and replace defective construction. Repairing includes replacing defective 

parts, refinishing damaged surfaces, touching up with matching materials, and properly 

adjusting operating equipment. Where damaged or worn items cannot be repaired or restored, 

provide replacements. Remove and replace operating components that cannot be repaired. 

Restore damaged construction and permanent facilities used during construction to condition 

acceptable to Construction Manager. 

1. Remove and replace chipped, scratched, and broken glass, reflective surfaces, and other 

damaged transparent materials. 
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2. Touch up and otherwise repair and restore marred or exposed finishes and surfaces. 

Replace finishes and surfaces that that already show evidence of repair or restoration. 

a. Do not paint over "UL" and other required labels and identification, including 

mechanical and electrical nameplates. Remove paint applied to required labels and 

identification. 

3. Replace parts subject to operating conditions during construction that may impede 

operation or reduce longevity. 

END OF SECTION 01 77 00 
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SECTION 01 78 23 - OPERATION AND MAINTENANCE DATA 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for preparing operation and 

maintenance manuals. 

1.3 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Manual Format: Submit operation and maintenance manuals in the 

following format: 

1. Two paper copies as listed below. 

2. Two digital media copies, PDF format on thumb drive. 

B. Prior to submission of paper copies and thumb drives as listed above, submit electronic files in 

PDF format for review and approval.   

1.4 FORMAT OF OPERATION AND MAINTENANCE MANUALS 

A. Manuals, Paper Copy:  Submit manuals in the form of hard-copy, bound and labeled volumes. 

1. Binders: Heavy-duty, three-ring, vinyl-covered, loose-leaf binders, in thickness necessary 

to accommodate contents, sized to hold 8-1/2-by-11-inch paper; with clear plastic sleeve 

on spine to hold label describing contents. 

a. If two or more binders are necessary to accommodate data of a system, organize 

data in each binder into groupings by subsystem and related components.  Cross-

reference other binders if necessary to provide essential information for proper 

operation or maintenance of equipment or system. 

b. Identify each binder on front and spine, with printed title "OPERATION AND 

MAINTENANCE MANUAL," Project title or name, and subject matter of 

contents.  Indicate volume number for multiple-volume sets. 

2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section of the manual.  

Mark each tab to indicate contents.  Include typed list of products and major components 

of equipment included in the section on each divider, cross-referenced to Specification 

Section number and title of Project Manual. 

01 78 23 
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3. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text. 

a. If oversize drawings are necessary, fold drawings to same size as text pages and 

use as foldouts. 

4. If drawings are too large to be used as foldouts, fold and place drawings in labeled 

envelopes and bind envelopes in rear of manual.  At appropriate locations in manual, 

insert typewritten pages indicating drawing titles, descriptions of contents, and drawing 

locations. 

B. Manuals, Electronic Files: Submit manuals in the form of a multiple file composite electronic 

PDF file for each manual type required. 

1. Electronic Files: Use electronic files prepared by manufacturer where available. Where 

scanning of paper documents is required, configure scanned file for minimum readable 

file size. 

2. File Names and Bookmarks: Bookmark individual documents based on file names. Name 

document files to correspond to system, subsystem, and equipment names used in manual 

directory and table of contents. Group documents for each system and subsystem into 

individual composite bookmarked files, then create composite manual, so that resulting 

bookmarks reflect the system, subsystem, and equipment names in a readily navigated 

file tree. Configure electronic manual to display bookmark panel on opening file. 

1.5 REQUIREMENTS FOR OPERATION AND MAINTENANCE MANUALS 

A. Organization:  Unless otherwise indicated, organize each manual into a separate section for each 

system and subsystem, and a separate section for each piece of equipment not part of a system.  

Each manual shall contain the following materials, in the order listed: 

1. Title Page:  Include the following information: 

a. Subject matter included in manual. 

b. Name and address of Project. 

c. Date of submittal. 

d. Name and contact information for Contractor. 

2. Table of Contents:  List each product included in manual, identified by product name, 

indexed to the content of the volume, and cross-referenced to Specification Section 

number in Project Manual. 

a. If operation or maintenance documentation requires more than one volume to 

accommodate data, include comprehensive table of contents for all volumes in 

each volume of the set. 

3. Manual Contents:  Organize into sets of manageable size. Arrange contents alphabetically 

by system, subsystem, and equipment.  If possible, assemble instructions for subsystems, 

equipment, and components of one system into a single binder. 
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1.6 OPERATION AND MAINTENANCE MANUALS 

A. Operation Content:  In addition to requirements in this Section, include operation data required 

in individual Specification Sections and the following information: 

1. System, subsystem, and equipment descriptions. Use designations for systems and 

equipment indicated on Contract Documents. 

a. Product name and model number. Use designations for products indicated on 

Contract Documents. 

b. Manufacturer's name. 

c. Equipment identification with serial number of each component. 

d. Equipment function. 

e. Complete nomenclature and number of replacement parts. 

2. Operating Procedures:  Include the following, as applicable: 

a. Startup procedures. 

b. Routine and normal operating instructions. 

c. Regulation and control procedures. 

d. Normal shutdown instructions. 

e. Seasonal and weekend operating instructions. 

f. Special operating instructions and procedures. 

3. Emergency Procedures:  Include the following, as applicable: 

a. Instructions on stopping. 

b. Shutdown instructions for each type of emergency. 

c. Operating instructions for conditions outside normal operating limits. 

d. Special operating instructions and procedures. 

4. Wiring diagrams. 

5. Control diagrams. 

6. Piped system diagrams. 

a. Piped Systems: Diagram piping as installed, and identify color-coding where 

required for identification. 

7. Precautions against improper use. 

8. Systems and Equipment Controls:  Describe the sequence of operation, and diagram 

controls as installed. 

B. Maintenance Content:  Organize manual into a separate section for each product, material, and 

finish. Include source information, product information, maintenance procedures, 

manufacturers’ maintenance documentation, maintenance and service schedules, spare parts list 

and source information, maintenance service contracts, repair materials and sources, and 

warranties and bonds, as described below. 
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1. Source Information:  List each product included in manual, identified by product name 

and arranged to match manual's table of contents. For each product, list name, address, 

and telephone number of Installer or supplier and maintenance service agent, and cross-

reference Specification Section number and title in Project Manual and drawing or 

schedule designation or identifier where applicable. 

2. Product Information:  Include the following, as applicable: 

a. Product name and model number. 

b. Manufacturer's name. 

c. Color, pattern, and texture. 

d. Material and chemical composition. 

e. Reordering information for specially manufactured products. 

3. Maintenance Procedures: Include manufacturer's written recommendations and the 

following: 

a. Inspection procedures. 

b. Types of cleaning agents to be used and methods of cleaning. 

c. List of cleaning agents and methods of cleaning detrimental to product. 

d. Schedule for routine cleaning and maintenance. 

e. Repair instructions. 

4. Manufacturers' Maintenance Documentation: Manufacturers' maintenance documentation 

including the following information for each component part or piece of equipment: 

a. Standard maintenance instructions and bulletins. 

b. Drawings, diagrams, and instructions required for maintenance, including 

disassembly and component removal, replacement, and assembly. 

c. Identification and nomenclature of parts and components. 

d. List of items recommended to be stocked as spare parts. 

5. Maintenance and Service Schedules:  Include service and lubrication requirements, list of 

required lubricants for equipment, and separate schedules for preventive and routine 

maintenance and service with standard time allotment. 

a. Scheduled Maintenance and Service:  Tabulate actions for daily, weekly, monthly, 

quarterly, semiannual, and annual frequencies. 

b. Maintenance and Service Record:  Include manufacturers' forms for recording 

maintenance. 

6. Spare Parts List and Source Information:  Include lists of replacement and repair parts, 

with parts identified and cross-referenced to manufacturers' maintenance documentation 

and local sources of maintenance materials and related services. 

7. Maintenance Service Contracts: Include copies of maintenance agreements with name 

and telephone number of service agent. 

8. Repair Materials and Sources:  Include lists of materials and local sources of materials 

and related services. 
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9. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances 

and conditions that would affect validity of warranties or bonds. 

a. Include procedures to follow and required notifications for warranty claims. 

1.7 MANUAL PREPARATION 

A. Operation and Maintenance Manuals:  Assemble a complete set of operation and maintenance 

data indicating operation and maintenance of each system, subsystem, and piece of equipment 

not part of a system. 

B. Manufacturers' Data: Where manuals contain manufacturers' standard printed data, include only 

sheets pertinent to product or component installed.  Mark each sheet to identify each product or 

component incorporated into the Work.  If data include more than one item in a tabular format, 

identify each item using appropriate references from the Contract Documents.  Identify data 

applicable to the Work and delete references to information not applicable. 

1. Prepare supplementary text if manufacturers' standard printed data are not available and 

where the information is necessary for proper operation and maintenance of equipment or 

systems. 

C. Drawings: Prepare drawings supplementing manufacturers' printed data to illustrate the 

relationship of component parts of equipment and systems and to illustrate control sequence and 

flow diagrams.  Coordinate these drawings with information contained in record Drawings to 

ensure correct illustration of completed installation. 

1. Do not use original project record documents as part of operation and maintenance 

manuals. 

D. Submittals:  Include copy of each product submittal approved by Architect. 

1. If the “As-Specified Verification Form” was used as the product submittal, include all 

pertinent product data as described in this Section. 

E. Safety Data Sheets (SDS):  Include copy of SDS for each product installed. 

F. Comply with Division 01 Section "Closeout Procedures" for schedule for submitting operation 

and maintenance documentation. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 78 23 
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SECTION 01 78 39 - PROJECT RECORD DOCUMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for project record documents, 

including the following: 

1. Record Drawings. 

2. Miscellaneous record submittals. 

1.3 CLOSEOUT SUBMITTALS 

A. Record Drawings: Contractor to submit a full set of marked-up record drawings pertaining to 

their contract. Provide each drawing, whether or not changes and additional information were 

recorded. Comply with the following: 

1. Submit one full size set of the original, marked-up record prints. 

2. Submit two digital media copies, in color, in PDF format on thumb drives. PDFs to be 

saved and submitted as one file. 

3. Prior to submission of paper copies and thumb drives as listed above, submit electronic 

files in PDF format for review and approval.   

B. Miscellaneous Record Submittals: See other Specification Sections for miscellaneous record-

keeping requirements and submittals in connection with various construction activities.   

1. Submit two paper copies of each submittal. 

1.4 RECORD DRAWINGS 

A. Record Prints: Architect will provide Contractor with one paper set of Contract Drawings at 

beginning of Work at no cost.  

1. Preparation: Mark record prints to show the actual installation where installation varies 

from that shown originally.   

a. Give particular attention to information on concealed elements that would be 

difficult to identify or measure and record later. 

b. Accurately record information in an acceptable drawing technique. 

c. Record data as soon as possible after obtaining it. 

d. Record and check the markup before enclosing concealed installations. 

01 78 39 
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2. Content:  Types of items requiring marking include, but are not limited to, the following: 

a. Dimensional changes to Drawings. 

b. Revisions to details shown on Drawings. 

c. Revisions to routing of piping and conduits. 

d. Revisions to electrical circuitry. 

e. Locations of concealed internal utilities. 

f. Changes made by Addendum. 

g. Changes made by Architect’s Supplemental Instruction (ASI) forms.  

h. Changes made by Change Order or Construction Change Directive. 

i. Changes made following Architect's written orders. 

3. Mark record sets with red, permanent marker.  

B. Record Digital Data Files:  Prepare a full set of digital data files of the Contract Drawings from 

the marked-up record prints.  

C. Format:  Identify and date each record Drawing; include the designation "PROJECT RECORD 

DRAWING" in a prominent location. Indicate name of Contractor. 

1. Record Prints: Organize record prints into manageable sets. Bind each set with durable 

paper cover sheets. Include identification on cover sheets. 

2. Record Digital Data Files: Organize digital data information into separate electronic files 

that correspond to each sheet of the Contract Drawings. Name each file with the sheet 

identification. Include identification in each digital data file. 

1.5 MISCELLANEOUS RECORD SUBMITTALS 

A. Assemble miscellaneous records required by other Specification Sections for miscellaneous 

record keeping and submittal in connection with actual performance of the Work. Bind or file 

miscellaneous records and identify each, ready for continued use and reference. 

1.6 RECORDING AND MAINTENANCE 

A. Maintenance of Record Documents:  Store record documents in the field office apart from the 

Contract Documents used for construction. Do not use project record documents for 

construction purposes.  Maintain record documents in good order and in a clean, dry, legible 

condition, protected from deterioration and loss. Provide access to project record documents for 

Architect's, Construction Manager’s and Owner’s reference during normal working hours. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 78 39 
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SECTION 01 79 00 - DEMONSTRATION AND TRAINING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and other 

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for instructing Owner's personnel, 

including the following: 

1. Demonstration of operation of systems, subsystems, and equipment. 

2. Instruction in operation and maintenance of systems, subsystems, and equipment. 

3. Demonstration and training video recordings. 

1.3 CLOSEOUT SUBMITTALS 

A. Attendance Record:  For each demonstration and training session, submit list of participants, 

subjects covered, and length of instruction time. 

B. Demonstration and Training Video Recordings:  Submit two copies of each demonstration and 

training session. 

1. Identification:  On each copy, provide an applied label with the following information: 

a. Name of Project. 

b. Name of Architect. 

c. Name of Construction Manager. 

d. Name of Contractor. 

e. Name of service representative providing training. 

f. Name of instructor. 

g. Date of video recording. 

1.4 QUALITY ASSURANCE 

A. Instructor Qualifications:  A factory-authorized service representative, complying with 

requirements in Division 01 Section "Quality Requirements," experienced in operation and 

maintenance procedures and training. 

1.5 COORDINATION 

A. Coordinate instruction schedule with Owner's operations. Adjust schedule as required to 

minimize disrupting Owner's operations and to ensure availability of Owner's personnel. 

01 79 00 
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1.6 INSTRUCTION PROGRAM 

A. Program Structure:  Develop an instruction program that includes individual training for each 

system and for equipment not part of a system, as required by individual Specification Sections. 

Include instruction for the following as applicable to the system, equipment, or component: 

1. Basis of System Design, Operational Requirements, and Criteria:  Include the following: 

a. System, subsystem, and equipment descriptions. 

b. Operating standards. 

2. Documentation:  Review the following items in detail: 

a. Manuals. 

b. Warranties and bonds. 

3. Operations:  Include the following, as applicable: 

a. Startup procedures. 

b. Routine and normal operating instructions. 

c. Regulation and control procedures. 

d. Safety procedures. 

e. Normal shutdown instructions. 

f. Operating procedures for emergencies. 

g. Seasonal and weekend operating instructions. 

h. Special operating instructions and procedures. 

4. Adjustments:  Include the following: 

a. Noise and vibration adjustments. 

b. Economy and efficiency adjustments. 

5. Troubleshooting:  Include the following: 

a. Diagnostic instructions. 

b. Test and inspection procedures. 

6. Maintenance:  Include the following: 

a. Types of cleaning agents to be used and methods of cleaning. 

b. Procedures for routine cleaning 

c. Procedures for preventive maintenance. 

d. Procedures for routine maintenance. 

7. Repairs:  Include the following: 

a. Diagnosis instructions. 

b. Repair instructions. 
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1.7 INSTRUCTION 

A. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain 

systems, subsystems, and equipment not part of a system. 

B. Scheduling: Provide instruction at mutually agreed on times. For equipment that requires 

seasonal operation, provide similar instruction at start of each season. 

1. Schedule training with Owner, through Construction Manager, with at least seven days' 

advance notice. 

1.8 DEMONSTRATION AND TRAINING VIDEO RECORDINGS 

A. Digital Video Recordings:  Provide high-resolution, digital video in MPEG format, produced by 

a digital camera with minimum sensor resolution of 12 megapixels and capable of recording in 

full HD mode. 

B. Preproduced Video Recordings:  Provide video recordings used as a component of training 

modules in same format as recordings of live training. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 79 00 
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SECTION 02 41 19 - SELECTIVE DEMOLITION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Demolition and removal of selected portions of building or structure. 

2. Demolition and removal of selected site elements. 

3. Salvage of existing items to be reused or recycled. 

1.3 DEFINITIONS 

A. Remove:  Detach items from existing construction and dispose of them off-site unless indicated 

to be salvaged or reinstalled. 

B. Remove and Salvage:  Detach items from existing construction, in a manner to prevent damage, 

and deliver to Owner ready for reuse. 

C. Remove and Reinstall:  Detach items from existing construction, in a manner to prevent 

damage, prepare for reuse, and reinstall where indicated. 

D. Existing to Remain:  Leave existing items that are not to be removed and that are not otherwise 

indicated to be salvaged or reinstalled. 

1.4 MATERIALS OWNERSHIP 

A. Unless otherwise indicated, demolition waste becomes property of Contractor. 

B. Historic items, relics, antiques, and similar objects including, but not limited to, cornerstones 

and their contents, commemorative plaques and tablets, and other items of interest or value to 

Owner that may be uncovered during demolition remain the property of Owner. 

1. Carefully salvage in a manner to prevent damage and promptly return to Owner. 

1.5 PREINSTALLATION MEETINGS 

A. Predemolition Conference: Conduct conference at Project site. 

1. Inspect and discuss condition of construction to be selectively demolished. 

2. Review and finalize selective demolition schedule and verify availability of materials, 

demolition personnel, equipment, and facilities needed to make progress. 

02 41 19 
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3. Review requirements of work performed by other trades that rely on substrates exposed 

by selective demolition operations. 

4. Review areas where existing construction is to remain and requires protection. 

1.6 SUBMITTALS, GENERAL 

A. General:  Submit all informational submittals required by this Section concurrently. 

1.7 INFORMATIONAL SUBMITTALS 

A. Predemolition Photographs or Video:  Show existing conditions, including finish surfaces, that 

might be misconstrued as damage caused by demolition operations. Submit photos or video 

recordings on thumb drive before Work begins. Include copy of key plan indicating each 

photograph’s or video’s location and direction. 

1. Submit digital media as originally recorded in the digital camera, without alteration, 

manipulation, editing, or modification. 

2. Photographs:  Provide high-resolution color images in JPG format, produced by a digital 

camera with minimum sensor size of 12 megapixels.  

a. Name each image with date photograph was taken, location, and unique sequential 

number keyed to accompanying key plan in file name.  

3. Video:  Provide high-resolution, digital video in MPEG format, produced by a digital 

camera with minimum sensor resolution of 12 megapixels.  

a. Name each video recording with date video recording was recorded, location, and 

unique sequential number keyed to accompanying key plan in file name. 

b. Begin narration of each video recording with Contractor's name, videographer's 

name, and location in Project. 

1) Describe scenes on video recording by audio narration. 

2) Confirm date and time at beginning and end of recording. 

1.8 CLOSEOUT SUBMITTALS 

A. Warranties: Documentation indicating that existing warranties are still in effect after completion 

of selective demolition. 

1.9 FIELD CONDITIONS 

A. Owner will occupy portions of building immediately adjacent to selective demolition area. 

Conduct selective demolition so Owner's operations will not be disrupted. 

B. Conditions existing at time of inspection for bidding purpose will be maintained by Owner as 

far as practical. 
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C. Notify Architect of discrepancies between existing conditions and Drawings before proceeding 

with selective demolition. 

D. Hazardous Materials:  Present in buildings and structures to be selectively demolished. A report 

on the presence of hazardous materials is on file for review and use. Examine report to become 

aware of locations where hazardous materials are present. 

1. Hazardous material remediation is specified elsewhere in the Contract Documents. 

2. Do not disturb hazardous materials or items suspected of containing hazardous materials 

except under procedures specified elsewhere in the Contract Documents. 

E. Storage or sale of removed items or materials on-site is not permitted. 

F. Utility Service: Maintain existing utilities indicated to remain in service and protect them 

against damage during selective demolition operations. 

1. Maintain fire-protection facilities in service during selective demolition operations. 

1.10 COORDINATION 

A. Arrange selective demolition schedule so as not to interfere with Owner's operations. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with governing EPA notification regulations before 

beginning selective demolition. Comply with hauling and disposal regulations of authorities 

having jurisdiction. 

B. Standards:  Comply with ANSI/ASSP A10.6 and NFPA 241. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Survey existing conditions and correlate with requirements indicated to determine extent of 

selective demolition required. 

B. When unanticipated mechanical, electrical, or structural elements that conflict with intended 

function or design are encountered, investigate and measure the nature and extent of conflict.  

Promptly submit a written report to Architect. 

C. Engage a professional engineer to perform an engineering survey of condition of building to 

determine whether removing any element might result in structural deficiency or unplanned 

collapse of any portion of structure or adjacent structures during selective building demolition 

operations. 
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1. Perform surveys as the Work progresses to detect hazards resulting from selective 

demolition activities. 

D. Verify that hazardous materials have been remediated before proceeding with building 

demolition operations. 

E. Record existing conditions by use of preconstruction photographs or video. 

1. Inventory and record the condition of items to be removed and salvaged. Provide 

photographs or video of conditions that might be misconstrued as damage caused by 

demolition operations. 

2. Inventory and record the condition of items to be removed and reinstalled. Provide 

photographs or video of conditions that might be misconstrued as damage caused by 

demolition operations. 

F. Beginning selective demolition constitutes Contractor’s acceptance of conditions. 

3.2 UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS 

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and 

protect them against damage. 

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned:  Locate, identify, 

disconnect, and seal or cap off utility services and electrical systems serving areas to be 

selectively demolished. 

1. Arrange to shut off utilities with utility companies. 

2. If services/systems are required to be removed, relocated, or abandoned, provide 

temporary services/systems that bypass area of selective demolition and that maintain 

continuity of services/systems to other parts of building. 

3. Disconnect, demolish, and remove fire-suppression systems, plumbing, equipment, and 

components indicated on Drawings to be removed. 

a. Piping to Be Removed:  Remove portion of piping indicated to be removed and 

cap or plug remaining piping with same or compatible piping material. 

b. Piping to Be Abandoned in Place:  Drain piping and cap or plug piping with same 

or compatible piping material and leave in place. 

c. Equipment to Be Removed:  Disconnect and cap services and remove equipment. 

d. Equipment to Be Removed and Reinstalled:  Disconnect and cap services and 

remove, clean, and store equipment; when appropriate, reinstall, reconnect, and 

make equipment operational. 

e. Equipment to Be Removed and Salvaged:  Disconnect and cap services and 

remove equipment and deliver to Owner. 
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3.3 PROTECTION 

A. Temporary Protection: Provide temporary barricades and other protection required to prevent 

injury to people and damage to adjacent buildings and facilities to remain. 

1. Provide protection to ensure safe passage of people around selective demolition area and 

to and from occupied portions of building. 

2. Provide temporary weather protection, during interval between selective demolition of 

existing construction on exterior surfaces and new construction, to prevent water leakage 

and damage to structure and interior areas. 

3. Protect walls, ceilings, floors, and other existing finish work that are to remain or that are 

exposed during selective demolition operations. 

4. Cover and protect furniture, furnishings, and equipment that have not been removed. 

5. Comply with requirements for temporary enclosures, dust control, heating, and cooling 

specified in Division 01 Section "Temporary Facilities and Controls." 

B. Temporary Shoring:  Design, provide, and maintain shoring, bracing, and structural supports as 

required to preserve stability and prevent movement, settlement, or collapse of construction and 

finishes to remain, and to prevent unexpected or uncontrolled movement or collapse of 

construction being demolished. 

1. Strengthen or add new supports when required during progress of selective demolition. 

C. Remove temporary barricades and protections where hazards no longer exist. 

3.4 SELECTIVE DEMOLITION, GENERAL 

A. General: Demolish and remove existing construction only to the extent required by new 

construction and as indicated. Use methods required to complete the Work within limitations of 

governing regulations and as follows: 

1. Proceed with selective demolition systematically, from higher to lower level. Complete 

selective demolition operations above each floor or tier before disturbing supporting 

members on the next lower level. 

2. Neatly cut openings and holes plumb, square, and true to dimensions required. Use 

cutting methods least likely to damage construction to remain or adjoining construction. 

Use hand tools or small power tools designed for sawing or grinding, not hammering and 

chopping. Temporarily cover openings to remain. 

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 

existing finished surfaces. 

4. Do not use cutting torches until work area is cleared of flammable materials. At 

concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden 

space before starting flame-cutting operations. Maintain portable fire-suppression devices 

during flame-cutting operations. 
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5. Maintain adequate ventilation when using cutting torches. 

6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 

promptly dispose of off-site. 

7. Remove structural framing members and lower to ground by method suitable to avoid 

free fall and to prevent ground impact or dust generation. 

8. Locate selective demolition equipment and remove debris and materials so as not to 

impose excessive loads on supporting walls, floors, or framing. 

9. Dispose of demolished items and materials promptly. 

B. Site Access and Temporary Controls:  Conduct selective demolition and debris-removal 

operations to ensure minimum interference with roads, streets, walks, walkways, and other 

adjacent occupied and used facilities. 

C. Removed and Salvaged Items: 

1. Clean salvaged items. 

2. Pack or crate items after cleaning. Identify contents of containers. 

3. Store items in a secure area until delivery to Owner. 

4. Transport items to Owner's storage area designated by Owner. 

5. Protect items from damage during transport and storage. 

D. Removed and Reinstalled Items: 

1. Clean and restore items to functional condition adequate for intended reuse. 

2. Pack or crate items after cleaning and restoring. Identify contents of containers. 

3. Protect items from damage during transport and storage. 

4. Reinstall items in locations indicated. Comply with installation requirements for new 

materials and equipment. Provide connections, supports, and miscellaneous materials 

necessary to make item functional for use indicated. 

E. Existing Items to Remain:  Protect construction indicated to remain against damage and soiling 

during selective demolition. When permitted by Architect, items may be removed to a suitable, 

protected storage location during selective demolition and cleaned and reinstalled in their 

original locations after selective demolition operations are complete. 

3.5 SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS 

A. Concrete:  Demolish in sections. Cut concrete full depth at junctures with construction to 

remain and at regular intervals using power-driven saw, and then remove concrete between saw 

cuts. 

B. Masonry:  Demolish in small sections. Cut masonry at junctures with construction to remain, 

using power-driven saw, and then remove masonry between saw cuts. 



Tetra Tech SELECTIVE DEMOLITION 

Architects & Engineers Project No. 374886-23001.1 02 41 19 / Page 7 

C. Concrete Slabs-on-Grade:  Saw-cut perimeter of area to be demolished, and then break up and 

remove. 

3.6 DISPOSAL OF DEMOLISHED MATERIALS 

A. Remove demolition waste materials from Project site and dispose of them in an EPA-approved 

construction and demolition waste landfill acceptable to authorities having jurisdiction. 

1. Do not allow demolished materials to accumulate on-site. 

2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 

and areas. 

B. Burning:  Do not burn demolished materials. 

3.7 CLEANING 

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 

demolition operations. Return adjacent areas to condition existing before selective demolition 

operations began. 

END OF SECTION 02 41 19 



Tetra Tech MISCELLANEOUS CAST-IN –PLACE CONCRETE 

Architects & Engineers Project No. 374886-23001.1 03 30 53 / Page 1 

SECTION 03 30 53 - MISCELLANEOUS CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes cast-in-place concrete, including reinforcement, concrete materials, mixture 

design, accessories, placement procedures, and finishes. 

1.3 SUBMITTALS 

A. Action Submittals: 

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

a. Penetrating silane sealer. 

b. Non-Shrink Grout. 

c. Chemical anchor adhesives. 

d. Curing compound. 

e. Corrective mortar (industry name is Repair mortar). 

2. Design Mixtures:  For each concrete mixture. 

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

b. Include compressive strength test reports. 

c. Include all ingredient certifications and product data concurrently. 

3. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, 

and placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, 

bent bar diagrams, bar arrangement, splices and laps, mechanical connections, tie 

spacing, hoop spacing, and supports for concrete reinforcement. 

B. Informational Submittals: 

1. Material Certificates:  For each type of the following, signed by manufacturers: 

a. Reinforcing bars. 

b. Welded wire reinforcement. 

c. Joint dowel bars. 

d. Cementitious materials. 
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2. Material Test Reports:  For the following, from a qualified testing agency, indicating 

compliance with requirements: 

a. Aggregates. 

3. Proposed curing method for all concrete elements. 

1.4 QUALITY ASSURANCE 

A. Ready-Mix-Concrete Manufacturer Qualifications:  A firm experienced in manufacturing ready-

mixed concrete products and that complies with ASTM C 94/C 94M requirements for 

production facilities and equipment. 

B. Comply with the following sections of ACI 301, unless modified by requirements in the 

Contract Documents: 

1. "General Requirements." 

2. "Formwork and Formwork Accessories." 

3. "Reinforcement and Reinforcement Supports." 

4. "Concrete Mixtures." 

5. "Handling, Placing, and Constructing." 

C. Comply with ACI 117, "Specifications for Tolerances for Concrete Construction and 

Materials." 

PART 2 - PRODUCTS 

2.1 FORMWORK 

A. Furnish formwork and formwork accessories according to ACI 301. 

2.2 STEEL REINFORCEMENT 

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

B. Plain-Steel Welded Wire Reinforcement:  ASTM A 1064/A 1064M, fabricated from as-drawn 

steel wire into flat sheets. 

2.3 REINFORCEMENT ACCESSORIES 

A. Joint Dowel Bars: ASTM A 615/A 615M, Grade 60, plain-steel bars, cut true to length with 

ends square and free of burrs. 
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B. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 

reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports from steel 

wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice," of greater 

compressive strength than concrete and as follows: 

1. For exterior concrete, use galvanized wire or dielectric-polymer-coated wire bar supports. 

2.4 CONCRETE MATERIALS 

A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and 

source throughout Project: 

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

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

b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120. 

B. Normal-Weight Aggregates: 

1. ASTM C 33, Class 4S coarse aggregate or better, graded, for exterior concrete.  Provide 

aggregates from a single source. 

2. Maximum Coarse-Aggregate Size: 

a. Slabs on Grade:  1-1/2 inches nominal. 

b. All other concrete:  1 inch nominal. 

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

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

2.5 ADMIXTURES 

A. Air-Entraining Admixture:  ASTM C 260. 

B. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with 

other admixtures and that will not contribute water-soluble chloride ions exceeding those 

permitted in hardened concrete.  Do not use calcium chloride or admixtures containing calcium 

chloride. 

1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A. 

2. Retarding Admixture:  ASTM C 494/C 494M, Type B. 

3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D. 

4. Mid-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type A or Type F. 

Water content reduction to be greater than 7%. 

5. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F. 

6. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type 

G. 

7. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II. 
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2.6 RELATED MATERIALS 

A. Bond breakers: Waterborne, VOC compliant form release agent. 

B. Penetrating, Silane Sealer: Single component, minimum 40% silane, waterbased slab sealer that 

forms chemical bond to the concrete. VOC compliant. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. BASF Construction Chemicals; Enviroseal 40. 

b. Chem Masters; Aquanil Plus 40. 

c. Dayton Superior Corporation; Weather Worker 40% J29WB. 

C. Non-Shrink Grout: ASTM C 1107, factory-packaged, shrinkage-resistant, nonmetallic 

aggregate grout, noncorrosive and nonstaining, mixed with water to consistency suitable for 

application and a 30-minute working time. 

D. Chemical Anchor Adhesives:  Heavy duty, two component injectable adhesive designed to be 

dispensed using double chamber gun with mixing nozzle.  Adhesives in capsule form will not 

be accepted. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. DeWalt; AC200+. 

b. Hilti, Inc.; HIT-HY 200R; HIT-HY 200A. 

c. ITW Redhead; A7+. 

2.7 CURING MATERIALS 

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

B. Absorptive Cover:  AASHTO M 182, Class 3, burlap cloth or cotton mats. 

C. Water:  Potable. 

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

dissipating, with fugitive dye. 

2.8 RECONSTRUCTION AND CORRECTIVE MATERIALS 

A. Corrective Mortar (Industry name is Repair Mortar): Site-mixed Portland-cement mix for 

vertical and overhead surfaces. Mix dry-pack corrective mortar, consisting of one part 

shrinkage-compensating, Portland cement to two and one-half parts fine aggregate passing a 

No. 16 sieve by damp, loose volume, using only enough water for handling and placing. 

2.9 CONCRETE MIXTURES 

A. Comply with ACI 301 requirements for concrete mixtures. 



Tetra Tech MISCELLANEOUS CAST-IN –PLACE CONCRETE 

Architects & Engineers Project No. 374886-23001.1 03 30 53 / Page 5 

B. Admixtures:  Use admixtures according to manufacturer's written instructions. 

1. Use water-reducing, high-range water-reducing or plasticizing admixture in all concrete. 

Design mix for optimum placement and workability. 

2. Use water-reducing and retarding admixture when required by high temperatures, low 

humidity, or other adverse placement conditions. 

3. Use a mid-range, water-reducing admixture in pumped concrete, all concrete slabs 

(including concrete walks), concrete required to be watertight, and concrete with a water-

cementitious materials ratio below 0.50. 

C. Exterior Concrete: For concrete elements at the exterior of the building, including but not 

limited to slabs (concrete walks), curbs and architectural concrete elements, proportion normal-

weight concrete mixture as follows: 

1. Minimum Compressive Strength:  4500 psi at 28 days. 

2. Maximum Water-Cementitious Materials Ratio:  0.45. 

3. Slump Limit:  4 inches, plus or minus 1 inch; or 8 inches for concrete with verified slump 

of 2 to 4 inches before adding high-range water-reducing admixture or plasticizing 

admixture, plus or minus 1 inch. 

4. Air Content:  5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch 

nominal maximum aggregate size. Applies to all slabs on grade. 

5. Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 1-inch nominal 

maximum aggregate size. Applies to all exterior concrete other than slabs on grade. 

2.10 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94/C 

94M, and furnish batch ticket information. 

1. When air temperature is above 90 deg F, reduce mixing and delivery time to 60 minutes. 

B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according to 

ASTM C 94/C 94M.  Mix concrete materials in appropriate drum-type batch machine mixer. 

1. For mixer capacity of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but not 

more than 5 minutes after ingredients are in mixer, before any part of batch is released. 

2. For mixer capacity larger than 1 cu. yd., increase mixing time by 15 seconds for each 

additional 1 cu. yd. 

3. 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. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that subgrade conditions are satisfactory prior to forming or pouring concrete. Owner’s 

Testing Agency shall inspect slab and footing subgrade prior to placing concrete. 

B. Verify that reinforcing is properly in place prior to pouring concrete. 

C. Verify that formwork is complete and properly secured prior to placing concrete. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

E. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 FORMWORK 

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

3.3 EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining work 

attached to or supported by cast-in-place concrete.  Use setting drawings, templates, diagrams, 

instructions, and directions furnished with items to be embedded. 

3.4 STEEL REINFORCEMENT 

A. Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting 

reinforcement. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that 

would reduce bond to concrete. 

C. Accurately position, support, and secure reinforcement against displacement.  Locate and 

support reinforcement with bar supports to maintain minimum concrete cover.  Do not tack 

weld crossing reinforcing bars. 

3.5 CONCRETE PLACEMENT 

A. Comply with ACI 301 for placing concrete. 

B. Before test sampling and placing concrete, water may be added at Project site, subject to 

limitations of ACI 301, (4.3.2.1 Slump Adjustment.) 

1. With each concrete mixture submittal, indicate amounts of mixing water to be withheld 

for later addition at Project site. 

2. Water added must not increase the water-cement ratio past the approved mix design ratio. 
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3. Add additional water reducer or plasticizer to mix instead of adding water to achieve 

flowable, workable concrete. Do not add water to concrete after adding these admixtures 

to mixture. 

4. Do not add water after truck is more than half empty. 

C. Consolidate concrete with mechanical vibrating equipment. 

3.6 FINISHING FORMED SURFACES 

A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes 

and defective areas corrected and patched.  Remove fins and other projections exceeding 1/2 

inch. 

1. Apply to concrete surfaces not exposed to public view. 

B. 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. 

3.7 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 surface. 

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

C. Exterior Concrete Walks and Slabs: Apply penetrating, silane sealer per manufacturer’s 

instructions. 

3.8 CONCRETE PROTECTING AND CURING 

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 

temperatures.  Comply with ACI 306.1 for cold-weather protection and with ACI 301 for hot-

weather protection during curing. 

B. Begin curing after finishing concrete but not before free water has disappeared from concrete 

surface. Protect all slabs from precipitation accumulation. 
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C. Curing Methods: Cure formed and unformed concrete for at least seven days by one or a 

combination of the following methods: 

1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days with the 

following materials: 

a. Water. 

b. Continuous water-fog spray. 

c. Absorptive cover, water saturated and kept continuously wet.  Cover concrete 

surfaces and edges with 12-inch lap over adjacent absorptive covers. 

2. 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 correct 

damage during curing period. 

3. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a 

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.  Repeat process 24 hours later and apply a second coat.  Maintain continuity 

of coating and correct damage during curing period. 

3.9 CORRECTIVE WORK 

A. Remove and replace concrete that does not comply with requirements in this Section. 

END OF SECTION 03 30 53 
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SECTION 07 84 13 - PENETRATION FIRESTOPPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Penetrations in fire-resistance-rated walls. 

2. Penetrations in horizontal assemblies. 

3. Penetrations in smoke barriers. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 

concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Penetrations in fire-resistance-rated walls. 

2. Penetrations in horizontal assemblies. 

3. Penetrations in smoke barriers. 

B. Product Schedule: For each penetration firestopping system. Include type of penetration, 

illustration of firestopping system, and design designation of qualified testing and inspecting 

agency. 

07 84 13 
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1.6 INFORMATIONAL SUBMITTALS 

A. Engineering Judgments: Where Project conditions require modification to a qualified testing 

and inspecting agency's illustration for a particular penetration firestopping system, submit 

illustration, with modifications marked, approved by penetration firestopping system 

manufacturer's fire-protection engineer as an engineering judgment or equivalent fire-

resistance-rated assembly developed in accordance with current International Firestop Council 

(IFC) guidelines. 

1.7 CLOSEOUT SUBMITTALS 

A. Installer Certificates:  From Installer indicating that penetration firestopping systems have been 

installed in compliance with requirements and manufacturer's written instructions. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: A firm that has been approved by FM Approvals according to 

FM Approvals 4991, "Approval Standard for Firestop Contractors," or been evaluated by UL 

and found to comply with its "Qualified Firestop Contractor Program Requirements." 

1.9 PROJECT CONDITIONS 

A. Environmental Limitations: Do not install penetration firestopping system when ambient or 

substrate temperatures are outside limits permitted by penetration firestopping system 

manufacturers or when substrates are wet because of rain, frost, condensation, or other causes. 

B. Install and cure penetration firestopping materials per manufacturer's written instructions using 

natural means of ventilations or, where this is inadequate, forced-air circulation. 

1.10 COORDINATION 

A. Coordinate construction of openings and penetrating items to ensure that penetration 

firestopping systems can be installed according to specified firestopping system design. 

B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accommodate 

penetration firestopping systems. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain joint firestop systems for each type of joint opening indicated from single manufacturer. 
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2.2 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: 

1. Perform penetration firestopping system tests by a qualified testing agency acceptable to 

authorities having jurisdiction. 

2. Test per testing standards referenced in "Penetration Firestopping Systems" Article. 

Provide rated systems complying with the following requirements: 

a. Penetration firestop systems installed with products bearing the classification 

marking of a qualified product certification agency in accordance with listed 

system designs published by a qualified testing agency. 

1) UL in its online directory "Product iQ." 

2.3 PENETRATION FIRESTOPPING SYSTEMS 

A. Penetration Firestopping Systems: Systems that resist spread of fire, passage of smoke and other 

gases, and maintain original fire-resistance rating of construction penetrated. Penetration 

firestopping systems are to be compatible with one another, with the substrates forming 

openings, and with penetrating items if any. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. 3M Fire Protection Products. 

b. Hilti, Inc. 

c. RectorSeal, a CSW Industrials company. 

B. Penetrations in Fire-Resistance-Rated Walls: Penetration firestopping systems with ratings 

determined per ASTM E814 or UL 1479. 

1. F-Rating:  Not less than the fire-resistance rating of the wall penetrated. 

2. Membrane Penetrations:  Install recessed fixtures such that the required fire resistance 

will not be reduced. 

C. Penetrations in Horizontal Assemblies: Penetration firestopping systems with ratings 

determined per ASTM E814 or UL 1479. 

1. F-Rating: At least one hour, but not less than the fire-resistance rating of the floor 

penetrated. 

2. T-Rating: At least one hour, but not less than the fire-resistance rating of the floor. The 

following floor penetrations do not require a T-rating: 

a. Those within the cavity of a wall. 

b. Floor, tub, or shower drains within a concealed space. 

c. 4-inch or smaller metal conduit penetrating directly into metal-enclosed electrical 

switchgear. 
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3. W-Rating: Provide penetration firestopping systems with a Class 1 W-rating in 

accordance with UL 1479. 

D. Penetrations in Smoke Barriers:  Penetration firestopping systems with ratings determined per 

UL 1479. 

1. L-Rating:  Not exceeding 5.0 cfm/sq. ft. of penetration opening and no more than 50-cfm 

cumulative total for any 100 sq. ft. at both ambient and elevated temperatures. 

E. Exposed Penetration Firestopping Systems:  Flame-spread and smoke-developed indexes of less 

than 25 and 450, respectively, per ASTM E84. 

1. Verify sealant has a VOC content of 250 g/L or less. 

F. Accessories:  Provide components for each penetration firestopping system that are needed to 

install fill materials and to maintain ratings required. Use only those components specified by 

penetration firestopping system manufacturer and approved by qualified testing and inspecting 

agency for conditions indicated. 

1. Permanent forming/damming/backing materials. 

2. Substrate primers. 

3. Collars. 

4. Steel sleeves. 

2.4 FILL MATERIALS 

A. Cast-in-Place Firestop Devices: Factory-assembled devices for use in cast-in-place concrete 

floors and consisting of an outer sleeve lined with an intumescent strip, a flange attached to one 

end of the sleeve for fastening to concrete formwork, and a neoprene gasket. 

B. Latex Sealants:  Single-component latex formulations that do not re-emulsify after cure during 

exposure to moisture. 

C. Firestop Devices:  Factory-assembled collars formed from galvanized steel and lined with 

intumescent material sized to fit specific diameter of penetrant. 

D. Intumescent Composite Sheets:  Rigid panels consisting of aluminum-foil-faced intumescent 

elastomeric sheet bonded to galvanized-steel sheet. 

E. Intumescent Putties:  Nonhardening, water-resistant, intumescent putties containing no solvents 

or inorganic fibers. 

F. Intumescent Wrap Strips: Single-component intumescent elastomeric strips for use around 

combustible penetrants. 

G. Mortars:  Prepackaged dry mixes consisting of a blend of inorganic binders, hydraulic cement, 

fillers and lightweight aggregate formulated for mixing with water at Project site to form a 

nonshrinking, homogeneous mortar. 
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H. Pillows/Bags: Compressible, removable, and reusable intumescent pillows encased in fire-

retardant polyester or glass-fiber cloth. Where exposed, cover openings with steel-reinforcing 

wire mesh to protect pillows/bags from being easily removed. 

I. Silicone Foams:  Multicomponent, silicone-based liquid elastomers that, when mixed, expand 

and cure in place to produce a flexible, nonshrinking foam. 

J. Silicone Sealants:  Single-component, silicone-based, neutral-curing elastomeric sealants. 

K. Fire-Rated Cable Sleeve Kits:  Complete kits designed for new or existing cable penetrations 

through walls to accept standard accessories. 

L. Thermal Wrap:  Flexible protective wrap tested and listed for up to 2-hour fire ratings in 

accordance with ASTM E814/UL 1479 for membrane penetrations or ASTM E1725/UL 1724 

for thermal barrier and circuit integrity protection. 

M. Fire-Rated Cable Pathways:  Single or gangable device modules composed of a steel raceway 

with integral intumescent material and requiring no additional action in the form of plugs, 

twisting closure, putty, pillows, sealant, or otherwise to achieve fire and air-leakage ratings. 

N. Retrofit Device for Cable Bundles:  Factory-made, intumescent, collar-like device for 

firestopping existing over-filled cable sleeves and capable of being installed around projecting 

sleeves and cable bundles. 

O. Wall-Opening Protective Materials:  Intumescent, non-curing putty pads or self-adhesive inserts 

for protection of electrical switch and receptacle boxes. 

P. Fire-Rated HVAC Retaining Angles:  Steel angle system with integral intumescent firestop 

gasket for use around rectangular steel HVAC ducts without fire dampers. 

Q. Firestop Plugs:  Flexible, re-enterable, intumescent, foam-rubber plug for use in blank round 

openings and cable sleeves. 

R. Fire-Rated Cable Grommet:  Molded two-piece grommet made of plenum-grade polymer and 

foam inner core for sealing small cable penetrations in gypsum walls up to 1/2 inch diameter. 

S. Closet Flange Gasket:  Molded, single-component, flexible, intumescent gasket for use beneath 

a water closet (toilet) flange in floor applications. 

T. Endothermic Wrap: Flexible, insulating, fire-resistant, endothermic wrap for protecting 

membrane penetrations of utility boxes, critical electrical circuits, communications lines, and 

fuel lines. 

2.5 MIXING 

A. Penetration Firestopping Materials:  For those products requiring mixing before application, 

comply with penetration firestopping system manufacturer's written instructions for accurate 

proportioning of materials, water (if required), type of mixing equipment, selection of mixer 

speeds, mixing containers, mixing time, and other items or procedures needed to produce 

products of uniform quality with optimum performance characteristics for application indicated. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 

opening configurations, penetrating items, substrates, and other conditions affecting 

performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Surface Cleaning: Before installing penetration firestopping systems, clean out openings 

immediately to comply with manufacturer's written instructions and with the following 

requirements: 

1. Remove from surfaces of opening substrates and from penetrating items foreign materials 

that could interfere with adhesion of penetration firestopping materials. 

2. Clean opening substrates and penetrating items to produce clean, sound surfaces capable 

of developing optimum bond with penetration firestopping materials. Remove loose 

particles remaining from cleaning operation. 

3. Remove laitance and form-release agents from concrete. 

B. Prime substrates where recommended in writing by manufacturer using that manufacturer's 

recommended products and methods. Confine primers to areas of bond; do not allow spillage 

and migration onto exposed surfaces. 

3.3 INSTALLATION OF PENETRATION FIRESTOPPING SYSTEMS 

A. General: Install penetration firestopping systems to comply with manufacturer's written 

installation instructions and published drawings for products and applications. 

B. Install forming materials and other accessories of types required to support fill materials during 

their application and in the position needed to produce cross-sectional shapes and depths 

required to achieve fire ratings. 

1. After installing fill materials and allowing them to fully cure, remove combustible 

forming materials and other accessories not forming permanent components of 

firestopping. 

C. Install fill materials by proven techniques to produce the following results: 

1. Fill voids and cavities formed by openings, forming materials, accessories and 

penetrating items to achieve required fire-resistance ratings. 
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2. Apply materials so they contact and adhere to substrates formed by openings and 

penetrating items. 

3. For fill materials that will remain exposed after completing the Work, finish to produce 

smooth, uniform surfaces that are flush with adjoining finishes. 

3.4 IDENTIFICATION 

A. Wall Identification:  Permanently label walls containing penetration firestopping systems with 

the words "FIRE AND/OR SMOKE BARRIER - PROTECT ALL OPENINGS," using lettering 

not less than 3 inches high and with minimum 0.375-inch strokes. 

1. Locate in accessible concealed floor, floor-ceiling, or attic space at 15 feet from end of 

wall and at intervals not exceeding 30 feet. 

B. Penetration Identification:  Identify each penetration firestopping system with legible metal or 

plastic labels. Attach labels permanently to surfaces adjacent to and within 6 inches of 

penetration firestopping system edge so labels are visible to anyone seeking to remove 

penetrating items or firestopping systems. Use mechanical fasteners or self-adhering-type labels 

with adhesives capable of permanently bonding labels to surfaces on which labels are placed. 

Include the following information on labels: 

1. The words "Warning - Penetration Firestopping - Do Not Disturb. Notify Building 

Management of Any Damage." 

2. Contractor's name, address, and phone number. 

3. Designation of applicable testing and inspecting agency. 

4. Date of installation. 

5. Manufacturer's name. 

6. Installer's name. 

3.5 FIELD QUALITY CONTROL 

A. Special Inspections: Special Inspections are required for the work of this Section. Refer to 

Division 01 Section “Quality Requirements” and its attachments. 

1. Owner will engage a qualified testing agency to perform tests and inspections according 

to ASTM E2174. 

B. Where deficiencies are found or penetration firestopping system is damaged or removed 

because of testing, repair or replace penetration firestopping system to comply with 

requirements. 

C. Proceed with enclosing penetration firestopping systems with other construction only after 

inspection reports are issued and installations comply with requirements. 
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3.6 CLEANING AND PROTECTION 

A. Clean off excess fill materials adjacent to openings as the Work progresses by methods and with 

cleaning materials that are approved in writing by penetration firestopping system 

manufacturers and that do not damage materials in which openings occur. 

B. Provide final protection and maintain conditions during and after installation that ensure that 

penetration firestopping systems are without damage or deterioration at time of Substantial 

Completion. If, despite such protection, damage or deterioration occurs, immediately cut out 

and remove damaged or deteriorated penetration firestopping material and install new materials 

to produce systems complying with specified requirements. 

3.7 PENETRATION FIRESTOPPING SYSTEM SCHEDULE 

A. Where UL-classified systems are indicated, they refer to UL system numbers in its online 

directory "Product iQ” under product Category XHEZ. 

B. For each location where a penetration occurs, provide a firestopping system selected from the 

floor and wall system below that complies with this Section and is suitable for the penetration 

conditions indicated for the Project. 

FLOOR 

Firestopping Systems Listed Using the Alpha-Alpha-Numeric Identification System Published in 

UL's Fire Resistance Directory, Vols. 2a - 2b 

TYPE OF 

PENETRANT 

FLOOR PENETRATION SYSTEMS 

(First Alpha Component = C or F) 

Concrete Floors with 

a Minimum Thick-

ness 

Less Than or Equal 

to 5 Inches (127 

MM) 

Concrete Floors with 

a Minimum Thick-

ness OF MORE 

Than 5 Inches (127 

MM) 

Framed Floors 

Floor-ceiling assem-

blies consisting of 

concrete with mem-

brane protection 

NO PENETRATING 

ITEMS 

C-AJ-0001-0999 

or 

F-A-0001-0999 

C-BJ-0001-0999 

or 

F-B-0001-0999 

F-C-1001-1999   

METALLIC PIPE, 

CONDUIT, OR 

TUBING 

C-AJ-1001-1999 

or 

F-A-1001-1999 

C-BJ-1001-1999, 

C-BK-1001-1999, 

or 

F-B-1001-1999 

F-C-1001-1999 F-E-1001-1999 

NONMETALLIC 

PIPE, CONDUIT, 

C-AJ-2001-2999 C-BJ-2001-2999, F-C-2001-2999 F-E-2001-2999 
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FLOOR 

Firestopping Systems Listed Using the Alpha-Alpha-Numeric Identification System Published in 

UL's Fire Resistance Directory, Vols. 2a - 2b 

TYPE OF 

PENETRANT 

FLOOR PENETRATION SYSTEMS 

(First Alpha Component = C or F) 

Concrete Floors with 

a Minimum Thick-

ness 

Less Than or Equal 

to 5 Inches (127 

MM) 

Concrete Floors with 

a Minimum Thick-

ness OF MORE 

Than 5 Inches (127 

MM) 

Framed Floors 

Floor-ceiling assem-

blies consisting of 

concrete with mem-

brane protection 

OR TUBING or 

F-A-2001-2999 

C-BK-2001-2999, 

or 

F-B-2001-2999 

ELECTRICAL 

CABLES 

C-AJ-3001-3999 

or 

F-A-3001-3999 

C-BJ-3001-3999, 

C-BK-3001-3999, 

or 

F-B-3001-3999 

F-C-3001-3999 F-E-3001-3999 

CABLE TRAYS 

WITH ELECTRICAL 

CABLES 

C-AJ-4001-4999 

or 

F-A-4001-4999 

C-BJ-4001-4999 

or 

F-B-4001-4999 

    

INSULATED PIPES 

C-AJ-5001-5999 

or 

F-A-5001-5999 

C-BJ-5001-5999, 

C-BK-5001-5999, 

or 

F-B-5001-5999 

F-C-5001-5999 F-E-5001-5999 

MISCELLANEOUS 

ELECTRICAL 

PENETRANTS 

C-AJ-6001-6999 

or 

F-A-6001-6999 

C-BJ-6001-6999     

MISCELLANEOUS 

MECHANICAL 

PENETRANTS 

C-AJ-7001-7999 

or 

F-A-7001-7999 

C-BJ-7001-7999 

or 

F-B-7001-7999 

F-C-7001-7999 F-E-7001-7999 
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FLOOR 

Firestopping Systems Listed Using the Alpha-Alpha-Numeric Identification System Published in 

UL's Fire Resistance Directory, Vols. 2a - 2b 

TYPE OF 

PENETRANT 

FLOOR PENETRATION SYSTEMS 

(First Alpha Component = C or F) 

Concrete Floors with 

a Minimum Thick-

ness 

Less Than or Equal 

to 5 Inches (127 

MM) 

Concrete Floors with 

a Minimum Thick-

ness OF MORE 

Than 5 Inches (127 

MM) 

Framed Floors 

Floor-ceiling assem-

blies consisting of 

concrete with mem-

brane protection 

GROUPINGS OF 

PENETRATIONS 

C-AJ-8001-8999 

or 

F-A-8001-8999 

C-BJ-8001-8999 

or 

F-B-8001-8999 

F-C-8001-8999 F-E-8001-8999 
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WALL 

Firestopping Systems Listed Using the Alpha-Alpha-Numeric Identification System Published in 

UL's Fire Resistance Directory, Vols. 2a - 2b 

TYPE OF 

PENETRANT 

Wall PENETRATION SYSTEMS 

(First Alpha Component = C or W) 

Concrete or Masonry 

Walls with a Mini-

mum Thickness Less 

Than or Equal to 8 

Inches (203 MM) 

Concrete or Masonry 

Walls with a Mini-

mum Thickness OF 

MORE Than 8 Inch-

es (203 MM) 

Framed Walls 
Composite panel 

walls 

NO PENETRATING 

ITEMS 

C-AJ-0001-0999, 

C-BJ-0001-0999, 

or 

W-J-0001-0999 

  W-L-000-1-0999   

METALLIC PIPE, 

CONDUIT, OR 

TUBING 

C-AJ-1001-1999, 

C-BJ-1001-1999, 

or 

W-J-1001-1999 

C-BK-1001-1999 

or 

W-K-1001-1999 

W-L-1001-1999 W-N-1001-1999 

NONMETALLIC 

PIPE, CONDUIT, 

OR TUBING 

C-AJ-2001-2999, 

C-BJ-2001-2999, 

or 

W-J-2001-2999 

C-BK-2001-2999 

or 

W-K-2001-2999 

W-L-2001-2999 W-N-2001-2999 

ELECTRICAL 

CABLES 

C-AJ-3001-3999, 

C-BJ-3001-3999, 

or 

W-J-3001-3999 

C-BK-3001-3999 

or 

WK-3001-3999 

W-L-3001-3999   

CABLE TRAYS 

WITH ELECTRICAL 

CABLES 

C-AJ-4001-4999, 

C-BJ-4001-4999, 

or 

W-J-4001-4999 

W-K-4001-4999 W-L-4001-4999   
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WALL 

Firestopping Systems Listed Using the Alpha-Alpha-Numeric Identification System Published in 

UL's Fire Resistance Directory, Vols. 2a - 2b 

TYPE OF 

PENETRANT 

Wall PENETRATION SYSTEMS 

(First Alpha Component = C or W) 

Concrete or Masonry 

Walls with a Mini-

mum Thickness Less 

Than or Equal to 8 

Inches (203 MM) 

Concrete or Masonry 

Walls with a Mini-

mum Thickness OF 

MORE Than 8 Inch-

es (203 MM) 

Framed Walls 
Composite panel 

walls 

INSULATED PIPES 

C-AJ-5001-5999, 

C-BJ-5001-5999, 

or 

W-J-5001-5999 

C-BK-5001-5999 W-L-5001-5999 W-N-5001-5999 

MISCELLANEOUS 

ELECTRICAL 

PENETRANTS 

C-AJ-6001-6999, 

C-BJ-6001-6999, 

or 

W-BJ-6001-6999 

  W-L-6001-6999   

MISCELLANEOUS 

MECHANICAL 

PENETRANTS 

C-AJ-7001-7999, 

C-BJ-7001-7999, 

or 

W-J-7001-7999 

  W-L-7001-7999 W-N-7001-7999 

GROUPINGS OF 

PENETRATIONS 

C-AJ-8001-8999, 

C-BJ-8001-8999, 

or 

W-J-8001-8999 

  W-L-8001-8999   

END OF SECTION 07 84 13 
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SECTION 07 92 00 - JOINT SEALANTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Silicone joint sealants. 

2. Urethane joint sealants. 

3. Preformed joint seals. 

1.3 SUBMITTALS, GENERAL 

A. General:  Submit all action submittals (except Samples for Verification) required by this Section 

concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each joint-sealant product indicated. 

1. Cylindrical sealant backings. 

2. Bond-breaker tape. 

3. Primers. 

B. As-Specified Data: If the product to be incorporated into Project is as specified by manufacturer 

name and product designation in Part 2 of this Specification Section, submit the “As-Specified 

Verification Form” (attached to Division 01 Section “Submittal Procedures”) for each item 

listed below, otherwise submit full Product Data for the following: 

1. Silicone joint sealants. 

2. Urethane joint sealants. 

3. Preformed joint seals. 

C. Samples for Initial Selection: Manufacturer's color charts showing the full range of colors 

available for each product exposed to view. 

D. Samples for Verification: For each kind and color of joint sealant required, provide Samples 

with joint sealants in 1/2-inch-wide joints formed between two 6-inch-long strips of material 

matching the appearance of exposed surfaces adjacent to joint sealants. 

07 92 00 
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E. Joint-Sealant Schedule:  Include the following information: 

1. Joint-sealant application, joint location, and designation. 

2. Joint-sealant manufacturer and product name. 

3. Joint-sealant formulation. 

1.5 FIELD CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 

1. When ambient and substrate temperature conditions are outside limits permitted by joint-

sealant manufacturer or are below 40 deg F. 

2. When joint substrates are wet. 

3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 

4. Where contaminants capable of interfering with adhesion have not yet been removed 

from joint substrates. 

5. Unless the concrete has achieved a cured state. 

PART 2 - PRODUCTS 

2.1 JOINT SEALANTS, GENERAL 

A. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible 

with one another and with joint substrates under conditions of service and application, as 

demonstrated by joint-sealant manufacturer, based on testing and field experience. 

B. VOC Content:  Sealants and sealant primers shall comply with the following: 

1. Architectural sealants shall have a VOC content of 250 g/L or less. 

2. Sealants and sealant primers for nonporous surfaces shall have a VOC content of 250 g/L 

or less. 

3. Sealants and sealant primers for porous substrates shall have a VOC content of 775 g/L 

or less.  

C. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range. 

Multiple colors may be selected. 

2.2 SILICONE JOINT SEALANTS 

A. Silicone Joint Sealants: Single-component, nonsag, plus 100 percent and minus 50 percent 

movement capability, nontraffic-use, neutral-curing silicone joint sealant; ASTM C920, Type S, 

Grade NS, Class 100/50, Use NT. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

http://www.specagent.com/LookUp/?ulid=5282&mf=04&src=wd
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a. Dow Chemical Company (The); DOWSIL790 Silicone Building Sealant. 

b. GE/Momentive Performance Materials Inc.; SCS2700 SilPruf LM. 

c. Pecora Corporation; 890NST. 

d. Tremco Incorporated; Spectrem 1. 

2. Joint-Sealant Application:  Joints in vertical surfaces. 

a. Exterior Joint Locations: 

1) Construction joints in cast-in-place concrete. 

2) Other joints as indicated. 

b. Interior Joint Locations: 

1) Control and expansion joints on exposed interior surfaces of exterior walls. 

2) Perimeter joints of exterior openings. 

3) Other joints as indicated. 

2.3 URETHANE JOINT SEALANTS 

A. Urethane Joint Sealants, Nontraffic-Use: Single-component, nonsag, nontraffic-use, plus 25 

percent and minus 25 percent movement capability, urethane joint sealant; ASTM C920, 

Type S, Grade NS, Class 25, Use NT. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Master Builders Solutions; MasterSeal TX 1. 

b. Polymeric Systems, Inc.; Flexiprene 1000. 

2. Joint-Sealant Application:  Joints up to 1 inch wide in horizontal nontraffic surfaces. 

a. Exterior Joint Locations: 

1) Control and expansion joints in ceilings and other overhead surfaces. 

2) Other joints as indicated. 

b. Interior Joint Locations: 

1) Control and expansion joints in ceilings and other overhead surfaces. 

2) Other joints as indicated. 

B. Urethane Joint Sealants, Traffic-Use: Single-component, pourable, plus 25 percent and 

minus 25 percent movement capability, traffic--use, urethane joint sealant; ASTM C920, 

Type S, Grade P, Class 25, Use T. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Master Builders Solutions; MasterSeal SL 1. 

b. Polymeric Systems, Inc.; Flexiprene PSI-952. 

http://www.specagent.com/LookUp/?uid=123456801302&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801304&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=5316&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=5321&mf=04&src=wd
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c. Sherwin-Williams Company (The); Loxon SL1. 

2. Joint-Sealant Application:  Joints up to 1 inch wide in horizontal traffic surfaces. 

a. Exterior Joint Locations. 

b. Interior Joint Locations. 

C. Urethane Joint Sealants, Nontraffic-Use, Wide Joints: Multicomponent, nonsag, plus 25 percent 

and minus 25 percent movement capability, nontraffic-use, urethane joint sealant; ASTM C920, 

Type M, Grade NS, Class 25, Use NT. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Master Builders Solutions; MasterSeal NP 2. 

b. Sherwin-Williams Company (The); Loxon NS2. 

2. Joint-Sealant Application:  Joints 1 to 2 inches wide in horizontal nontraffic surfaces. 

a. Exterior Joint Locations. 

b. Interior Joint Locations. 

D. Urethane Joint Sealants, Traffic-Use, Wide Joints: Multicomponent, pourable, plus 25 percent 

and minus 25 percent movement capability, traffic-use, urethane joint sealant; ASTM C920, 

Type M, Grade P, Class 25, Use T. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Master Builders Solutions; MasterSeal SL 2. 

b. Pecora Corporation; DynaTrol II-SG. 

c. Sherwin-Williams Company (The); Loxon SL2. 

2. Joint-Sealant Application:  Joints 1 to 2 inches wide in horizontal traffic surfaces. 

a. Exterior Joint Locations. 

b. Interior Joint Locations. 

2.4 PREFORMED JOINT SEALS 

A. Preformed Joint Seals: Manufacturer’s standard pre-compressed, elastomeric-coated foam 

preformed joint seal, for non-invasive installation in joint of nominal joint width as indicated on 

Drawings, with plus 50 percent and minus 50 percent movement capability.  

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. EMSEAL Joint Systems, Ltd; Seismic Colorseal. 

b. Nystrom, Inc.; Seismic Compression Seal. 

c. Watson Bowman Acme Corp.; a BASF affiliate; WaboSeismicWeatherSeal. 

http://www.specagent.com/LookUp/?ulid=5326&mf=04&src=wd
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2. Joint-Seal Application:  Exterior joints in vertical surfaces. 

a. Joint Locations. 

2.5 JOINT-SEALANT BACKING 

A. Sealant Backing Material, General: Nonstaining; compatible with joint substrates, sealants, 

primers, and other joint fillers; and approved for applications indicated by sealant manufacturer 

based on field experience and laboratory testing. 

B. Cylindrical Sealant Backings:  ASTM C1330, Type C (closed-cell material with a surface skin), 

Type O (open-cell material) or either of the preceding types, as approved in writing by joint-

sealant manufacturer for joint application indicated, and of size and density to control sealant 

depth and otherwise contribute to producing optimum sealant performance. 

C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant 

manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or 

joint surfaces at back of joint. Provide self-adhesive tape where applicable. 

2.6 MISCELLANEOUS MATERIALS 

A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of 

sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate 

tests and field tests. 

B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants 

and sealant backing materials, free of oily residues or other substances capable of staining or 

harming joint substrates and adjacent nonporous surfaces in any way, and formulated to 

promote optimum adhesion of sealants to joint substrates. 

C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 

adjacent to joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 

requirements for joint configuration, installation tolerances, and other conditions affecting 

performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 
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3.2 PREPARATION 

A. Surface Cleaning of Joints: Clean out joints immediately before installing joint sealants to 

comply with joint-sealant manufacturer's written instructions and the following requirements: 

1. Remove all foreign material from joint substrates that could interfere with adhesion of 

joint sealant, including dust, paints (except for permanent, protective coatings tested and 

approved for sealant adhesion and compatibility by sealant manufacturer), old joint 

sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and frost. 

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a 

combination of these methods to produce a clean, sound substrate capable of developing 

optimum bond with joint sealants. Remove loose particles remaining after cleaning 

operations above by vacuuming or blowing out joints with oil-free compressed air.  

3. Remove laitance and form-release agents from concrete. 

4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do 

not stain, harm substrates, or leave residues capable of interfering with adhesion of joint 

sealants.  

B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as 

indicated by preconstruction joint-sealant-substrate tests or prior experience. Apply primer to 

comply with joint-sealant manufacturer's written instructions. Confine primers to areas of joint-

sealant bond; do not allow spillage or migration onto adjoining surfaces. 

C. Masking Tape: Use masking tape where required to prevent contact of sealant or primer with 

adjoining surfaces that otherwise would be permanently stained or damaged by such contact or 

by cleaning methods required to remove sealant smears. Remove tape immediately after tooling 

without disturbing joint seal. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General:  Comply with joint-sealant manufacturer's written installation instructions for products 

and applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard:  Comply with recommendations in ASTM C1193 for use of joint 

sealants as applicable to materials, applications, and conditions indicated. 

C. Install sealant backings of kind indicated to support sealants during application and at position 

required to produce cross-sectional shapes and depths of installed sealants relative to joint 

widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 

2. Do not stretch, twist, puncture, or tear sealant backings. 

3. Remove absorbent sealant backings that have become wet before sealant application, and 

replace them with dry materials. 

D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants 

and backs of joints. 
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E. Install sealants using proven techniques that comply with the following and at the same time 

backings are installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 

2. Completely fill recesses in each joint configuration. 

3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability. 

F. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing 

begins, tool sealants according to requirements specified in subparagraphs below to form 

smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure 

contact and adhesion of sealant with sides of joint. 

1. Remove excess sealant from surfaces adjacent to joints. 

2. Use tooling agents that are approved in writing by sealant manufacturer and that do not 

discolor sealants or adjacent surfaces. 

3. Provide concave joint profile per Figure 8A in ASTM C1193 unless otherwise indicated. 

3.4 INSTALLATION OF PREFORMED JOINT SEALS 

A. General: Comply with preformed joint seal manufacturer's written installation instructions for 

products and applications indicated unless more stringent requirements apply. 

B. Installation of Preformed Joint Seals: 

1. Install each length of seal immediately after removing protective wrapping. 

2. Firmly secure compressed joint seals to joint gap side to obtain full bond as 

recommended by manufacturer. 

3. Do not pull or stretch material. Produce seal continuity at splices, ends, turns, and 

intersections of joints. 

4. For applications at low ambient temperatures, heat foam joint seal material in compliance 

with manufacturer's written instructions. 

3.5 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods 

and with cleaning materials approved in writing by manufacturers of joint sealants and of 

products in which joints occur. 

3.6 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating substances 

and from damage resulting from construction operations or other causes so sealants are without 

deterioration or damage at time of Substantial Completion. If, despite such protection, damage 

or deterioration occurs, cut out, remove, and correct damaged or deteriorated joint sealants 

immediately so installations with corrected areas are indistinguishable from original work. 

END OF SECTION 07 92 00 
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SECTION 09 96 00 – HIGH-PERFORMANCE COATINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes surface preparation and application of high-performance coating systems, for 

the following: 

1. Exterior applications. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals (except Samples for Verification) and informational 

submittals required by this Section concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product for substrates indicated.  Include preparation 

requirements and application instructions. Include all paint products under one cover sheet.  

1. Exterior steel. 

2. Exterior galvanized metal. 

B. Samples for Verification and Initial Selection:  For each type of coating system and in each 

color and gloss of topcoat indicated. 

1. Submit Samples on rigid backing, 8 inches square. 

2. Step coats on Samples to show each coat required for system. 

3. Label each coat of each Sample. 

4. Label each Sample for location and application area. 

C. Product List:  For each product indicated, include the following: 

1. Cross-reference to paint system and locations of application areas.  Use same 

designations indicated on Drawings and in schedules. 

2. VOC content. 

09 96 00 
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D. Coatings Maintenance Manual:  

1. Upon conclusion of the project, the contractor or paint manufacture/supplier shall furnish 

a coatings maintenance manual such as Sherwin Williams “Custodian Project Color and 

Product Information” report. Manual shall include an Area Summary with finish 

schedule, Area Detail designating where each product/color/finish was used, product data 

pages, Material Safety Data Sheets, care and cleaning instructions. Touch up procedures 

and color samples of each color and finish used. All information contained in a self-

bound 3 ring hole punched catalog. 

1.5 QUALITY ASSURANCE 

A. Qualification Data: For applicator. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 

packaged with protective covering for storage and identified with labels describing contents. 

1. Coatings:  10 percent, but not less than 1 gal. of each material and color applied. 

1.7 QUALITY ASSURANCE 

A. Applicator Qualifications:  A firm or individual, experienced in applying high performance 

coatings specified in this Section, who has successfully completed a minimum of five previous 

projects similar in nature, size, and extent to this Project; familiar with special requirements 

indicated; and with sufficient trained staff to apply manufacturer's products according to 

specified requirements.  

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Store materials in tightly covered containers in well-ventilated areas with ambient temperatures 

continuously maintained at not less than 45 deg F. 

1. Maintain containers in clean condition, free of foreign materials and residue. 

2. Remove rags and waste from storage areas daily. 

1.9 FIELD CONDITIONS 

A. Apply coatings only when temperature of surfaces to be coated and surrounding air 

temperatures are between 50 and 95 deg F. 

B. Do not apply coatings when relative humidity exceeds 85 percent; at temperatures less than 5 

deg F above the dew point; or to damp or wet surfaces. 

C. Do not apply exterior coatings in snow, rain, fog, or mist. 
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D. Lighting:  Do not install high-performance coatings until a lighting level of not less than 80 fc is 

provided on the surfaces to receive coating. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include the following: 

1. Benjamin Moore & Co. 

2. Sherwin-Williams Company (The). 

3. Tnemec Inc. 

B. Submittals containing manufactures other than stated above, will require a product-by-product 

comparison for each type of paint. All Comparable equals are to be matched with corresponding 

Sherwin Williams’s specified products. 

C. Products: Subject to compliance with requirements, available products that may be incorporated 

into the Work include but are not limited to products listed in Part 3 articles for the application 

indicated. 

2.2 HIGH PERFORMANCE COATINGS, GENERAL 

A. Material Compatibility: 

1. Provide materials for use within each coating system that are compatible with one 

another, and substrates indicated, under conditions of service and application as 

demonstrated by manufacturer, based on testing and field experience. 

2. For each coat in a coating system, provide products recommended in writing by 

manufacturers of topcoat for use in coating system and on substrate indicated. 

3. Provide products of same manufacturer for each coat in a coating system. 

4. “All-in-one” paint and primer products are not acceptable.  

B. VOC Compliance:  Provide exterior coating products complying with New York requirements 

for Volatile Organic Compound (VOC) and Ozone Transport Commission (OTC) regulations, 

January 2005. 

C. Colors:  As selected by Architect from manufacturer's full range. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 

for maximum moisture content and other conditions affecting performance of the Work. 

B. Verify suitability of substrates, including surface conditions and compatibility with existing 

finishes and primers. 

C. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Beginning coating application constitutes Contractor's acceptance of substrates and 

conditions. 

3.2 PREPARATION 

A. Remove hardware, covers, plates, and similar items already in place that are removable and are 

not to be painted.  If removal is impractical or impossible because of size or weight of item, 

provide surface-applied protection before surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades involved to 

reinstall items that were removed.  Remove surface-applied protection. 

B. Clean substrates of substances that could impair bond of coatings, including dust, dirt, oil, 

grease, and incompatible paints and encapsulants. 

1. Remove incompatible primers and re-prime substrate with compatible primers or apply 

tie coat as required to produce coating systems indicated. 

C. Steel Substrates:  Remove rust, loose mill scale, and shop primer if any.  Clean using methods 

recommended in writing by paint manufacturer but not less than the following: 

1. SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 

2. SSPC-SP 10/NACE No. 2, "Near-White Blast Cleaning." 

D. Shop-Primed Steel Substrates:  Clean field welds, bolted connections, and abraded areas of shop 

paint, and paint exposed areas with the same material as used for shop priming to comply with 

SSPC-PA 1 for touching up shop-primed surfaces. 

E. Galvanized-Metal Substrates:  Remove grease and oil residue from galvanized sheet metal using 

bio-degradable detergent. Then abrasive blast with fine abrasive to produce clean, lightly etched 

surfaces that promote adhesion of subsequently applied coatings. 

F. Galvanized Metal/Galvanized Deck- Factory Primed Surface:  Coordinate with approved paint 

manufacturer on compatibility of paint finish coats to factory prime surface.  

G. After removing all surface contamination, the surface should be scuff sanded or scrubbed with 

an abrasive cleaner to dull the surface for best adhesion. 
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3.3 APPLICATION 

A. Apply high-performance coatings according to manufacturer's written instructions. 

1. Use applicators and techniques suited for coating and substrate indicated. 

2. Coat surfaces behind movable equipment and furniture same as similar exposed surfaces.  

Before final installation, coat surfaces behind permanently fixed equipment or furniture 

with prime coat only. 

3. Coat back sides of access panels, removable or hinged covers, and similar hinged items to 

match exposed surfaces. 

4. Do not apply coatings over labels of independent testing agencies or equipment name, 

identification, performance rating, or nomenclature plates. 

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of 

the same material are to be applied.  Tint undercoats to match color of finish coat but provide 

sufficient difference in shade of undercoats to distinguish each separate coat. 

C. If undercoats or other conditions show through final coat, apply additional coats until cured film 

has a uniform coating finish, color, and appearance. 

D. Apply coatings to produce surface films without cloudiness, spotting, holidays, laps, brush 

marks, runs, sags, ropiness, or other surface imperfections.  Produce sharp glass lines and color 

breaks. 

3.4 FIELD QUALITY CONTROL 

A. Dry Film Thickness Testing: Owner will engage the services of a qualified testing and 

inspecting agency to inspect and test coatings for dry film thickness. 

1. Contractor shall touch up and restore coated surfaces damaged by testing. 

2. If test results show that dry film thickness of applied coating does not comply with 

coating manufacturer's written recommendations, Contractor shall pay for testing and 

apply additional coats as needed to provide dry film thickness that complies with coating 

manufacturer's written recommendations. 

3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from 

Project site. 

B. After completing coating application, clean spattered surfaces.  Remove spattered coatings by 

washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from coating operation.  Correct damage by 

cleaning, repairing, replacing, and recoating, as approved by Architect, and leave in an 

undamaged condition. 
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D. At completion of construction activities of other trades, touch up and restore damaged or 

defaced coated surfaces. 

3.6 EXTERIOR HIGH-PERFORMANCE COATING SCHEDULE 

A. Steel Substrates: 

1. First Coat: 

a. Benjamin Moore & Co. (No Zinc primers) suggest Corotech V160 Epoxy Mastic 

Coating @4.6-7.2 DFT. 

b. Sherwin-Williams Company (The); Corothane 1 Gal-Va-Pac Zinc Primer 

B65G00010 at 3.0-4.0 mils DFT. 

c. Tnemec Inc.; Series 90-97 Tneme-Zinc at 2.5 to 3.5 mils DFT. 

2. Second Coat: 

a. Benjamin Moore & Co. Corotech V160 Epoxy Mastic Coating @4.6-7.2 DFT. 

b. Sherwin-Williams Company (The); Macropoxy 646 B58 series 7.0-5.0 mils DFT . 

c. Tnemec Inc.; Series 66HS Hi-Build Epoxoline at 3.0 to 5.0 mils DFT. 

3. Third Coat: 

a. Benjamin Moore & Co. Corotech V500 Acrylic Aliphatic Urethane Coating Gloss 

or V510 Acrylic Aliphatic Urethane Coating Semi-Gloss at 3.2-4.6 mils DFT. 

b. Sherwin-Williams Company (The); Hi Solids Polyurethane B65 series 4.5-3.0 mils 

DFT. 

c. Tnemec Inc.; Series 1074 or 1095 Endura-Shield II at 2.0 to 5.0 mils DFT. 

B. Galvanized-Metal Substrates: 

1. First Coat: 

a. Benjamin Moore & Co. Corotech V160 Epoxy Mastic Coating @4.6-7.2 DFT. 

b. Sherwin-Williams Company (The); Macropoxy 646 B58 series 7.0-5.0 mils DFT. 

c. Tnemec Inc.; Series 66HS Hi-Build Epoxoline at 3.0 to 5.0 mils DFT. 

2. Second Coat: 

a. Benjamin Moore & Co. Corotech V500 Acrylic Aliphatic Urethane Coating Gloss 

or V510 Acrylic Aliphatic Urethane Coating Semi-Gloss at 3.2-4.6 DFT. 

b. Sherwin-Williams Company (The); Hi Solids Polyurethane B65 series 4.5-3.0 mils 

DFT. 

c. Tnemec Inc.; Series 1074 or 1095 Endura-Shield II at 2.0 to 5.0 mils DFT. 
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C. Wood Substrates: 

1. First Coat: 

a. Benjamin Moore & Co. Insul-X Aqua Lock Plus Primer. 

b. Sherwin-Williams Company (The); Exterior Oil-Based Wood Primer Y24W8020 

at 2.3 mils DFT. 

c. Tnemec Inc.; Series V10-99W Primer. 

2. Second and Third Coat: 

a. Benjamin Moore & Co. Corotech V331 Acrylic DTM Enamel Semi-Gloss at 2-2.2 

DFT (third coat of same). 

b. Sherwin-Williams Company (The); Sher-Cryl HPA High Performance Acrylic 

Semi-Gloss B66W350 at 2.5-4.0 mils DFT. 

c. Tnemec Inc.; Series 1029 Enduratone. 

END OF SECTION 09 96 00 
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SECTION 11 68 33.43 – TRACK AND FIELD EQUIPMENT  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 REFERENCES 

A. Comply with applicable requirements of the following standards.  Where these standards 

conflict with the other specified requirements, the most restrictive requirements shall govern. 

1. National Federation of State High School Associations (NFHS). 

2. American Sports Builders Association (ASBA) 

3. Manufacture’s Data and Recommended Installation Requirements. 

4. New York State Public High School Athletic Association Inc. (NYSPHSAA) 

1.3 SUMMARY 

A. Section Includes: 

1. Discus Throwing Form System 

2. Discus Throwing Cage 

3. Shot Put Throwing Form System 

4. Shot Put Depressed Pad Toe Board 

5. Shot Put Landing Surfacing Material 

6. Shot Put Edging 

7. Shot Put Cage 

8. Cast-in-Place Concrete 

B. Related Sections: 

1. Section 03 30 00 “Cast-in-Place Concrete” 

2. Section 31 20 00 “Earth Moving” 

3. Section 32 31 13 “Chain Link Fences and Gates” 

1.4 SUBMITTALS 

A. General: Submit all action submittals and informational submittals required by this Section 

concurrently. 

B. Action Submittals:  Product Data for equipment, accessories and hardware: 

1. Discus Throwing Form System 

11 68 33.43 
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2. Discus Throwing Cage 

3. Shot Put Throwing Form System 

4. Shot Put Depressed Pad Toe Board 

5. Shot Put Landing Surfacing Material 

6. Shot Put Edging 

7. Shot Put Cage 

8. Cast-in-Place Concrete. 

9. Shop Drawings:  For athletic field equipment.  Include plans, elevations, sections, details, 

and attachments to other work. 

10. Samples for Initial Selection:  For each type of athletic equipment indicated. 

a. Manufacturer's color charts. 

C. Informational Submittals: 

1. Qualification Data:  For qualified Installer. 

D. Closeout Submittals: 

1. Maintenance Data:  For athletic field equipment and finishes to include in maintenance 

manuals. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  An employer of workers approved by manufacturer. 

1. Football Safety Ball Stopper Netting System Installation Contractor Qualifications.  

Installer shall have a minimum of five (5) football safety ball stopper netting system 

installations or similar experience in the previous three (3) years.   

B. All site amenities shall be produced in a plant of recognized reputation that is regularly engaged 

in the production of the type of site amenity conforming to the specified standards.  Site 

amenities of the same type shall be the product of a single manufacture. 

C. Only products proven non-toxic are acceptable.  Products used may not contain any recycled 

wood products or any wood containing paint, chemicals (including but not limited to Chromated 

copper arsenate (CCA)) or additives. 

D. Manufacturers warranties shall pass to the Owner and certification made that the product 

materials meet all applicable grade trademarks or conform to the industry standards and 

inspection requirements. 
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1.6 PRODUCT DELIVERY AND STORAGE 

A. Materials delivered to the site shall be examined for damage or defects in shipping.  Any defects 

shall be noted and reported to the Owner’s representative.   

B. Sound materials shall be stored off the ground and under protective cover or indoors in a 

manner that will not allow distortion or other damage to occur. 

C. Handle materials according to manufacturer’s written instructions. 

1. Materials shall be moved, loaded, and unloaded such that they will not be subject to 

excess stress.  Permanent distortion or other damage attributable to Contractor’s 

operation shall be cause for rejection. 

1.7 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Court layout plans, reflected ceiling plans, and other details, drawn to 

scale, and coordinated with ceiling-suspended gymnasium equipment, floor inserts, game lines, 

and markers applied to finished flooring, and coordinated with each other, using input from 

installers of the items involved: 

B. Product Certificates: For safety pads. 

1.8 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For safety padding to include maintenance manuals. 

1.9 QUALITY ASSURANCE 

A. Installer Qualifications:  An entity that employs installers and supervisors who are trained and 

approved by manufacturer. 

1.10 FIELD CONDITIONS 

A. Field Measurements: Verify position and elevation of floor inserts and layout for safety padding 

equipment. 

PART 2 - PRODUCTS 

2.1 DISCUS  

A. Discus Throwing Form System: Welded aluminum form system with grid used for forming 

concrete throwing circle. 

1. Basis-of Design Product: Subject to compliance with requirements, provide Sportsfield 

Specialties Inc., TFD (TFDCTF009) Discus Throw Form System. 
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a. Aluminum Athletic Equipment Co. (AAE), Discus Form System - Model DFS. 

2. Form Dimensions: 10-ft by 10-ft by 6-in. 

3. Include the following: 

a. Throw Ring Fabricated of 4-in x 0.25-in Thick Rolled Aluminum Flat Bar Welded 

to Forming Assembly 

b. 0.19-in 5052 Welded Aluminum Cross Bracing and Stacking Gussets. 

c. 98.5-in Inside Diameter – Discus 

d. 0.75-in Recessed concrete screed line 

e. Stainless Steel Assembly Hardware Kit 

B. Discus Throwing Cage for High School Use: 

1. Basis-of Design Product: 

a. Subject to compliance with requirements, provide Sportsfield Specialties Inc., 

DCHS (TFDCHS) High School Discus Throwing Cage with Backup Net 

DCHSBNS, or comparable product, including, 

1) Aluminum Athletic Equipment Co. (AAE), High School with Backup Net 

Model HSDC, BN-HSDC. 

2. Posts:  Curved 4-inch structural aluminum posts set in aluminum ground sleeves. 

a. High School Posts: 

1) Quantity:  Six (6)  

2) Height of Posts: 17-ft 6-in tall  

3) Finish:  Standard Aluminum Mill Finish 

3. Size of Posts: 

a. 4-in O.D. x 0.125-in Thick Wall 6061 Aluminum Tube. 

b. 14-ft 3-3/8-in Upright Poles with 3-ft Arced Rolled Offset. 

4. Ground Sleeves: 

a. Six (6) – 4.30-in O.D., 4.10-in I.D., 30-in Length Model: GS-04-30. 

b. Aluminum pipe welded base plate. 

c. Six (6) black friction fit caps. 

5. Main Safety Net System: 

a. 13-ft x 54-ft, #36 Black Nylon Net, 1-3/4-in Square Mesh Net with Sewn Rope 

Bound on Perimeter Edges. 

b. Pulley system for raising and lowering net. 

c. Include 7-ft x 61-ft backup net. 
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6. Backup Safety Net System: 

a. 7-ft x 63-ft, #36 Black Nylon, 1-3/4-in Square Mesh Net with Sewn Rope Bound 

on Perimeter Edges. 

b. Backup Safety Net Hardware. 

7. Quantity:  One (1) 

2.2 SHOT PUT  

A. Shot Put Throwing Form System:  Welded aluminum form system with grid used for forming 

concrete throwing circle. 

1. Basis-of Design Product: Subject to compliance with requirements, provide Sportsfield 

Specialties Inc., TFSP (TFSPTF084) Shot Put ThrowForm System, or comparable 

product, including, 

a. Aluminum Athletic Equipment Co. (AAE), Shot / Hammer Form System - Model 

SHFS. 

2. Form Dimensions: 10-ft by 10-ft by 6-in. 

3. Include the following: 

a. Throw Ring Fabricated of 4-in x 0.25-in Thick Rolled Aluminum Flat Bar Welded 

to Forming Assembly. 

b. 0.19-in 5052 Welded Aluminum Cross Bracing and Stacking Gussets. 

c. 84-in Inside Diameter – Shot Put / Hammer. 

d. 0.75-in Recessed concrete screed line. 

e. Ten (10) 0.625-in Diameter Drainage Tubes. 

f. Stainless Steel Assembly Hardware Kit. 

4. Quantity:  One (1) 

B. Depressed Pad Shot Put Toe Board:  Cast aluminum formed to comply with NFHS standards. 

1. Basis-of Design Product: Subject to compliance with requirements, provide Sportsfield 

Specialties Inc., TFSP (TFSPTF084) Depressed Pad Shot Put Toe Board, or comparable 

product, including, 

a. Aluminum Athletic Equipment Co. (AAE), Depressed Pad Shot Put Toe Board 

Model ATBC. 

b. Gill Athletics; Model 363. 

2. 0.75-in Depressed Pad Shot Put Toe Board. 

a. Fabricated of Cast Aluminum 

b. Powder Coated White Finish. 

c. 34.92 deg Black Vinyl Sector Line Indicators. 
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d. 3.25-in Height for Depressed Concrete Throw Pad. 

e. Hardware Kit. 

3. Provide School District name “CAZENOVIA” imprinted or permanently adhered in 

school colors, Green, on Toe Board. 

4. Quantity:  One (1) 

C. Shot Put Landing Surfacing:  Provide shotput surfacing material consisting of 3/16-in minus 

screenings of clean, crushed brick with or without #10 limestone. 

1. Surface Color:  Gray. 

2. Basis-of Design Product:  Subject to compliance with requirements, available products 

include, but are not limited to, the following: 

a. Shot Put material 20% Beam Clay Grey Binder by Partec Peat. 

b. DuraEdge Warning Track / Shotput material by Natural Sand Company, Inc. 

c. Red Diamond Warning Track / Shot Put material by Hadeka Slate Company, Inc. 

D. Shot Put Edging: 

1. Basis-of-Design Product:  Subject to compliance with requirements, available products 

that may be incorporated into the Work include, but are not limited to, the following: 

a. Permaloc “CleanLine” Aluminum Landscape Edging. 

2. Edging Size:  3/16-in wide by 4-in deep with 0.187-in Exposed Top Lip. 

3. Stakes:  12-in interlocking aluminum. 

4. Color:  Black. 

E. Shot Put Cage: 

1. Basis-of Design Product: Subject to compliance with requirements, provide Sportsfield 

Specialties, Shot Put Cage, SPC (TFSPCHS), or comparable product. 

a. Aluminum Athletic Equipment Co. (AAE); Model SC-14 

2. Posts:  Curved 4-inch structural aluminum posts set in aluminum ground sleeves. 

a. High School Posts: 

1) Quantity:  Four (4) 

2) Height of Posts:  14-ft Tall (above grade) Posts with 3-ft Arced Rolled 

Offset. 

3) Finish:  Standard Aluminum Mill Finish 

3. Size of Posts: 

a. 4-in O.D. x 0.125-in Thick Wall 6061 Aluminum Tube. 
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4. Ground Sleeves: 

a. Four (4) – 4.30-in O.D., 4.10-in I.D., 30-in Length Model: GS-04-30. 

b. Aluminum pipe welded base plate 

c. Four (4) black friction fit caps. 

5. Nylon Safety Net: 

a. Netting:  13-ft Tall x 42.5-ft Long, #36 (360 psi strength) Black Nylon, 1-3/4 Inch 

Square mesh net with sewn rope binding on the perimeter edges. 

b. Pulley system for raising and lowering net. 

c. Net anchors 

6. Backup Safety Net System 

a. Netting:  7-ft Tall x 50-ft Long #36 (360 psi strength) Black Nylon, 1-3/4 Inch 

Square mesh net with sewn rope binding on the perimeter edges. 

b. Sportsfield Specialties, Model SPCBNS 

7. Quantity:  One (1) 

2.3 CAST-IN-PLACE CONCRETE 

A. Concrete Materials and Properties:  Comply with requirements in Section 03 30 00 "Cast-in-

Place Concrete" to produce normal-weight concrete with a minimum 28-day compressive 

strength of 3,000 psi. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for site 

clearing, earthwork, site surface and subgrade drainage, and other conditions affecting 

performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Verify that athletic field layout and equipment locations comply with requirements for each 

type and component of equipment. 
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3.3 INSTALLATION 

A. General:  Comply with manufacturer's written installation instructions unless more stringent 

requirements are indicated.  Anchor track and field equipment securely, positioned at locations 

and elevations indicated. 

B. Post and Footing Excavation:  Excavate holes for footings as indicated in firm, undisturbed or 

compacted subgrade soil. 

C. Post Set on Subgrade:  Level bearing surfaces with drainage fill to required elevation. 

D. Post Set with Concrete Footing:  Comply with ACI 301 for measuring, batching, mixing, 

transporting, forming, and placing concrete. 

E. Unit Set on Grade:  Level bearing surfaces to required elevation. 

F. Set with Concrete Footing:  Comply with ACI 301 for measuring, batching, mixing, 

transporting, forming, and placing concrete. 

1. Embedded Items:  Use setting drawings and manufacturer's written instructions to ensure 

correct installation of anchorages for equipment. 

2. Set equipment posts in or on concrete footing per manufacturer’s installation instructions.  

Protect portion of posts above footing from concrete splatter.  Verify that posts are set 

plumb or at the correct angle, alignment, height, and spacing. 

a. For posts set in concrete footing, place concrete around posts and vibrate or tamp 

for consolidation.  Hold posts in position during placement and finishing 

operations until concrete is sufficiently cured.  Embedded Items:  Use setting 

drawings and manufacturer's written instructions to ensure correct installation of 

anchorages for equipment. 

1) Concrete Footings:  Smooth top, and shape to shed water. 

3.4 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.  

Inform Architect 48 hours in advance when inspections are to take place. 

2. Prepare test and inspection reports. 

3.5 ADJUSTING AND CLEANING 

A. Touchup Painting:  Immediately after erection, clean bolted connections, and abraded areas of 

shop paint, and paint exposed areas with the same material as used for shop painting to comply 

with the requirements for touching up shop-painted surfaces. 
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3.6 PROTECTION 

A. Protect finishes of athletic field equipment from damage during construction period with 

temporary protective coverings approved by manufacturer.  Remove protective coverings at 

time of Substantial Completion. 

END OF SECTION 11 68 33.43 
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SECTION 22 05 00 - COMMON WORK RESULTS FOR PLUMBING  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Definitions, references, and abbreviations. 

2. General regulatory requirements. 

3. General requirements regarding site/field conditions including existing conditions and field 

measurements. 

4. Sequencing and scheduling including coordination. 

5. Definition of design equipment and procedures for consideration of specified equivalents, 

proposed equivalents, or substitutions. 

6. Transition fittings. 

7. Grout. 

8. Plumbing demolition. 

9. Equipment installation requirements common to equipment sections. 

10. Painting and finishing. 

11. Concrete bases. 

12. Supports and anchorages. 

1.3 DEFINITIONS 

A. Existing Piping to Remain: Existing piping that is not to be removed and that is not otherwise 

indicated to be removed, removed and salvaged, or removed and reinstalled. 

B. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient 

temperatures and weather conditions.  Examples include rooftop locations. 

C. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions 

and physical contact by building occupants but subject to outdoor ambient temperatures.  

Examples include installations within unheated shelters. 

1.4 SYSTEM DESCRIPTION 

A. Provide complete systems, properly connected, tested, balanced, adjusted, and ready for 

operation, including all necessary and required controls, safeties, details and accessories, 

including (but not limited to):  

1. Site water and sanitary sewer utilities. 

22 05 00 
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2. Electrical control wiring to equipment furnished in this Contract. 

3. Miscellaneous items. 

1.5 COORDINATION PROCEDURES 

A. Coordinate construction operations and construction schedule of plumbing work in accordance 

with Section 01 31 00 “Project Management and Coordination” and as modified below. 

1. Pre-Installation Conference:   

a. Attend pre-installation conference.  Arrange for all subcontractors to be in 

attendance. 

2. Arrange for pipe spaces, chases, slots, and openings in building structure during progress 

of construction, to allow for plumbing installations. 

3. Notify Owner's Project Representative and Architect in case of unresolved interferences 

prior to installation of Plumbing Work. 

4. Adjust exact size, location and offsets of pipes to achieve reasonable appearance objectives 

in open areas without ceilings without increase in Contract Sum. 

1.6 SUBMITTALS, GENERAL 

A. Comply with requirements of Section 01 33 00 “Submittal Procedures” for each individual 

Section and as modified below. 

B. Submit all action submittals required by individual Section concurrently. 

1. As-Specified Products: If product to be incorporated into Project is as specified by name 

and product designation in Part 2 of product specification, and will be installed as specified 

in Part 3, and only where allowed as such in submittal portion of product specification, 

then submit “As-Specified Verification Form” (attached to Section 01 33 00 “Submittal 

Procedures”) in lieu of “Product Data” identified in the Action Submittal. 

2. Do not use “As Specified Verification Form” unless specifically indicated in detailed 

product specification. 

3. Equivalent Products or Substitutions: If product to be incorporated into Project is not 

specified by name and product designation in Part 2 below, comply with all Product Data 

requirements specified. 

1.7 INFORMATIONAL SUBMITTALS 

A. Contract Closeout Submittals:  Comply with requirements of Section 01 77 00 “Closeout 

Procedures.” 
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1.8 QUALITY ASSURANCE. 

A. Provide installation, testing and materials in accordance with Federal, State and Local Building, 

Health, Plumbing and Electrical Codes, Laws, Ordinances, and Regulations that apply to 

Plumbing Work.  

1. Comply with applicable requirements of following documents:  

a. New York State Uniform Fire Prevention and Building Code. 

b. 2020 Building Code of New York State. 

c. 2020 Fire Code of New York State. 

d. 2020 Plumbing Code of New York State. 

e. 2020 Mechanical Code of New York State. 

f. 2020 Energy Conservation Construction Code of New York State. 

g. New York State Education Department Manual of Planning Standards. 

h. In event of a conflict between the Codes identified above and Contract Documents, 

comply with more stringent requirement. 

2. Comply with applicable Utility Company Regulations.  

3. Obtain and pay for necessary inspections, certificates, and permits from applicable 

agencies. Perform required tests in accordance with regulation of agency having 

jurisdiction.  Submit certificates of approval prior to the date of Substantial Completion as 

defined in Section 01 77 00 “Closeout Procedures.”  

B. Electrical Characteristics for Plumbing Equipment:  Equipment of higher electrical characteristics 

may be furnished provided such proposed equipment is submitted to the Architect and approved 

in writing and connecting electrical services, circuit breakers, and conduit sizes are appropriately 

modified.  If minimum energy ratings or efficiencies are specified, equipment shall comply with 

requirements. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, 

storage, and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and 

moisture. 

B. Packing and Shipping:  Ship materials in manufacturer’s containers, fully identified with 

manufacture’s name, trade name, type, class, style, model, grade, size and color.  

C. Storage and Protection: 

1. Store materials, equipment, fixtures, pipe, fittings, and attachments, under cover, off 

ground in original containers as applicable, and protect from physical and weather damage 

while in storage and during construction. 

2. Furnish extra materials identified in technical sections, in original manufacturers’ 

containers and packaging, to Owner at location identified during prebid conference. Obtain 

receipt from Owner upon delivery of extra materials and send copy of receipt to Architect. 
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3. Replace or repair damaged, rusted, corroded or otherwise unusable materials physically 

damaged or weather damaged equipment as determined by Architect, at no change in 

Contract Sum. 

4. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending. 

1.10 PROJECT/SITE CONDITIONS 

A. Existing Conditions: 

1. Reuse equipment only as indicated on Drawings. 

2. All usable material and equipment not being reused is to be offered to the Owner.  If 

accepted by Owner, the Contractor shall deliver to a location on District grounds 

designated by the Owner. 

3. All other material and equipment to be removed, shall be removed from the site and legally 

disposed of by the Contractor. 

B. Protection of Plumbing Systems: 

1. Corrosion: Provide corrosion protection for pipes passing through concrete or cinder walls 

and floors or buried in corrosive soil conditions.  

a. Refer to individual Division 22 piping Sections for corrosion protection on buried 

piping installations in corrosive soil conditions. 

2. Stress and Strain: Install plumbing systems in a manner that prevents stresses and strains 

that exceed the structural strength of the pipe. Install piping systems to accommodate 

expansion, contraction and structural settlement.   

3. Freezing: Do not install water, soil, waste or storm piping outside of a building, in attics or 

crawlspaces, conceal in outside walls or in any other place subjected to freezing 

temperatures without providing measures to keep the contents of the piping system from 

freezing. 

C. Field Measurements:  

1. Layout of equipment, piping, and similar components in Drawings is diagrammatic.  

Review Drawings to identify interference with other construction and verify dimensions at 

Site prior to beginning installation.   

a. Obtain exact location of all items and openings and confirm all existing conditions 

in field.   

b. Obtain exact location and roughing requirements for all equipment furnished by 

others, but installed by this Contractor before roughing. Owner reserves right to 

make reasonable changes prior to "roughing-in" without increase in Contract Sum.   

2. Report any conflicts to Architect in writing before beginning installation. 
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3. Provide fittings, horizontal and vertical offsets, elevation changes, etc. required to install 

Plumbing Work. Do not infer that Drawings show level of detail indicating every offset, 

elbow, union, fitting, elevation changes, or other aspect required for complete installation.  

4. Install Plumbing Work with proper provisions for removal and/or access to valves, traps, 

cleanouts, etc. 

1.11 SEQUENCING AND SCHEDULING 

A. Perform Plumbing Work in cooperation with Owner, Architect, Construction Manager, and all 

Contractors on this Project, and other separate Contractors at the Site.   

1. Coordinate Plumbing Work with construction schedule requirements in Division 01 

2. Coordinate all submittals with the construction schedule and with requirements and 

schedules contained in Section 01 33 00 “Submittals Procedures.”  

3. Immediately report any delays in receipt of materials required for Plumbing Work 

including circumstances causing delays. 

B. Refer to Division 01 for cooperation between Contractors.  Prior to start of construction: 

1. Obtain from Contract Drawings or Architect, exact location of items and openings in 

construction. Conform to existing conditions in field. 

2. Review applicable Shop Drawings of all Contracts. 

3. If conflict occurs between Contract Drawings, advise Architect in writing before beginning 

installation and comply with Architect's directions. 

4. Obtain exact location and roughing requirements for equipment furnished by other 

Contractor or by Owner, but installed by Contractor responsible for Plumbing Work before 

beginning roughing. 

PART 2 - PRODUCTS 

2.1 CONCRETE BASES AND SUPPORTS 

A. Comply with requirements for concrete bases and supports specified in Section 03 30 53 

“Miscellaneous Cast-in-Place Concrete." 

B. Equipment Bases: 3-1/2 inches thick minimum, reinforced with 6x6-W1.4xW1.4 welded wire 

mesh, minimum 1-1/2 inches cover, doubled over 12 inches on long edges, unless otherwise 

specified. 

2.2 GROUT 

A. Description: Nonshrink, for interior and exterior sealing openings in non-fire-rated walls or 

floors. 
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B. Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry, 

hydraulic-cement grout. 

C. Design Mix: 5000 psi, 28-day compressive strength. 

D. Packaging: Premixed and factory packaged. 

2.3 SEALANTS 

A. Comply with requirements for sealants in non-fire rated penetrations specified in Section 07 92 

00 "Joint Sealants." 

B. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

1. GE Construction Sealants; Momentive Performance Materials Inc. 

2. Sherwin-Williams Company (The). 

3. Sika Corporation. 

4. The Dow Chemical Company. 

C. Standard: ASTM C920, Type S, Grade NS, Class 25, Use NT. 

2.4 PAINT AND FINISHES 

A. Refer to Section 09 96 00 “High-Performance Coatings” for exterior painting and finishing of 

plumbing piping, equipment, and systems. 

2.5 TRANSITION FITTINGS 

A. General Requirements: 

1. Same size as pipes to be joined. 

2. Pressure rating at least equal to pipes to be joined. 

3. End connections compatible with pipes to be joined. 

B. Fitting-Type Transition Couplings:  Manufactured piping coupling or specified piping system 

fitting. 

C. Sleeve-Type Transition Coupling:  AWWA C219. 

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. Cascade Waterworks Manufacturing. 

b. Dresser, Inc.; Piping Specialties Products. 

c. Ford Meter Box Company, Inc. (The). 

d. JCM Industries. 

e. Romac Industries, Inc. 

f. Smith-Blair, Inc.; a Sensus company. 

g. Viking Johnson. 

http://www.specagent.com/Lookup?ulid=13010
http://www.specagent.com/LookUp/?uid=123456808732&mf=04&src=wd
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2. Description: Metal, bolted, sleeve-type, reducing or transition coupling, with center sleeve, 

gaskets, end rings, and bolt fasteners, and with ends of same sizes as piping to be joined. 

3. Standard: AWWA C219. 

4. Center-Sleeve Material:  Manufacturer's standard. 

5. Gasket Material: Natural or synthetic rubber. 

6. Pressure Rating:  150 psig minimum. 

7. Metal Component Finish: Corrosion-resistant coating or material. 

D. Plastic-to-Metal Transition Fittings: 

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. Charlotte Pipe and Foundry Company. 

b. Harvel Plastics, Inc. 

c. Spears Manufacturing Company. 

2. Description:  

a. CPVC one-piece fitting with manufacturer's Schedule 80 equivalent dimensions. 

b. One end with threaded brass insert and one solvent-cement-socket or threaded end. 

PART 3 - EXECUTION 

3.1 PLUMBING DEMOLITION 

A. Refer to Section 02 41 19 "Selective Structure Demolition" for general demolition requirements 

and procedures. 

B. Disconnect, demolish, and remove plumbing systems, equipment, and components indicated to 

be removed. 

1. Remove Piping:  Remove portion of piping indicated to be removed and cap or plug 

remaining piping with same or compatible piping material. 

2. Abandon Piping in Place:  Drain piping and cap or plug piping with same or compatible 

piping material. 

3. Remove Equipment:  Disconnect and cap services and remove equipment. 

4. Remove and Salvage Equipment:  Disconnect and cap services and remove equipment and 

deliver to Owner. 

C. If pipe, insulation, or equipment to remain is damaged in appearance or is rendered unserviceable 

during the process of demolition, remove damaged or unserviceable portions and replace with 

new products of equal capacity and quality. 

http://www.specagent.com/LookUp/?uid=123456808737&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808738&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808739&mf=04&src=wd
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3.2 ERECTION OF METAL SUPPORTS AND ANCHORAGES 

A. Refer to Division 05 Sections, Section 22 05 29 “Hangers and Supports for Plumbing Piping and 

Equipment,” for detailed additional requirements.  

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 

to support and anchor plumbing materials and equipment. 

C. Field Welding:  Comply with AWS D1.1. 

3.3 CONCRETE BASES 

A. Refer to individual Division 22 piping and equipment Sections for specific concrete base and 

support requirements. 

3.4 GROUTING 

A. Mix and install grout for plumbing equipment base bearing surfaces, pump and other equipment 

base plates, and anchors. 

B. Clean surfaces that will come into contact with grout. 

C. Provide forms as required for placement of grout. 

D. Avoid air entrapment during placement of grout. 

E. Place grout, completely filling equipment bases. 

F. Place grout on concrete bases and provide smooth bearing surface for equipment. 

G. Place grout around anchors. 

H. Cure placed grout. 

3.5 SEALANTS 

A. Install sealants according to the requirements specified in Section 07 92 00 "Joint Sealants.” 

3.6 DIELECTRIC FITTINGS 

A. Install dielectric fittings according to the specific requirements in the Division 22 Sections 

specifying piping systems. 

3.7 TRANSITION FITTINGS 

A. Install transition fittings according to the specific requirements in the Division 22 Sections 

specifying piping systems. 

END OF SECTION 22 05 00 



Tetra Tech GENERAL DUTY VALVES FOR PLUMBING PIPING 

Architects & Engineers Project No. 374886-23001.1 22 05 23 / Page 1 

SECTION 22 05 23 - GENERAL-DUTY VALVES FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Ball valves. 

2. Check valves. 

3. Plug valves. 

1.3 DEFINITIONS 

A. CWP:  Cold working pressure. 

B. EPDM:  Ethylene propylene copolymer rubber. 

C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber. 

D. NRS:  Nonrising stem. 

E. OS&Y:  Outside screw and yoke. 

F. RPTFE: Reinforced polytetrafluoroethylene. 

G. RS:  Rising stem. 

H. SWP:  Steam working pressure. 

I. WOG: Water, oil, gas. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals required by this Section concurrently. 

1.5 ACTION SUBMITTALS 

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

1. Ball valves. 

2. Check valves. 

3. Lubricated plug valves. 

1.6 QUALITY ASSURANCE 

A. Source Limitations for Valves:  Obtain each type of valve from single source from single 

manufacturer. 

22 05 23 
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B. ASME Compliance: 

1. ASME B1.20.1 for threads for threaded end valves. 

2. ASME B16.1 for flanges on iron valves. 

3. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 

4. ASME B16.18 for solder-joint connections. 

5. ASME B31.9 for building services piping valves. 

C. NSF Compliance:   

1. NSF/ANSI-61- Drinking Water System Components - Health Effects. 

2. NSF/ANSI-61-8 Commercial Hot 180°F (includes Annex F and G). 

3. NSF/ANSI-372 for lead-free valve materials for potable-water service. 

D. Bronze valves shall be made with dezincification-resistant materials. Bronze valves made with 

copper alloy (brass) containing more than 15 percent zinc are not permitted. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 

2. Protect threads, flange faces, grooves, and weld ends. 

3. Set ball and plug valves open to minimize exposure of functional surfaces. 

4. Block check valves in either closed or open position. 

B. Use the following precautions during storage: 

1. Maintain valve end protection. 

2. Store valves indoors and maintain at higher than ambient dew point temperature.  If outdoor 

storage is necessary, store valves off the ground in watertight enclosures. 

C. Use sling to handle large valves; rig sling to avoid damage to exposed parts.  Do not use 

handwheels or stems as lifting or rigging points. 

PART 2 - PRODUCTS 

2.1 SOURCE LIMITATIONS 

A. Obtain each type of valve from single source from single manufacturer. 

2.2 PERFORMANCE REQUIREMENTS 

A. ASME Compliance: 

1. ASME B1.20.1 for threads for threaded end valves. 

2. ASME B16.1 for flanges on iron valves. 

3. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 
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4. ASME B16.34 for flanged and threaded end connections. 

5. ASME B31.9 for building services piping valves. 

B. Provide bronze valves made with dezincification-resistant materials. Bronze valves made with 

copper alloy (brass) containing more than 15 percent zinc are not permitted. 

C. Valve Pressure-Temperature Ratings: Not less than indicated and as required for system pressures 

and temperatures. 

D. Valve Sizes: Same as upstream piping unless otherwise indicated. 

E. Valve Actuator Type: 

1. Gear Actuator: For quarter-turn valves NPS 4 and larger. 

2. Hand Lever:  For quarter-turn valves NPS 4 and smaller except plug valves. 

3. Wrench:  For plug valves with square heads.  Furnish Owner with 1 wrench for every 10 

plug valves, for each size square plug-valve head. 

F. Refer to valve schedule articles for applications of valves. 

2.3 BRONZE BALL VALVES 

A. Bronze Ball Valves, Lead-Free, Two-Piece with Full Port, and Stainless-Steel Trim, Solder or 

Threaded Ends (NPS 2 and smaller): 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide NIBCO INC.; 

Model S/T-585-66-LF-NS or a comparable product by one of the following: 

a. Conbraco Industries, Inc.; Apollo Valves; 70LF-140, 70LF-240. 

b. Hammond Valve. 

c. Milwaukee Valve Company. 

d. Watts Regulator Co.; a division of Watts Water Technologies, Inc; LFB6000-SS, 

LFB6001-SS. 

2. Description: 

a. Standard:  MSS SP-110. 

b. SWP Rating:  150 psig. 

c. CWP Rating:  600 psig. 

d. Body Design:  Two piece. 

e. Body Material:  Bronze. 

f. Ends:  Soldered or threaded. 

g. Seats:  PTFE or TFE.  

h. Stem:  Type 316 stainless steel. 

i. Ball:  Type 316 stainless steel, vented. 

j. Port:  Full.  

k. Handle: Insulated extension handle. 

 

http://www.specagent.com/LookUp/?uid=123456808136&mf=04&src=wd
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B. Bronze Ball Valves, Lead-Free, Two-Piece with Full Port with Integral Safety Vent (NPS 2 and 

smaller): 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide NIBCO INC.; 

Model T-585-70-SV or a comparable product by one of the following: 

a. Apollo Flow Controls; Conbraco Industries, Inc. 

b. Jamesbury; Metso. 

2. Description: 

a. Standard:  MSS SP-110. 

b. CWP Rating:  600 psig. 

c. Body Design:  Two piece. 

d. Body Material:  Bronze, ASTM B584, Alloy C844. 

e. Ends:  Threaded. 

f. Seats:  Reinforced PTFE. 

g. Stem:  Silicon brass. 

h. Ball:  Chrome-plated brass, with exhaust vent opening for pneumatic applications. 

i. Port:  Full (NPS 1/2 up to NPS 1), Conventional (NPS 1-1/4 up to NPS 2). 

2.4 SILICON BRONZE LIFT CHECK VALVES 

A. Bronze Lift Check Valves with Nonmetallic Disc, Class 125: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide NIBCO INC.; 

Model T/S-480-Y-LF or a comparable product by one of the following: 

a. Hammond Valve. 

b. Milwaukee Valve Company. 

c. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-139. 

b. CWP Rating:  250 psig. 

c. Body Design:  Vertical or horizontal flow. 

d. Body Material:  Silicon bronze (ASTM Listed), corrosion resistant. 

e. Ends:  Threaded or soldered. 

f. Disc:  PTFE. 

2.5 IRON SWING CHECK VALVES 

A. Class 125, Iron Swing Check Valves with Metal Seats: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide NIBCO INC.; 

Model F-918-B-LF  or a comparable product by one of the following: 

a. Crane Co.; Crane Valve Group; Crane Valves. 

http://www.specagent.com/LookUp/?uid=123456808136&mf=04&src=wd
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b. Crane Co.; Crane Valve Group; Jenkins Valves. 

c. Crane Co.; Crane Valve Group; Stockham Division. 

d. Hammond Valve. 

e. Milwaukee Valve Company. 

f. Powell Valves. 

g. Red-White Valve Corporation. 

h. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-71, Type I. 

b. CWP Rating:  200 psig. 

c. Body Design:  Clear or full waterway. 

d. Body Material:  ASTM A 126, gray iron with bolted bonnet. 

e. Ends:  Flanged. 

f. Trim:  Bronze. 

g. Gasket:  Asbestos free. 

2.6 LUBRICATED PLUG VALVES 

A. Class 125, Cylindrical, Lubricated Plug Valves with Threaded Ends: 

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. Homestead Valve; a division of Olson Technologies, Inc. 

b. Milliken Valve Company. 

c. R & M Energy Systems; a unit of Robbins & Myers, Inc. 

2. Description: 

a. Standard:  MSS SP-78, Type IV. 

b. CWP Rating:  200 psig. 

c. Body Material:  ASTM A 48/A 48M or ASTM A 126, cast iron with lubrication-

sealing system. 

d. Pattern:  Regular or short. 

e. Plug:  Cast iron or bronze with sealant groove. 

B. Class 125, Cylindrical, Lubricated Plug Valves with Flanged Ends: 

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. Homestead Valve; a division of Olson Technologies, Inc. 

b. Milliken Valve Company. 

c. R & M Energy Systems; a unit of Robbins & Myers, Inc. 
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2. Description: 

a. Standard:  MSS SP-78, Type IV. 

b. CWP Rating:  200 psig. 

c. Body Material:  ASTM A 48/A 48M or ASTM A 126, cast iron with lubrication-

sealing system. 

d. Pattern:  Regular or short. 

e. Plug:  Cast iron or bronze with sealant groove. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove 

special packing materials, such as blocks, used to prevent disc movement during shipping and 

handling. 

B. Operate valves in positions from fully open to fully closed.  Examine guides and seats made 

accessible by such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 

D. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper 

size, length, and material.  Verify that gasket is of proper size, that its material composition is 

suitable for service, and that it is free from defects and damage. 

E. Do not attempt to repair defective valves; replace with new valves. 

F. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 INSTALLATION OF VALVES  

A. Install valves with unions or flanges at each piece of equipment arranged to allow service, 

maintenance, and equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 

C. Install valves in horizontal piping with stem at or above center of pipe. 

D. Install valves in position to allow full stem movement. 

E. Install check valves for proper direction of flow and as follows: 

1. Swing Check Valves:  In horizontal position with hinge pin level. 

2. Lift Check Valves:  With stem upright and plumb. 
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3.3 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into service but 

before final adjusting and balancing.  Replace valves if persistent leaking occurs. 

3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valve applications are not indicated, use the following: 

1. Shutoff Service:  Ball or butterfly valves. 

2. Pump-Discharge Check Valves: 

a. NPS 2 and Smaller:  Bronze swing check valves with nonmetallic disc. 

b. NPS 2-1/2 and Larger for Sanitary Waste and Storm Drainage:  Iron swing check 

valves with lever and weight or spring. 

B. If valves with specified SWP classes or CWP ratings are not available, the same types of valves 

with higher SWP classes or CWP ratings may be substituted. 

C. Select valves, except wafer types, with the following end connections: 

1. For Steel Piping, NPS 2 and Smaller:  Threaded ends. 

2. For Steel Piping, NPS 2-1/2 to NPS 4:  Flanged ends except where threaded valve-end 

option is indicated in valve schedules below. 

3. For Steel Piping, NPS 5 and Larger:  Flanged ends. 

3.5 LOW-PRESSURE, COMPRESSED-AIR VALVE SCHEDULE (150 PSIG OR LESS) 

A. Pipe NPS 2 and Smaller: 

1. Bronze Valves:  May be provided with solder-joint ends instead of threaded ends. 

2. Ball Valves:  Two piece, full port, bronze with bronze trim. 

3. Bronze Swing Check Valves:  Class 125, nonmetallic disc. 

3.6 SANITARY-WASTE VALVE SCHEDULE 

A. Pipe NPS 2-1/2 and Smaller: 

1. Bronze Valves:  May be provided with solder-joint ends instead of threaded ends. 

2. Ball Valves:  Two or three piece, full port, bronze with stainless-steel trim. 

3. Bronze Swing Check Valves:  Class 125, nonmetallic disc. 
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B. Pipe NPS 2-1/2 and Larger: 

1. Iron Valves, NPS 2-1/2 to NPS 4:  May be provided with threaded ends instead of flanged 

ends. 

2. Iron Swing Check Valves:  Class 125, metal seats. 

3. Lubricated Plug Valves:  Class 125, cylindrical, threaded. 

END OF SECTION 22 05 23 
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SECTION 22 05 29 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND 

EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Metal pipe hangers and supports. 

2. Metal framing systems. 

3. Fastener systems. 

1.3 ACTION SUBMITTALS 

A. As-Specified Data: If the product to be incorporated in the Work is as specified by manufacturer 

name and product designation in this Specification Section, submit the “As-Specified 

Verification Form” (attached to Section 01 33 00 “Submittal Procedures”) for each item listed 

below; otherwise submit full Product Data for the following: 

1. Threaded rod. 

2. Adjustable swivel-ring band hangers. 

3. Hinged pipe clamps. 

4. Pipe stanchion saddles. 

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. Structural-Steel Welding Qualifications: Qualify procedures and personnel according to 

AWS D1.1/D1.1M. 

B. Pipe Welding Qualifications: Qualify procedures and operators according to 2015 ASME Boiler 

and Pressure Vessel Code, Section IX. 

22 05 29 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Anvil International; a subsidiary of Mueller Water Products Inc. 

2. Cooper B-Line, Inc. 

3. ERICO International Corporation. 

4. PHD Manufacturing, Inc. 

2.2 METAL PIPE HANGERS AND SUPPORTS 

A. Stainless-Steel Pipe Hangers and Supports: 

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components. 

2. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support 

bearing surface of piping. 

3. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel. 

2.3 METAL FRAMING SYSTEMS 

A. MFMA Manufacturer Metal Framing Systems: 

1. Description: Shop- or field-fabricated pipe-support assembly, made of steel channels, 

accessories, fittings, and other components for supporting multiple parallel pipes. 

2. Standard: Comply with MFMA-4, factory-fabricated components for field assembly. 

3. Channels: Continuous slotted stainless-steel, Type 304 stainless-steel, Type 316 extruded-

aluminum Insert material channel with inturned lips. 

4. Channel Width: Selected for applicable load criteria. 

5. Channel Nuts: Formed or stamped nuts or other devices designed to fit into channel slot 

and, when tightened, prevent slipping along channel. 

6. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel. 

7. Metallic Coating:  No coating. 

2.4 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened Portland cement concrete, 

with pull-out, tension, and shear capacities appropriate for supported loads and building materials 

where used. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

a. Hilti, Inc. 

b. ITW Ramset/Red Head; Illinois Tool Works, Inc. 

  

http://www.specagent.com/LookUp/?uid=123456822013&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808510&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808516&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808518&mf=04&src=wd
http://www.specagent.com/Lookup?ulid=13286
http://www.specagent.com/Lookup?uid=123457101430
http://www.specagent.com/Lookup?uid=123457101431
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c. MKT Fastening, LLC. 

d. Simpson Strong-Tie Co., Inc. 

B. Mechanical-Expansion Anchors: Insert-wedge-type anchors, for use in hardened Portland cement 

concrete, with pull-out, tension, and shear capacities appropriate for supported loads and building 

materials where used. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

a. Cooper B-line; brand of Eaton, Electrical Sector. 

b. Empire Tool and Manufacturing Co., Inc. 

c. Hilti, Inc. 

d. ITW Ramset/Red Head; Illinois Tool Works, Inc. 

e. MKT Fastening, LLC. 

2. Indoor Applications:  Zinc-coated or stainless steel. 

3. Outdoor Applications: Stainless steel. 

2.5 EQUIPMENT SUPPORTS 

A. Description: Welded, shop- or field-fabricated equipment support made from structural-carbon-

steel shapes. 

2.6 MATERIALS 

A. Carbon Steel: ASTM A1011/A1011M. 

B. Structural Steel: ASTM A36/A36M carbon-steel plates, shapes, and bars; black and galvanized. 

C. Stainless Steel: ASTM A240/A240M. 

D. Grout: ASTM C1107/C1107M, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink 

and nonmetallic grout; suitable for interior and exterior applications. 

1. Properties: Nonstaining, noncorrosive, and nongaseous. 

2. Design Mix: 5000-psi, 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Strength of Support Assemblies: Where not indicated, select sizes of components, so strength will 

be adequate to carry present and future static loads within specified loading limits. Minimum 

static design load used for strength determination shall be weight of supported components plus 

200 lb. 

http://www.specagent.com/Lookup?uid=123457101432
http://www.specagent.com/Lookup?uid=123457101433
http://www.specagent.com/Lookup?ulid=13287
http://www.specagent.com/Lookup?uid=123457101435
http://www.specagent.com/Lookup?uid=123457101436
http://www.specagent.com/Lookup?uid=123457101437
http://www.specagent.com/Lookup?uid=123457101438
http://www.specagent.com/Lookup?uid=123457101439
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3.2 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports, clamps, and 

attachments as required to properly support piping from building structure. 

B. Thermal Hanger-Shield Installation: Install in pipe hanger or shield for insulated piping. 

C. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 

4 inches thick in concrete, after concrete is placed and completely cured. Use operators that 

are licensed by powder-actuated tool manufacturer. Install fasteners according to powder-

actuated tool manufacturer's operating manual. 

2. Install mechanical-expansion anchors in concrete, after concrete is placed and completely 

cured. Install fasteners according to manufacturer's written instructions. 

D. Pipe Stand Installation: 

1. Pipe Stand Types, except Curb-Mounted Type: Assemble components and mount on 

smooth roof surface. Do not penetrate roof membrane. 

E. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, 

washers, and other accessories. 

F. Equipment Support Installation: Fabricate from welded-structural-steel shapes. 

G. Load Distribution: Install hangers and supports, so that piping live and dead loads and stresses 

from movement will not be transmitted to connected equipment. 

H. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed 

maximum pipe deflections allowed by ASME B31.9 for building services piping. 

3.3 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support 

equipment above floor. 

B. Grouting: Place grout under supports for equipment, and make bearing surface smooth. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.4 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for equipment supports. 

B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be 

shop welded because of shipping size limitations. 
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C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding; 

appearance and quality of welds; and methods used in correcting welding work; and with the 

following: 

1. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. Finish welds at exposed connections, so no roughness shows after finishing and so contours 

of welded surfaces match adjacent contours. 

3.5 ADJUSTING 

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve 

indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches. 

3.6 PAINTING 

A. Touchup: Clean field welds and abraded, shop-painted areas. Paint exposed areas immediately 

after erecting hangers and supports. Use same materials as those used for shop painting. Comply 

with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils. 

B. Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded areas of 

shop paint on miscellaneous metal are specified in Section 09 96 00 "High-Performance 

Coatings” for exterior installations. 

3.7 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and 

equipment. 

B. Comply with MSS SP-58 for pipe-hanger selections and applications that are not specified in 

piping system Sections. 

C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will 

not have field-applied finishes. 

D. Use stainless-steel pipe hangers and stainless-steel attachments for exterior environment 

applications. 
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E. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in 

piping system Sections, install the following types: 

1. Piping in hostile environment applications: 

a. Bare Copper and Ferrous Piping Systems: Stainless steel clevis hanger for 

suspension of non-insulated stationary pipes. Hanger sized on outside pipe diameter. 

b. Bare Plastic Piping Systems: Stainless steel clevis hanger with 18 inch stainless steel 

thermal-hanger shield insert for suspension of non-insulated stationary pipes. 

Hanger sized on outside pipe diameter. 

c. Insulated Piping Systems: Stainless steel clevis hanger with stainless steel thermal-

hanger shield insert for suspension of insulated stationary pipes. Hanger sized on 

outside insulation diameter. 

F. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system 

Sections, install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to 

NPS 24. 

G. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system 

Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads. 

2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations. 

H. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments 

where required in concrete construction. 

END OF SECTION 22 05 29 
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SECTION 22 13 13 - FACILITY SANITARY SEWERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Pipe and fittings. 

2. Nonpressure and pressure couplings. 

3. Cleanouts. 

4. Manholes, frames and covers. 

1.3 SUBMITTALS 

A. Product Data:  For the following: 

1. Pipe and fittings 

2. Cleanouts. 

3. Frames and covers. 

4. Underground warning tape 

B. Shop Drawings:  For manholes.  Include plans, elevations, sections, details, and frames and 

covers. 

C. Coordination Drawings:  Show pipe sizes, locations, and elevations.  Show other piping in same 

trench and clearances from sewer system piping.  Indicate interface and spatial relationship 

between manholes, piping, and proximate structures. 

D. Product Certificates:  For each type of cast-iron soil pipe and fitting, from manufacturer. 

E. Field quality-control reports. 

1.4 QUALITY ASSURANCE 

A. Regulatory Requirements: 

1. Provide installation, testing and materials in accordance with all applicable federal, state 

and local building, health, plumbing and electrical codes, laws, ordinances, and 

regulations.  

22 13 13 
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2. Obtain and pay for necessary inspections, certificates, and permits from applicable 

agencies.  Perform required tests in accordance with regulations of agency having 

jurisdiction.  Submit certificates of approval.   

B. In event of a conflict between the codes identified above and Contract Documents, comply with 

more stringent requirement. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Packing and Shipping: Ship materials in manufacturer’s containers, fully identified with 

manufacturer’s name, trade name, type, class, style, model, grade, size, and color.  

B. Storage and Protection: 

1. Store materials, equipment, fixtures, pipe, fittings and attachments, under cover, off 

ground in original containers as applicable, and protect from physical and weather 

damage while in storage and during construction. 

2. Replace or repair damaged, rusted, corroded or otherwise unusable materials physically 

damaged or weather damaged equipment as determined by Architect, at no change in 

Contract Sum. 

1.6 PROJECT CONDITIONS 

A. Interruption of Existing Sanitary Sewerage Service:  Do not interrupt service to facilities 

occupied by Owner or others unless permitted under the following conditions and then only 

after arranging to provide temporary service according to requirements indicated: 

1. Notify Owner no less than 1 week in advance of proposed interruption of service. 

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

3. Coordinate laying pipe, bedding, backfill etc. with other prime Contracts. 

PART 2 - PRODUCTS 

2.1 HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  ASTM A 74, Service and Extra-Heavy classes, with compression one-piece 

molded dual-O-ring, annular type gasket specially designed to use with hub and plain end soil 

pipe. 

B. Gaskets:  ASTM C 564, rubber. 
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2.2 PVC PIPE AND FITTINGS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

 

1. Charlotte Pipe and Foundry. 

2. J-M Manufacturing Co. 

3. North American Pipe Corporation. 

B. PVC Gravity Sewer Piping: 

1. Polyvinyl Chloride Gravity Sewer Pipe:  SDR 26, ASTM D3034 with elastomeric seal 

push-on joint. 

2. Polyvinyl Chloride Gravity Sewer Pipe Fittings:  Polyvinyl Chloride fittings with SDR, 

wall thickness, matching piping, bell and spigot joints with locked in rubber sealing ring 

complying with ASTM D3212.  

C. PVC Pressure Piping: 

1. Unplasticized polyvinyl chloride pressure sewer pipe complying with ASTM D2241, 

with integral bell and spigot joints, SDR 21, 200 psi; green color. 

a. Include factory-installed rubber expansion/contraction ring on spigot to provide 

integral bell gasketed joint forming watertight seal in accordance with ASTM 

D3139 and ASTM F477. 

2. Provide cast-iron mechanical joint compatible fittings with 200 psi pressure rating. 

2.3 NONPRESSURE-TYPE TRANSITION COUPLINGS 

A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for 

joining underground nonpressure piping.  Include ends of same sizes as piping to be joined and 

corrosion-resistant-metal tension band and tightening mechanism on each end. 

B. Sleeve Materials: 

1. For Cast-Iron Soil Pipes:  ASTM C 564, rubber. 

2. For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC. 

3. For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible with pipe 

materials being joined. 
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2.4 CLEANOUTS 

A. Cast-Iron Cleanouts: 

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. Josam Company. 

b. Smith, Jay R. Mfg. Co. 

c. Zurn Specification Drainage Operation; Zurn Plumbing Products Group. 

2. Description: ASME A112.36.2M, round, gray-iron housing with clamping device and 

round, secured, scoriated, gray-iron cover.  Include gray-iron ferrule with inside calk or 

spigot connection and countersunk, tapered-thread, brass closure plug. 

3. Top-Loading Classification:  Heavy Duty. 

4. Sewer Pipe Fitting and Riser to Cleanout:  ASTM A 74, Service class, cast-iron soil pipe 

and fittings. 

B. PVC Cleanouts: 

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. IPS Corporation. 

b. Sioux Chief Manufacturing Company, Inc. 

c. Zurn Light Commercial Products Operation; Zurn Plumbing Products Group. 

2. Description:  PVC body with PVC threaded plug.  Include PVC sewer pipe fitting and 

riser to cleanout of same material as sewer piping. 

2.5 MANHOLES 

A. Standard Precast Concrete Manholes: 

1. Description: ASTM C 478, precast, reinforced concrete, of depth indicated, with 

provision for sealant joints. 

2. Exterior:  Asphalt coated    

3. Interior:  Asphalt coated 

4. Diameter:  48 inches minimum unless otherwise indicated on plans. 

5. Ballast:  Increase thickness of precast concrete sections or add concrete to base section, 

as required to prevent flotation. 
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6. Base Section:  6-inch minimum thickness for floor slab and 4-inch minimum thickness 

for walls and base riser section; with separate base slab or base section with integral 

floor. 

7. Riser Sections:  4-inch minimum thickness, of length to provide depth indicated. 

8. Top Section:  Eccentric-cone type unless concentric-cone or flat-slab-top type is 

indicated; with top of cone of size that matches grade rings. 

9. Joint Sealant:  ASTM C 990, bitumen or butyl rubber. 

10. Resilient Pipe Connectors:  ASTM C 923, cast or fitted into manhole walls, for each pipe 

connection. 

11. Steps:  Individual steel reinforced copolymer polypropylene steps conforming to latest 

version of ASTM C478. Step shall be wide enough to allow worker to place both feet on 

one step and designed to prevent lateral slippage off step.  Cast or anchor steps into 

sidewalls at 12- to 16-inchintervals.  Omit steps if total depth from floor of manhole to 

finished grade is less than 60 inches. 

12. Grade Rings:  Reinforced-concrete rings, 6- to 9-inch total thickness, with diameter 

matching manhole frame and cover, and with height as required to adjust manhole frame 

and cover to indicated elevation and slope. 

B. Manhole Frames and Covers: 

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. Campbell Foundry 

b. Neenah Foundry Co. 

c. Syracuse Castings 

2. Description: Castings of uniform quality, free from blow holes, porosity, hard spots, 

shrinkage defects, cracks, or other injurious defects.  Manufactured true to pattern and 

free from surface imperfections.  Provide machined horizontal bearing surfaces on heavy 

duty round frames and covers and fabricate round frames and covers in pavement of non-

rocking design or with machined bearing surfaces.  Grind finish other units to proper fit.    

3. Include indented top design with lettering cast into cover, using wording equivalent to 

"SANITARY SEWER." 

 

4. Material:  ASTM A 48/A 48M, Class 35 gray iron unless otherwise indicated. 

2.6 CONCRETE 

A. General:  Cast-in-place concrete complying with ACI 318, ACI 350/350R, and the following: 

1. Cement:  ASTM C 150, Type II. 
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2. Fine Aggregate:  ASTM C 33, sand. 

3. Coarse Aggregate:  ASTM C 33, crushed gravel. 

4. Water:  Potable. 

B. Portland Cement Design Mix:  4000 psi minimum, with 0.45 maximum water/cementitious 

materials ratio. 

1. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain. 

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

C. Manhole Channels and Benches:  Factory or field formed from concrete.  Portland cement 

design mix, 4000 psi minimum, with 0.45 maximum water/cementitious materials ratio.  

Include channels and benches in manholes. 

1. Channels:  Concrete invert, formed to same width as connected piping, with height of 

vertical sides to three-fourths of pipe diameter.  Form curved channels with smooth, 

uniform radius and slope. 

a. Invert Slope:  0.1ft across manhole, unless otherwise indicated. 

2. Benches:  Concrete, sloped to drain into channel. 

a. Slope:  4 percent minimum, unless otherwise indicated. 

D. Ballast and Pipe Supports:  Portland cement design mix, 3000 psi minimum, with 0.58 

maximum water/cementitious materials ratio. 

1. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain. 

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

2.7 IDENTIFICATION 

A. Underground Warning Tape 

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. Presco, Inc.; Sherman, Texas 

a. EMED Co., Buffalo, New York. 

b. Seton Identification Products, A Tricor Direct Company. 

2. Material:  6-inch wide, color-coded, heavy gauge 5-mil tape with aluminum backing.  

3. Text: “CAUTION BURIED SANITARY LINE BURIED BELOW.” All tapes printed 

with black ink on APWA (American Public Works Association) approved colors to meet 

or exceed industry standards. 

4. Location:  Provide warning tape 18 inches feet below finished grade in buried piping 

trenches and at foundation wall. 
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PART 3 - EXECUTION 

3.1 EARTHWORK 

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

3.2 VERIFICATION OF CONDITIONS 

A. Before proceeding with sanitary sewer installation, examine conditions existing at site in 

coordination with Installer and notify affected Contractors and Architect of any construction or 

any other conditions prevailing which prevent, inhibit, or otherwise interfere with sanitary 

sewer installation. 

B. Verify invert elevation and pipe sizes of existing buried piping where new connections are 

indicated and verify depths of existing utilities crossing, or in the area of, sanitary sewer 

installation. Do not install buried sanitary sewers until these site conditions have been verified 

and indicated on Shop Drawings. Report to Architect any discrepancies.  

C. Verify invert elevation at connection point of piping systems installed by other Contractors 

prior to installing sanitary sewers.  Do not install buried sanitary sewers until building sewer 

invert elevations by other Contractors have been verified and indicated on Shop Drawings. 

Report to Architect any discrepancies. 

D. Prior to installation, identify any discrepancies between specifications and field conditions or 

changes required due to specific equipment selection. Corrective work required by 

discrepancies after installation at responsible Contractor's expense. 

E. Beginning installation constitutes Contractor’s acceptance of areas and conditions. 

3.3 PIPING INSTALLATION 

A. General Locations and Arrangements:  Drawing plans and details indicate general location and 

arrangement of underground sanitary sewer piping.  Location and arrangement of piping layout 

take into account design considerations.  Install piping as indicated, to extent practical.  Where 

specific installation is not indicated, follow piping manufacturer's written instructions. 

B. Install piping beginning at low point, true to grades and alignment indicated with unbroken 

continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, 

and couplings according to manufacturer's written instructions for using lubricants, cements, 

and other installation requirements. 

1. Check alignment and grade along center of pipe every 20 feet. 

2. Pipeline Invert Elevation Tolerances: Finish all surfaces and inverts to +/- 0.05 foot from 

elevations shown on Drawings. 

3. Pipe Handling:  Provide proper implements, tools, and facilities for safe and convenient 

pipe handling.  Carefully lower pipe and fittings into trench piece-by-piece to prevent 

damage to pipe. Do not drop or dump pipe into trench under any circumstances. 
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4. Shape bottom of trench to conform as nearly as possible to outside of pipe, taking 

particular care to recess trench bottom to relieve bell of all load. 

C. Install manholes for changes in direction unless fittings are indicated.  Use fittings for branch 

connections unless direct tap into existing sewer is indicated. 

D. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes 

and fittings are connected.  Reducing size of piping in direction of flow is prohibited. 

E. Install gravity-flow, nonpressure, drainage piping according to the following: 

1. Install piping pitched down in direction of flow, at minimum slope of 1 percent unless 

otherwise indicated on plans. 

2. Install piping with 48-inch minimum cover unless otherwise indicated. 

3. Install hub-and-spigot, cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and 

Fittings Handbook." 

4. Install PVC gravity sewer piping according to ASTM D 2321 and ASTM F 1668. 

F. Install force-main, pressure piping according to the following: 

1. Install piping with restrained joints at tee fittings and at horizontal and vertical changes in 

direction.  Use corrosion-resistant rods, pipe or fitting manufacturer's proprietary restraint 

system, or cast-in-place-concrete supports or anchors. 

2. Install piping with 48-inch minimum cover unless otherwise indicated. 

3. Install PVC pressure piping according to AWWA M23 or to ASTM D 2774 and 

ASTM F 1668. 

G. Clear interior of piping and manholes of dirt and superfluous material as work progresses.  

Maintain swab or drag in piping, and pull past each joint as it is completed.  Place plug in end of 

incomplete piping at end of day and when work stops. 

3.4 PIPE JOINT CONSTRUCTION 

A. Join gravity-flow, nonpressure, drainage piping according to the following: 

1. Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast 

Iron Soil Pipe and Fittings Handbook" for compression joints. 

2. Join PVC gravity sewer piping according to ASTM D 2321 and ASTM D 3034 for 

elastomeric-seal joints or ASTM D 3034 for elastomeric-gasket joints. 

3. Join dissimilar pipe materials with nonpressure-type, flexible or rigid couplings. 

B. Join force-main, pressure piping according to the following: 

 

1. Join PVC pressure piping according to AWWA M23 for gasketed joints. 

2. Join dissimilar pipe materials with pressure-type couplings. 

3. Use pressure pipe couplings for force-main joints. 
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3.5 MANHOLE INSTALLATION 

A. General:  Install manholes complete with appurtenances and accessories indicated. 

B. Install precast concrete manhole sections with sealants according to ASTM C 891. 

C. Form continuous concrete channels and benches between inlets and outlet. 

D. Set concrete drainage units as shown on drawings, maintaining inverts indicated within 

tolerance of +/-0.05 foot. 

E. Set tops of frames and covers flush with finished surface of manholes that occur in pavements.  

Set tops 0.10 foot above finished surface elsewhere unless otherwise indicated. 

3.6 CONCRETE PLACEMENT 

A. Place cast-in-place concrete according to ACI 318. 

3.7 CLEANOUT INSTALLATION 

A. Cleanouts:  Provide cleanouts on sanitary lines as shown on Drawings and as specified in this 

Section, and provide additional cleanouts as required by local code. 

 

1. Locate cleanouts not more than 50 feet of developed length apart on 4 inch diameter. 

lines and smaller and located not more than 100 feet of developed length apart on 5 inch 

diameter. lines through 15 inch diameter. lines. 

a. Use Heavy-Duty, top-loading classification cleanouts in all areas. 

b. Provide cleanouts at ends of horizontal branches and mains, at changes in direction 

greater than 45 degrees, and where necessary to remove obstructions. 

c. Provide cleanouts and related covers in following sizes: 

1) 4 inch pipes and smaller: Full size. 

2) 6 inch pipes: Not less than 4 inch. 

3) 8 inch and 10 inch pipes: Not less than 6 inch. 

d. Thoroughly coat threads on removable parts with graphite. 

2. Set cleanout frames and covers in earth in cast-in-place-concrete block, 18 by 18 by 6 

inches deep.  Set with tops 0.10 foot above surrounding grade. 

3. Set cleanout frames and covers in concrete pavement and roads with tops flush with 

pavement surface. 

3.8 CONNECTIONS 

A. Make connections to existing piping and underground manholes. 

1. Make branch connections from side into existing piping.  Remove section of existing 

pipe, install wye fitting into existing piping, and encase entire wye with not less than 6 

inches crushed stone structure bedding. 
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2. Make branch connections from side into underground manholes by one of the following 

methods: 

a. Cut opening into existing unit large enough to allow 3 inches of concrete to be 

packed around entering connection.  Cut end of connection pipe passing through 

pipe or structure wall to conform to shape of and be flush with inside wall unless 

otherwise indicated.  On outside of pipe or manhole wall, encase entering 

connection in a minimum 6 inches of crushed stone structure bedding for 

minimum length of 12 inches to provide additional support of collar from 

connection to undisturbed ground. 

1) Use epoxy-bonding compound as interface between new and existing 

concrete and piping materials. 

b. Use commercially manufactured resilient pipe connectors meeting the 

requirements ASTM C 923, fitted into existing manhole walls, for each pipe 

connection. 

1) Install connectors in accordance with manufacturer’s recommendations. 

3. Protect existing piping and manholes to prevent concrete or debris from entering while 

making tap connections.  Remove debris or other extraneous material that may 

accumulate. 

3.9 CLOSING ABANDONED SANITARY SEWER SYSTEMS 

A. Abandoned Piping:  Close open ends of abandoned underground piping indicated to remain in 

place.  Include closures strong enough to withstand hydrostatic and earth pressures that may 

result after ends of abandoned piping have been closed.  

1. Close open ends of piping with threaded metal caps, plastic plugs, or other acceptable 

methods suitable for size and type of material being closed.  Do not use wood plugs. 

B. Abandoned Manholes:  Excavate around manhole as required and use either procedure below: 

1. Remove manhole and close open ends of remaining piping. 

2. Remove top of manhole down to at least 36 inches below final grade.  Fill to within 12 

inches of top with stone, rubble, gravel, or compacted dirt.  Fill to top with concrete. 

C. Backfill to grade according to Division 31 Section "Earth Moving." 

3.10 IDENTIFICATION 

A. Arrange for installation of green warning tapes directly over piping and at outside edges of 

underground manholes. 

1. Use warning tape or detectable warning tape over ferrous piping. 

2. Use detectable warning tape over nonferrous piping and over edges of underground 

manholes. 
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3.11 FIELD QUALITY CONTROL 

A. Inspect interior of piping to determine whether line displacement or other damage has occurred.  

Inspect after approximately 24 inches of backfill is in place, and again at completion of Project. 

1. Submit separate written report for each system inspection in approved format including 

the following information: 

 

a. Testing information to include date of testing, starting pressure, pressure after test 

and length of test, pressure loss after test and witnesses present.  Record testing 

information for any repeated tests. 

 

2. Defects requiring correction include the following: 

a. Alignment:  Less than full diameter of inside of pipe is visible between structures. 

b. Deflection:  Flexible piping with deflection that prevents passage of ball or 

cylinder of size not less than 92.5 percent of piping diameter. 

c. Damage:  Crushed, broken, cracked, or otherwise damaged piping. 

d. Infiltration:  Water leakage into piping. 

e. Exfiltration:  Water leakage from or around piping. 

3. Replace defective piping using new materials, and repeat inspections until defects are 

within allowances specified. 

 

4. Reinspect and repeat procedure until results are satisfactory. 

B. Test new piping systems, and parts of existing systems that have been altered, extended, or 

repaired, for leaks and defects. Test in presence of the Architect or Architect’s designated 

representative and jurisdictional authority. 

1. Do not enclose, cover, or put into service before inspection and approval. 

2. Test completed piping systems according to requirements of authorities having 

jurisdiction. 

3. Schedule tests and inspections by authorities having jurisdiction with at least 48 hours 

advance notice. 

4. Submit separate report for each test. 

5. Pipe and Fittings: Leakage testing shall be either of the following: 

a. Hydrostatic Tests:  Test sanitary sewerage according to requirements of authorities 

having jurisdiction and the following: 

 

1) Fill sewer piping with water.  Test with pressure of at least 10-foot head of 

water, and maintain such pressure without leakage for at least 15 minutes. 

2) Close openings in system and fill with water. 

3) Purge air and refill with water. 

4) Disconnect water supply. 
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5) Test and inspect joints for leaks. 

6) Maximum Leakage Rate: 200 gallons/inch/diameter/mile/day  

b. Air Tests:  Test sanitary sewerage according to requirements of authorities having 

jurisdiction and the following: 

1) Test plastic gravity sewer piping according to ASTM F 1417. 

2) Procedure: 

a) Plug all openings in the test section. 

b) Add air until the internal pressure of the line is raised to 

approximately 4.0 psi. After this pressure is reached, allow the 

pressure to stabilize due to temperature variances (will take 

approximately 2 to 5 minutes).  

c) Add/remove air until internal pressure is 3.5 psi. 

d) Start test. If a 1 psi drop does not occur the line has passed. If the 

pressure drop is greater than 1 psi the section has failed.  

e) Below is the minimum Air Test time: 
  

Pipe Size, inches Time, min/ 100 

feet 

(sec/100 feet) 

4 0.3    (18) 

6 0.7    (42) 

8 1.2    (72) 

12 1.8    (108) 

18 2.4    (144) 

6. Force Main:  Perform hydrostatic test after thrust blocks, supports, and anchors have 

hardened.  Test at pressure not less than 1-1/2 times the maximum system operating 

pressure, but not less than 150 psig. 

a. Ductile-Iron Piping:  Test according to AWWA C600, "Hydraulic Testing" 

Section. 

b. PVC Piping:  Test according to AWWA M23, "Testing and Maintenance" Chapter. 

7. Manholes:  Leakage testing shall be either of the following: 

a. Exfiltration Test: Plug manhole inlet and outlet pipe with test plug to prevent 

leakage.   Fill manholes to height immediately below steel frame and allow water 

to stand for 1 hour for stabilization and soaking of water into concrete.  Continue 

test for minimum 3 hours.  Measure from top of water to top of frame at start and 

finish of test. 
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1) Allowable leakage within 4 foot inside diameter manhole: 

 

   Manhole Depth (FEET)  Allowable Leakage (FEET) 

     12 ft      0.10 

    12ft – 16 ft      0.15 

    16ft – 20 ft      0.20  

     20 ft      0.25 

b. Vacuum Test: Conform to the test procedures described in ASTM C1244. Where 

possible, manholes shall be tested prior to backfilling. Repair and retest manholes 

which fail testing.  

1) The vacuum test shall be completed by plugging all sewer lines into the 

manhole and drawing a vacuum of ten inches of mercury. The test shall start 

upon reaching the above vacuum. Test duration shall be in accordance with 

the following table: 

 

VACUUM TEST TABLE 

 

Manhole Diameter   Test Duration 

  48 inches      60 seconds 

  60 inches      75 seconds 

  72 inches       90 seconds 

 

2) At the end of the test period, record the vacuum drop. If the drop is greater 

than one inch of mercury, the manhole is not acceptable and must be 

repaired. If the vacuum drop in less than one inch of mercury, the manhole 

is acceptable. 

C. Provide additional tests as required and specified by the local sewer authority. 

D. Leaks and loss in test pressure constitute defects that must be repaired. 

E. Replace leaking piping using new materials, and repeat testing until leakage is within 

allowances specified. 

3.12 CLEANING 

A. Pipe Cleaning:  Clean interior of pipe as installation progresses. Maintain swab or drag in line 

and pull past each joint as it is completed.  Place plugs in ends of uncompleted pipe line at end 

of day or whenever installation stops. 

B. Leave all components of sanitary sewer system completely free from silt, debris, or obstruction. 

END OF SECTION 22 13 13 



Tetra Tech FACILITY PACKAGED SEWAGE PUMPING STATIONS 

Architects & Engineers Project No. 374886-23001.1 22 13 43 / Page 1 

SECTION 22 13 43 - FACILITY PACKAGED SEWAGE PUMPING STATIONS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes wet-well, packaged pumping stations with submersible sewage pumps. 

1.3 PERFORMANCE REQUIREMENTS 

A. Pressure Rating of Sewage Pumps and Discharge Piping Components:  At least equal to sewage 

pump discharge pressure, but not less than 125 psig. 

B. Pressure Rating of Other Piping Components:  At least equal to system operating pressure. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 

concurrently. 

1.5 ACTION SUBMITTALS 

A. Product Data:  Include rated capacities, operating characteristics, furnished specialties, and 

accessories. 

B. Shop Drawings:  Show fabrication and installation details for each packaged sewage pumping 

station.  Detail equipment assemblies and indicate dimensions; shipping, installed, and 

operating weights; loads; required clearances; method of field assembly; components; electrical 

characteristics; and location and size of each field connection. 

1. Wiring Diagrams:  Power, signal, and control wiring. 

1.6 INFORMATIONAL SUBMITTALS 

A. Product Certificates:  For each type of sewage pump, signed by product manufacturer. 

B. Source quality-control test reports. 

C. Field quality-control test reports. 

D. Warranty:  Special warranty specified in this Section. 

22 13 43 
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1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For equipment to include in emergency, operation, and 

maintenance manuals. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved 

for installation of units required for this Project. 

B. Testing Agency Qualifications:  An independent agency, with the experience and capability to 

conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as 

defined by OSHA in 29 CFR 1910.7. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use. 

D. Comply with Hydraulic Institute (HI) 1.1-1.2, "Centrifugal Pumps for Nomenclature and 

Definitions"; HI 1.3, "Centrifugal Pumps for Design and Application"; and HI 1.4, "Centrifugal 

Pumps for Installation, Operation and Maintenance," for sewage pumps. 

E. Comply with UL 778, "Motor-Operated Water Pumps," for sewage pumps. 

1.9 PROJECT CONDITIONS 

A. Interruption of Existing Sanitary Sewer Service:  Do not interrupt sanitary sewer service to 

facilities occupied by Owner or others unless permitted under the following conditions and then 

only after arranging to provide temporary sanitary sewer service according to requirements 

indicated: 

1. Notify Construction Manager no fewer than 72 hours in advance of proposed interruption 

of sanitary sewer service. 

2. Do not proceed with interruption of sanitary sewer service without Construction 

Manager's written permission. 

1.10 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 

replace components of packaged sewage pumping stations that fail in materials or workmanship 

within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including shell. 

b. Faulty operation of sewage pumps, controls, or accessories. 

c. Deterioration of metals, metal finishes, and other materials beyond normal use. 
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PART 2 - PRODUCTS 

2.1 EFFLUENT PUMPS 

A. Description: Single-stage, centrifugal, end-suction, submersible, direct-connected effluent pump  

1. Available Manufacturers: 

a. Bell & Gossett Domestic Pump; ITT Industries. 

b. Flygt; ITT Industries. 

c. Grundfos Pumps Corporation U.S.A. 

d. Hydromatic Pumps; Pentair Pump Group (The). 

e. Liberty Pumps. 

f. Myers, F. E.; Pentair Pump Group (The). 

2. Pumps:  Duplex arrangement. 

a. Impeller:  ASTM A 48/A 48M, Class No. 25 A or higher cast iron; statically and 

dynamically balanced, closed or semiopen design, overhung, single suction, and 

keyed and secured to shaft. 

b. Pump and Motor Shaft:  Stainless steel, with factory-sealed, grease-lubricated ball 

bearings and mechanical seals. 

c. All fasteners exposed to the pumped liquid shall be 300 series stainless steel. 

d. Paint: All cast iron parts shall be painted before assembly with a water reducible 

alkyd air dried enamel. The paint shall be applied in one coat with a minimum 

thickness of 3 to 4 mils. 

3. General requirements for motors: 

a. Moisture-Sensing Probe:  Internal moisture sensor, moisture alarm, and waterproof 

cable of length required, with cable-sealing assembly for connection at pump. 

b. Motor Housing Fluid:  Air or oil. 

c. Motor Sizes:  Minimum size as indicated.  If not indicated, large enough so driven 

load will not require motor to operate in service factor range above 1.0. 

d. Controllers, Electrical Devices, and Wiring:  Electrical devices and connections are 

specified in Division 26 Sections. 

B. Pump Mounting/Removal System: shall be cast iron fast-out fixtures to allow the pump to be 

installed or removed without requiring personnel to enter the wet well.  

1. The fixtures shall consist of a discharge elbow permanently mounted to the floor of the 

wet well, a sliding guide bracket which shall be an integral part of the pump unit, two 

stainless steel slide rails which will guide the pump into position, and stainless steel 

lifting cable. 
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2. Controls:  NEMA 250, Type 4X wall-mounting enclosure with three mechanical- or 

mercury-float or micropressure switches in NEMA 250, Type 6 enclosures; mounting 

rod; and electric cables.  Include automatic alternator to alternate operation of pump units 

on successive cycles and to operate both units if one pump cannot handle load. 

C. Capacity and Characteristics: 

1. Each Pump: 

a. Capacity:  As indicated on schedules on the plans. 

b. Total Dynamic Head:  As indicated on schedules on the plans. 

c. Speed:  3450 rpm. 

d. Discharge Pipe Size:  As indicated on detail on the plans. 

e. Motor Horsepower:  As indicated on schedules on the plans. 

f. Electrical Characteristics: 

1) Volts:  As indicated on schedules on the plans. 

2) Phases:  As indicated on schedules on the plans. 

3) Hertz:  60 Hz. 

D. Submersible Pressure Transducers:  Provide materials compatible with domestic wastewater, at 

temperatures from 32 to 100 degrees Fahrenheit, with a pressure range from 0 to 15 psi.  

Provide with a submersible cable of sufficient length to reach the junction boxes shown on the 

drawings and suitable for suspending transducers in the stilling wells as indicated. Furnish 

sufficient length of control cable to reach from structure junction box back to control building 

control panel.  

1. Provide anti-clog attachment compatible with the submersible pressure transducer. Anti-

clog attachment, pressure transducer and control cable shall be manufactured by same 

source.     

E. Pump Control Panel: Factory fabricated, self-contained for duplex pump operation including 

low level alarm, individual lead and lag stop, start lead pump, start lag pump, and high level 

alarm.  To include short circuit and overload protection for pumps, alternator to alternate pump 

duty between pumps on successive cycles or switch operation of pumps on pump failure. 

Include lights to indicate status of each pump.  All pilot lights to be 22mm, oil tight design, 120 

VAC voltage with LED lamp. 

1. All panel wiring to be run in plastic wire duct and individually numbered at both ends by 

Brady type labels.  

2. All field terminations shall be made on compression type terminal blocks labeled 

according to wire number, separate terminal strips shall be provided for AC and DC 

signals. A minimum of 20% spare terminals shall be provided. 
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3. Wiring to door mounted components shall be neatly bundled wiring harnesses protected 

by plastic spiral wire wrap when crossing door hinge. Wiring harnesses shall have 

adequate stress loops and be fastened at both sides of hinge crossing. 

4. All nameplates shall be engraved on lamacoid material providing black lettering on a 

white background. Lettering shall be no smaller than 1/8 of an inch in height. 

5. Enclosure: Dead front NEMA 4 with full inner door for outdoor mounting, steel gray 

polyester powder finish, padlock provision with captive stainless screws for door closure. 

Front door with continuous piano hinge with removable pin. Aluminum inner door drilled 

and tapped, machine screw mounted components. 

6. Power Handling: Provide main disconnect sized for connecting incoming supply power. 

Do not use motor circuit breaker side lugs as main lugs.  Disconnect shall be interlocked 

with inner door to prevent opening of the door while energized.  

7. Motor Circuit Breaker: For motor short circuit protection. Molded case thermal magnetic 

breakers with a minimum UL/CSA short-circuit interrupting rating of 22 kA RMS at 480 

VAC. 

8. Starter: IEC type full voltage, non-reversing starter with separate adjustable, ambient 

compensating, bi-metallic Class 10 overload relay.  Overload relay shall be provided with 

manual/automatic reset, phase failure sensitivity and test function.  Provide auxiliary dry 

contacts that close when each pump is running.  

9. Overload Relay: Integral to solid state starter. 

10. Magnetic Motor Circuit Protectors: Provide instantaneous clearing of faults to a 

minimum of 40,000 amperes, RMS, symmetrical. Adjustable instantaneous trip setting. 

11. Switch: Hand-Off-Automatic, 22mm NEMA 4 rated (green). 

12. Light: Pump motor run, 22mm NEMA 4 rated. 

13. Light: Solid State Starter Fault, 22mm NEMA 4 rated (red). 

14. Hour Meters:  5 digit (non-resettable). 
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15. Pump Controller: Pump operation shall be through the use of an electronic pump 

controller mounted to the inner subdoor.  The controller shall be of solid-state design and 

operate on 120 VAC power supply.  It shall accept a 4 - 20 mADC analog input signal @ 

250-ohm impedance with the signal displayed on the front of the unit via a 3-1/2 digit, 

.43” high LED digital readout.  The same display shall be used to set the various on and 

off set points and alarm functions.  Turn on and turn off set points shall be set by means 

of a 25-turn potentiometer on the face of the unit.  The lead pump shall be indicated by a 

green LED.  Alarm conditions shall be displayed through LED output status lights on the 

controller front.  Should a loss of signal occur between the controller and the transducer, 

the low alarm LED will flash.  Independent on and off levels shall be possible for each 

pump and alarm condition.  An automatic alternator switch shall be located on the face to 

provide automatic alternation or manual override of the pumps.  A field adjustable time 

delay (.2 - 60 seconds) shall be provided for control and alarm functions to inhibit outputs 

when initially powered.  The controller shall have a repeatability and accuracy of 0.2% of 

span and + 1 of significant digit.  The controller shall carry a manufacturer’s warranty for 

a period of three years. 

16. Control voltage: 120 volts obtained from one line and neutral wire. 

17. Control circuit protection: 15 ampere circuit breaker. 

18. Lighting circuit breaker: 20 ampere, 1  pole for remote site light. 

19. Anti-Condensation Heater: Provide 200 watt rated electrical heater with integral fan and 

thermostat to protect against condensation and corrosion.  Provide separate circuit 

breaker for heater.  Heater shall be Hoffman D-AH2001A or equal. 

20. Receptacle circuit breaker:  20 ampere, 1 pole for receptacle in panel. 

21. Receptacle: NEMA 5-20R GFCI Convenience receptacle (mounted to inner door). 

22. Terminal Strip: Box lugs for wiring. 

23. Wiring: Color coded to NEC requirements; black power wiring, red numbered control 

wiring, white numbered neutral wiring, green ground wiring. 

24. Control Relays: Control relays, 2PDT or 4PDT, 10A rated contacts, 120VAC coil, clear 

dust covers, encapsulated coils.  Relay shall have an indicator light and lockable test 

capability. 

25. Float control relays:  Intrinsically safe – Pepperl + Fuchs KFA5 or equal. 

26. LED Indicators: Indicator lights adjacent to relays to indicate coil is energized. 

27. Alarm lights 

a. Exterior Alarm Beacon:  NEMA 4X red translucent Lexan construction, vandal 

resistant globe, 40 watt lamp with flasher. 

b. Red indicators mounted on exterior of panel as described below. 
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28. Seal Failure 

a. Moisture sensing relays to disable affected pump and activate alarm as described 

below.  

29. Over-temp Sensor:  

a. Relay in control panel activated by contacts in motor, to shut down motor and 

activate alarm as described below.   Relay and alarm to remain activated until 

manually acknowledged and reset.  Provide pushbutton to reset circuit. 

30. Terminal Strip Connectors: Provide for the following: 

a. External alarm light. 

b. Power Monitor. 

c. Pump monitors. 

31. Power Failure: Pump lockout and alarm circuitry for power failure, phase loss, low 

voltage, seal failure, and pump over-temperature. 

32. Connection for Portable Generator:  Nonautomatic (manual) transfer switch with 

receptacle matching generator electrical power requirements. Nonautomatic transfer 

switches are specified in Section 26 36 00 "Transfer Switches" and receptacles are 

specified in Section 26 27 26 "Wiring Devices." 

33. Alarm Indications and Outputs. 

a. High Level alarm:  Red indicating light on the panel face, output to common pump 

station alarm, and separate output to telephone autodialer.  Manual acknowledge.  

b. Low Level alarm:  Red indicating light on panel face, output to common pump 

station alarm, and separate output to telephone autodialer.  Manual acknowledge. 

c. Pump over-temperature alarm:  Separate red indicating lights on panel face, output 

to common pump station alarm, and separate output to telephone autodialer. 

Manual Acknowledge. 

d. Pump Seal Failure alarm:  Separate red indicating lights on panel face, output to 

common pump station alarm, and separate output to telephone autodialer. 

2.2 PUMP DISCHARGE PIPING WITHIN SUMP BASIN 

A. Galvanized-Steel Pipe And Fittings 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

a. U.S. Steel. 

b. Wheatland Tube; Zekelman Industries. 

http://www.specagent.com/Lookup?ulid=13026
http://www.specagent.com/Lookup?uid=123457212600
http://www.specagent.com/Lookup?uid=123457212599
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B. Galvanized-Steel Pipe: ASTM A53/A53M, Type E, standard-weight cast iron. Include square-

cut-grooved or threaded ends matching joining method. 

C. Galvanized-Cast-Iron Drainage Fittings: ASME B16.12, threaded. 

D. Steel Pipe Pressure Fittings: 

1. Galvanized-Steel Pipe Nipples: ASTM A733, made of ASTM A53/A53M or 

ASTM A106/A106M, Schedule 40, seamless steel pipe. Include ends matching joining 

method. 

2. Malleable-Iron Unions: ASME B16.39, Class 150, hexagonal-stock body with ball-and-

socket, metal-to-metal, bronze seating surface; and female threaded ends. 

3. Galvanized-Gray-Iron, Threaded Fittings: ASME B16.4, Class 125, standard pattern. 

E. Cast-Iron Flanges: ASME B16.1, Class 125. 

1. Flange Gasket Materials: ASME B16.21, full-face, flat, nonmetallic, asbestos-free, 1/8-

inch maximum thickness unless thickness or specific material is indicated. 

2. Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated. 

2.3 DISCHARGE VALVES  

A. Eccentric Plug Valves: shall be of the tight closing, resilient faced non-lubricating variety and 

shall be of eccentric design such that the valve's pressure member (plug) rises off the body seat 

contact area immediately upon shaft readaptation during the opening movement. The valve 

closing member should rotate approximately 90 degrees from the full-open to full-closed 

position and vice-versa.  

1. The valve body shall be constructed of cast iron conforming to ASTM A 126, Class B. 

Body ends shall be Mechanical Joint to meet the requirements of AWWA C111/ANSI 

A21.11. 

2. Manual valves shall have lever or worm gear type actuators with handwheels attached. 

Lever actuators shall be furnished on valves 8" and smaller where the maximum 

unseating pressure is 25 psig or less. Worm gear type actuators shall be furnished on all 

4" or larger valves where the maximum unseating pressure is 25 psig or more. 

3. 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. Clow Valve Company 

b. Val-Matic 

c. Flowserve Corporation 

B. Check Valves: shall be of swing type and shall meet the material and design requirements of 

AWWA specification C508. The valve shall be iron body, bronze mounted, 2" - 12" for non-

shock working pressure 175 psi. Ends shall be 125# ANSI flanged. 
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1. Check valves shall have stainless steel hinge pin. Hinge pin shall operate in bronze 

support bearings. 

2. 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. Clow Valve Company 

b. Val-Matic 

c. Flomatic Corporation 

C. Balancing Valves: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide Hayward 

“DAB Series” or a comparable product by one of the following: 

a. Apollo Valves; a part of Aalberts Integrated Piping Systems. 

b. Hammond Valve. 

c. Milwaukee Valve Company. 

d. Watts; a Watts Water Technologies Company. 

2. Description: 

a. Standard:  Weir type ASM D1784 diaphragm valve. 

b. Pressure Rating: 150 PSI at 70 degrees F. 

c. Size: As indicated on plan 

d. Body: PVC cell Class 12454. 

e. Diaphragm: EPDM. 

f. End Connections: Flanged or threaded. 

g. Handle: Multi turn handwheel for precision throttling and clear polycarbonate 

position indicator and an adjustable travel stop. 

2.4 DOSING/LIFT STATION TANKS 

A. Dosing/Lift Station Tanks:  Comply with ASTM C 913 for precast, reinforced-concrete tank 

and cover; designed for structural loading according to ASTM C 890. 

1. Design:  For effluent pump installation and A-16 (HS20-44) traffic loading according to 

ASTM C 890. 

2. Coating:  Interior and Exteriorto be painted with one coat (16mil minimum) of a 

bitumastic coal tar epoxy.  

3. Resilient Connectors:  ASTM C 923, of size required for piping, fitted into inlet and 

outlet openings. 

B. Capacity and Characteristics: 

1. Type:  Precast concrete dosing tank. 

2. Capacity:  As indicated on schedules on the plans. 

3. Inlet and Outlet Size:  As indicated on schedules on the plans. 

http://www.specagent.com/Lookup?uid=123457213498
http://www.specagent.com/LookUp/?uid=123456808167&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456808168&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821165&mf=04&src=wd
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C. Access Covers 

1. Dosing tank shall be double leaf aluminum access door within aluminum frame.  Door 

leaf shall be 1/4-inch aluminum diamond pattern plate to withstand a live load of 

AASHTO H-20-wheel loading.  

a. Gasket: EPDM gasket mechanically attached to the frame. 

b. Lift Assistance: Compression spring operators enclosed in telescopic tubes. 

Automatic hold-open arm with grip handle release. 

c. Access covers shall be hinged and hasp equipped, including stainless steel guide 

rail bracket and holders for lifting cable. Access cover shall be provided with 

stainless steel hardware. 

2.5 VALVE VAULT 

A. Valve Vault: Comply with ASTM C 913 for precast, reinforced-concrete tank and cover; 

designed for structural loading according to ASTM C 890. 

1. Design:  For effluent pump installation and A-16 (HS20-44) traffic loading according to 

ASTM C 890. 

2. Coating:  Exteriorto be painted with one coat (16mil minimum) of a bitumastic coal tar 

epoxy.  

3. Resilient Connectors:  ASTM C 923, of size required for piping, fitted into inlet and 

outlet openings. 

B. Capacity and Characteristics: 

1. Type:  Precast concrete dosing tank. 

2. Inlet and Outlet Size:  As indicated on schedules on the plans. 

C. Access Covers 

1. Valve Box shall be single leaf aluminum access door within aluminum frame.  Door leaf 

shall be 1/4-inch aluminum diamond pattern plate to withstand a live load of AASHTO 

H-20-wheel loading.  

a. Gasket: EPDM gasket mechanically attached to the frame. 

b. Lift Assistance: Compression spring operators enclosed in telescopic tubes. 

Automatic hold-open arm with grip handle release. 

c. Access covers shall be hinged and hasp equipped, including stainless steel guide 

rail bracket and holders for lifting cable. Access cover shall be provided with 

stainless steel hardware. 
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2.6 MISCELLANEOUS MATERIALS 

A. Structural Steel:  ASTM A 6/A 6M, W or HP shapes, or ASTM A 36/A 36M, plates or beams. 

B. Grout:  ASTM C 1107, Grade B, nonshrink cement grout. 

C. Design Mix:  5000-psi, 28-day compressive strength. 

D. Concrete:  Concrete is specified in Section 03 30 53 "Miscellaneous Cast-in-Place Concrete." 

2.7 SOURCE QUALITY CONTROL 

A. Test and inspect sewage pumps according to HI 1.6, "Centrifugal Pump Tests." Include test 

recordings that substantiate correct performance of pumps at design head, capacity, suction lift, 

speed, and horsepower. 

B. Test accessories and controls through complete cycle.  Include test recordings that substantiate 

correct performance. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with requirements for 

installation tolerances and other conditions affecting performance. 

B. Examine roughing-in of sewerage piping systems to verify actual locations of piping 

connections before packaged sewage pumping station installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 EARTHWORK 

A. Excavation, trenching, and backfilling are specified in Division 31 Section "Earth Moving." 

3.3 INSTALLATION 

A. Install packaged sewage pumping station components where indicated, according to specific 

equipment and piping arrangement indicated. 

3.4 CONNECTIONS 

A. Sanitary sewer piping installation requirements are specified in Division 22 Section "Facility 

Sanitary Sewers." Drawings indicate general arrangement of piping. 

B. Install piping adjacent to machine to allow service and maintenance. 

C. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical 

Systems." 

D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors 

and Cables." 
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3.5 IDENTIFICATION 

A. Install identifying labels permanently attached to equipment. 

B. Install operating instruction signs permanently attached to equipment or on pumping station 

wall near equipment. 

C. Arrange for installing green detectable warning tape over outside edges of underground 

packaged sewage pumping stations. Tape materials and their installation are specified in 

Division 31 Section "Earth Moving." 

3.6 PAINTING 

A. Prepare and paint ferrous piping in wet wells, structural-steel supports, and anchor devices with 

coal-tar epoxy-polyamide paint according to SSPC-Paint 16. 

B. Paint field-welded areas to match factory coating. 

3.7 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform field tests and inspections and 

prepare test reports. 

B. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, 

test, and adjust components, assemblies, and equipment installations, including connections. 

Report results in writing. 

C. Perform tests and inspections and prepare test reports. 

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. 

D. Tests and Inspections: 

1. After installing packaged sewage pumping stations and after electrical circuitry has been 

energized, test for compliance with requirements.  Furnish water required for pump tests. 

2. Leak Test:  After installation, charge systems and test for leaks.  Repair leaks and retest 

until no leaks exist. 

3. Operational Test:  After electrical circuitry has been energized, start units to confirm 

proper motor rotation and unit operation. 

4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 

equipment. 

E. Remove and replace packaged sewage pumping stations that do not pass tests and inspections 

and retest as specified above. 
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3.8 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service. 

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

2. Adjust pump, accessory, and control settings, and safety and alarm devices. 

3.9 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 

adjust, operate, and maintain packaged sewage pumping stations.  Refer to Division 01 Section 

"Demonstration and Training." 

END OF SECTION 22 13 43 
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SECTION 22 13 53 - FACILITY SEPTIC SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Septic tanks. 

2. Effluent filters 

3. Enhanced treatment units 

4. UV Disinfection units 

5. Dosing tanks. 

6. Distribution boxes. 

7. Pipe and fittings. 

8. Absorption systems. 

9. Sand filter beds 

1.3 SUBMITTALS 

A. General: Submit all action submittals and informational submittals required by this Section 

concurrently. 

1.4 ACTION SUBMITTALS 

A. Product Data: Include construction details, material descriptions, dimensions of individual 

components, and profiles. Include manhole openings, covers, and pipe connections. 

1. Septic tanks. 

2. Effluent filters. 

3. Enhanced treatment unit structures. 

4. Microbial inoculator generators. 

5. UV disinfection lamp system 

6. UV disinfection vault structure 

7. Manhole frames and covers. 

8. Air blowers. 

9. Pipe and fittings. 

10. Distribution boxes. 

11. Sand filter beds. 

12. Absorption systems. 

22 13 53 
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B. Shop Drawings: For trench absorption systems and bed absorption systems. 

1. Include manhole openings, covers, pipe connections, and accessories. 

2. Include piping with sizes and invert elevations. 

3. Include underground structures. 

4. Include other utilities. 

C. Coordination Drawings:  Show piping, underground structures, and other utilities.  Indicate size 

and invert elevations of piping and structures. 

1.5 INFORMATIONAL SUBMITTALS 

A. Septic System Installer Certification:  Provide a statement of certification by the Installer that 

the installation meets all applicable State, Federal and Local Regulations. Format for 

certification is to comply with regulatory requirements. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For septic system equipment and accessories to include in 

emergency, operation, and maintenance manuals. 

B. Septic System Project Record Mylars: Prepare "Project Record Mylars" signed and sealed by a 

licensed surveyor as specified in Section 01 78 39 “Project Record Documents” and in 

accordance with regulatory requirements. 

1.7 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

B. Comply with NSF/ANSI 14, "Plastics Piping Systems Components and Related Materials," for 

plastic piping components.  Include marking with "NSF-sewer" for plastic sewer piping. 

C. Provide pipe and fittings produced by a single manufacturer for each type of system. 

D. Regulatory Requirements 

1. Provide installation, testing and materials in accordance with all federal, state and local 

building, health, plumbing and electrical codes, laws, ordinances, and regulations. 

2. Obtain and pay for necessary inspections, certificates, and permits from applicable 

agencies. Perform required tests in accordance with regulation of agency having 

jurisdiction.  Submit certificates of approval.   

E. Product Options:  Drawings indicate size, profiles, and dimensional requirements of septic tank 

system and are based on the specific system indicated.  Refer to Division 01 Section "Product 

Requirements." 
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F. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use. 

1.8 UV DISINFECTION SYSTEM DESIGN CRITERIA 

A. The equipment specified herein shall be low pressure high output UV light disinfection 

equipment designed to reduce the fecal coliform (E-Coli) microorganisms of a domestic, 

wastewater with UV influent characteristics as specified in Paragraph 1.08C so that the final 

effluent shall meet the final effluent discharge conditions as specified in Paragraph 1.05E. The 

UV system shall be hydraulically (not biologically) rated for 50 US gpm peak flow, with < 3” of 

head-loss, and shall provide a minimum dose of 30,000 uWs/cm2 at the peak rate.   

B. The lamp array configuration shall be horizontal, with a uniform array, with all lamps parallel to 

each other and parallel to the flow.  

C. Influent Characteristics to Disinfection: 

1. The UV disinfection system shall be designed to disinfect at the flow rates and with the 

characteristics shown below: 

a. Maximum daily flow: 40,000 gpd 

b. Minimum Flow: 0 

c. Total Suspended Solids (mg/L) <30 

d. BOD (mg/L) <30 

e. UV Transmittance @ 253.7-nm 65% 

f. Wastewater Temperature (°F) 45-80 

g. Fecal Coliform Concentration (MPN/100 mL) 126 colonies /100ml 

D. Bacteriological Inactivation Requirements 

1. Fecal Coliform Testing Criteria:  

a. 30 Day Geometric Mean of Daily Samples: 126 MPN/100 mL 

b. Maximum Daily Samples:     400 MPN/100 mL 

E. System Performance 

1. The end of lamp life UV dose produced by the system shall not be less than 30,000 

uWs/cm2 in an effluent with 65% UV transmittance @ 253.7-nm. Lamp output must be 

at least 90% of initial level after 9,000 hrs of operation and with no fouling on the quartz 

sleeves. 

2. The system design shall be based on the US EPA UV DIS calculations with the following 

criteria: 

a. UV transmission (T10):   65% 

b. UV Lamp End of Life Factor:  90% 

c. Quartz Sleeve Fouling Factor:  90%  

(based on clean sleeves) 
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F. Total head-loss for each chamber shall not exceed 3”.  

1.9 PROJECT CONDITIONS 

A. Interruption of Existing Septic Systems:  Refer to “Existing Utility Interruptions” paragraph of 

Section 01 12 00 “Multiple Contract Summary” for requirements associated with interrupting 

the existing septic system service to facilities occupied by the Owner. 

1.10 SPARE PARTS 

A. For each schools UV disinfection system, provide 2 UV lamps, 2 quartz sleeves and 2 quartz 

seals (total of 6 lamps, 6 sleeves and 6 seals for project).  Additionally, provide 1 complete 

spare module for use at any of the two installations (total of 1 spare module for project). 

PART 2 - PRODUCTS 

2.1 CONCRETE SEPTIC TANKS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Fort Miller Co., Inc. 

2. Kistner Concrete. 

3. Lakeland Concrete Products, Inc. 

B. Description: ASTM C 1227, precast, reinforced-concrete tank and covers; single chamber with 

internal baffle. The inlet compartment shall have 50-75 percent of the total capacity. 

C. Design: For A-16 (HS20-44) traffic loading according to ASTM C 890. 

D. Manholes:  24-inch-minimum diameter opening with reinforced-concrete risers to grade and 

access lid with steel lift rings. Include manhole in center of each septic tank compartment top. 

E. Joint Sealant:  ASTM C 990, bitumen or butyl rubber. 

F. Filter Access: Reinforced-concrete access hole, large enough to remove filter, over filter 

position. 

G. Inlet and Outlet Access:  20-inch minimum diameter, reinforced-concrete access lids with steel 

lift rings. Include access centered over inlet and outlet. 

H. Outlet Pipe(s): Provide with a drop 'T' extending 18-inches into the liquid. 

1. The outlet invert(s) shall be 3-inch minimum below the inlet invert and between 4 feet 

and 7 feet above the tank bottom. 

2. Set all outlets from the septic tank at the same elevation. 
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I. Resilient Connectors: ASTM C 923, of size required for piping, fitted into inlet and outlet 

openings. 

J. Capacity and Characteristics: 

1. Capacity: As indicated on schedules on the plans. 

2. Inlet and Outlet Size: As indicated on schedules on the plans. 

2.2 EFFLUENT FILTERS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Polylok 

2. Premier Tech Environment. 

3. Tuf-Tite Corporation. 

4. Zabel Industries International, Ltd. 

B. Description: Removable, septic-tank-outlet filter that restricts discharge solids to 1/8 inch. 

C. Housing: HDPE or PVC. 

D. Outlet Size:  As indicated on the plans. 

2.3 CONCRETE ENHANCED TREATMENT UNIT 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

 

1. Fort Miller Co., Inc. 

2. Kistner Concrete. 

3. Lakeland Concrete Products, Inc. 

B. Description: ASTM C 1227, precast, reinforced-concrete tank and covers; single chamber with 

internal baffle. The inlet compartment shall have 50-75 percent of the total capacity. 

C. Design: For A-16 (HS20-44) traffic loading according to ASTM C 890. 

D. Manholes:  24-inch- minimum diameter opening with reinforced-concrete risers to grade and 

access lid with steel lift rings. 

E. Manhole Frames and Covers: Refer to Manhole Frames and Covers Article below. 

F. Joint Sealant:  ASTM C 990, bitumen or butyl rubber. 

G. Inoculator Generator Access: Reinforced-concrete access hole, large enough to remove 

generators, over generator position. 
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H. Inlet, Outlet and Inoculator Generator Access:  20-inch minimum diameter, reinforced-concrete 

access lids with steel lift rings. Include access centered over inlet and outlet and one access for 

every two inoculator generators. 

I. Outlet Pipe(s): Provide with a drop 'T' extending 18-inches into the liquid. 

1. The outlet invert(s) shall be 3-inches below the inlet invert. 

J. Resilient Connectors: ASTM C 923, of size required for piping, fitted into inlet and outlet 

openings. 

K. Capacity and Characteristics: Refer to Schedule on Drawings. 

2.4 MICROBIAL INOCULATOR GENERATOR 

A. Microbial Inoculator Generation (MIG) Device: Manufactured from a rotationally molded 

single piece HDPE outer plastic housing similar to Knight Treatment System, (1-800-560-2454) 

with the following features: 

1. Internally partitioned ballast area in the base of the unit that is easily fill able with ballast 

material in the field. 

2. The internal ballast partition shall serve as the primary anchoring member for the fine 

bubble diffusion mechanism. 

3. The internal fixed film media shall be of a clog resistant design that allows for the in 

service cleaning of the fine bubble diffusion membrane without disassembly of the MIG 

or requiring its removal from the tank. 

4. The location of the inoculating matrix shall be in the vertical path of flow just above the 

fixed film media of the MIG and easily removable / insert able into the flow path while in 

operation. 

B. Inoculant: 

1. Any bacterial inoculant employed shall hold well-documented records of historic 

performance in the field of biological remediation of heavily contaminated soils. 

2. The biologically active components of the inoculant shall be listed with the American 

Type Culture collection. 

3. The genome of the biologically active components of inoculants shall be known. Specific 

genes produce specific enzymes that regulate biochemical reactions, control rates of 

growth, the metabolism of substrates including consumption of complex hydrocarbons 

and nitrogen. 

4. The inoculants shall be well documented as environmentally safe and non-hazardous to 

public health. 
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5. The introduced bacterial cultures shall possess a ravenous appetite for simple and 

complex organic carbon compounds and nitrogen and be capable of explosive population 

growth under favorable conditions. 

6. The introduced bacterial cultures shall possess characteristics that are typical of 

organisms evolved to dominate seasonal environments and are tolerant of a wide range of 

temperatures. 

C. Air Supply: 

1. Air shall be supplied to the MIG by an external 115-volt AC single-phase linear air pump 

incorporating the manufacturer’s supplied Control Panel. 

2. UL listed Control Panel, equipped with an audio / visual alarm system that senses the loss 

of air pressure and optional high water sensing contacts in a NEMA 4x enclosure with a 

pump run elapsed time meter. 

3. Air supply lines shall be installed in such a manner that provides protection from damage 

due to frost heave, vehicular and/or foot traffic. 

D. Deployment: 

1. MIG installation shall only be provided by a manufacturer’s trained and certified provider 

in conformance with the manufacturer’s guidelines and under the appropriate regulatory 

requirements. 

2. The MIG shall only be placed in structurally sound watertight vessels. 

3. MIG Vessels shall provide for a minimum of 1.5 days residency time of the total 

estimated daily flow of wastewater from the property and in any situation no less than 

1000 gallons in volume. 

4. The outlet of the MIG vessel shall be equipped with an acceptable effluent filter. 

5. All MIG vessels shall have acceptable service risers to facilitate monitoring and 

maintenance. 

6. All MIG systems must employ a subsurface effluent dispersal system of appropriate size 

to handle the daily flow from the property being served when functioning properly. 

E. Regenerative Blowers: 

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. Gast Manufacturing, Inc.; A Unit of IDEX Corp. 

b. FPZ Blower Technology. 

c. Fuji Electric Corporation of America. 
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2. Description: Oil-less, separate drive regenerative blower constructed of cast aluminum 

housing, with aluminum cover and impellers, UL and CSA approved motor with thermal 

protection with the following features: 

a. Double sealed ball bearings with a B10 life exceeding 30,000 hours of continuous 

operation at the maximum rated continuous blower load. 

b. Sealed air streams; leak tested to less than 5 cc/min. 

c. Built-in acoustical muffling to reduce operation noise. 

d. Precision balanced impellers to provide low vibration operation. 

e. Capacity:  As indicated on the drawings. 

3. Accessories: 

a. Vacuum/Pressure gauge: 2-1/2” diameter gauge housing with 0-160” water column 

reading and 1/4” NPT connection. 

b. Inlet filter: 1-1/2” MPT metal filter housing with replaceable 10 micron filter.  

c. Vacuum in-line filter: Metal filter housing with 2” FPT inlet/outlet and replaceable 

10 micron filter. 

d. Relief valve: 1-1/2” NPT adjustable 30”-170” water column (vacuum or pressure), 

200 cfm maximum air flow with 1-1/2” NPT muffler designed to reduce noise by 

5-8 dBa and remove high frequency sound associated with blowers. 

F. Compressed Air Piping: 

1. Distribution Pipe and Fittings: ASTM D 1785, Schedule 40 PVC Pipe. 

a. PVC Fittings: ASTM D 2466, Schedule 40, socket type. 

2. Stainless-Steel-Hose Flexible “whip” Pipe Connectors: Corrugated-stainless-steel tubing 

with stainless-steel wire-braid covering and ends welded to inner tubing. 

a. Working-Pressure Rating:  200 psig minimum. 

b. End Connections: Threaded steel pipe nipple. 

2.5 BLOWER PROTECTIVE ENCLOSURE 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to Safe-T-Cover or 

approved equal: 

B. Marine grade aluminum, 18 gauge and ASTM B209 mill finish.  Structural members redwood 

or other non rotting material. 

C. Completely removable access panels on each side of the assembly.   Access panels to be 

lockable. 

D. Stainless steel or T-6 aluminum hardware 
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2.6 UV DISINFECTION UNIT 

A. Horizontal, open channel UV wastewater disinfection unit including ballasts, bulbs, channel and 

control system.  Similar to Glasco UV Model GLOW-300-1-2 or approved equal. 

1. General: 

a. Provide UV disinfecting system complete with UV disinfection chamber with 

manual quartz wiping system, Ballast Control Center (BCC) and UV intensity 

monitoring system.  

b. Provide Type 304L or 316L SS metal components exposed to or in contact with 

plant effluent, including all anchoring hardware. Provide Type 316L SS metal 

components, Type 214 quartz, Viton, EPDM or Teflon materials exposed to UV 

light. 

2. Ultraviolet Lamps: 

a. UV lamps with the following characteristics: 

1) Low-pressure high output type with a wattage of 85 watts. 

2) Dielectrically tested for 2,500 volts. 

3) Mercury slim line type of the pre-heat design with a 4-pin connection at one 

end.  

4) Equal to or exceed the performance of type GHO36T5L 85 watt. 

5) Non-ozone producing type. Amalgam high intensity lamps shall not be 

acceptable. 

b. Lamp base and sockets:  

1) UV and ozone resistant ceramic construction. 

2) Multi-level (step) design to prevent arcing. Lamp tubes shall be of a material 

capable of transmitting 94 percent of the radiation produced therein. 

3) Changing lamps will not require removal of the quartz sleeves from the 

chamber.  Lamps shall be capable of being replaced by plant operating 

personnel without tools. 

c. The UV system manufacturer shall guarantee operating life of lamps for a period 

of 9,000 hours. 

3. Quartz Sleeves: GE TYPE 214 clear fused quartz circular tubing lamp sleeves with a 

nominal wall thickness between 1.0 and 2.0 mm, rated for transmission of 94% or more 

and sealed by a lamp end seal and compressed O-ring.   

4. UV Lamp Chamber: Type 304L electro polished and passivated stainless steel 

constructed in a manner not to allow UV light to radiate, symmetrically installed to 

maximize the dosage of UV radiation seen by the wastewater effluent and fitted in a 

horizontal position. 
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a. Each chamber shall consist of two (2) lamps with each lamp placed in its 

individual quartz sleeve.  

b. Lamp to produce the majority of its light in the 254-nm wavelength destroying 

bacteria, protozoa, viruses, molds, algae and other microbes including E-coli, 

hepatitis, and cholera. 

c. Chambers shall be designed such that operating personnel at the plant can change 

the lamps and quartz sleeves. 

d. Wire chambers directly to the Ballast Control Center. 

e. Manual Quartz Cleaning System: Manual plunger style quartz wiping system to 

allow the protective sleeves to be cleaned.   

1) Hand driven wiping system constructed of Type 316 stainless steel (rod and 

wiper blades) with free floating wiper rings. 

5. UV Intensity Sensor: 

a. Each chamber shall have one (1) UV intensity sensor enclosed in a watertight 

stainless steel probe with quartz window. 

b. Sensor shall be able to be removed without system shut down to clean probe.   

c. The sensor shall be solar blind and shall measure only the germicidal spectrum 

wavelength (254 nm).   

d. The UV intensity shall be displayed as a 0 to 100% output reading. 

6. Ballast Control Center: 

a. The Each chamber shall be powered from a wall mounted NEMA 4X modified fan 

cooled stainless steel enclosure with window Ballast Control Center (BCC).  

b. Power requirements: 120V, 1ph, 60 hz, 5 amps shall be provided. 

c. BCC Controls and Displays 

d. The BCC shall house and displays the following: 

1) Electronic ballasts 

2) Ultraviolet meter 

3) Lamp status indicators 

4) Countdown timer 

2.7 ULTRA VIOLET LIGHT VAULT STRUCTURE 

A. Concrete Vault: 

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: 
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a. Fort Miller Co., Inc. 

b. Kistner Concrete. 

c. Lakeland Concrete Products, Inc. 

2. Description: Precast, reinforced-concrete vault, designed for A-16 load designation 

according to ASTM C 857 and made according to ASTM C 858, with flat slab top and 

integral water tight aluminum access door, steps and sidewall openings for pipe 

connections. 

3. Design: For A-16 (HS20-44) traffic loading according to ASTM C 890. 

4. Base Section: 14-inch minimum thickness for floor slab and 9-inch minimum thickness 

for walls and base riser section; with base section with integral floor. 

5. Riser Sections: 9-inch minimum thickness, of length to provide depth indicated. 

6. Top Section: 14-inch minimum thickness flat-slab-top type with integral double leaf 

aluminum access doors. 

7. Ladder: ASTM A 36/A 36M, steel or polyethylene-encased steel steps. 

8. Joint Sealant: ASTM C 990, rubber O-ring with butyl rubber sealant. 

9. Resilient Connectors: ASTM C 923, of size required for piping, fitted into inlet and outlet 

openings. 

10. Coating: Paint exterior with one coat (16 mil minimum) of bitumastic coal tar epoxy.  

11. Capacity and Characteristics: Refer to Schedule on Drawings. 

2.8 CONCRETE DISTRIBUTION BOXES 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

 

1. Fort Miller Co., Inc. 

2. Kistner Concrete. 

3. Lakeland Concrete Products, Inc. 

B. Description: Precast concrete, single-chamber box and cover. 

C. Design: Made according to ASTM C 913, and for A-16 (HS20-44) traffic loading according to 

ASTM C 890. Include baffle opposite inlet. 

D. Resilient Connectors: ASTM C 923, of size required for piping, fitted into inlet and outlet 

openings. Include watertight plugs in outlets not required. 

E. Capacity and Characteristics 

1. Inlet Size: As indicated on the plans.   
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2. Number of Outlets: As indicated on the plans. 

3. Outlet Size: As indicated on the plans. 

2.9 MANHOLE FRAMES AND COVERS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Campbell Foundry. 

2. Neenah Foundry Co. 

3. Syracuse Castings. 

B. Description: Ferrous; 24-inch ID by 7- to 9-inch riser, with 4-inch-minimum-width flange and 

26-inch-diameter cover. Uniform quality castings, free from blow holes, porosity, hard spots, 

shrinkage defects, cracks, or other injurious defects.  Manufactured true to pattern and free from 

surface imperfections with machined horizontal bearing surfaces on heavy duty round frames 

and covers and fabricate round frames and covers in pavement of non-rocking design or with 

machined bearing surfaces.  Grind finish other units to proper fit. Include indented top design 

with lettering cast into cover, using wording equivalent to "SANITARY SEWER." 

C. Material:  ASTM A 48/A 48M, Class 35 gray iron unless otherwise indicated. 

2.10 PVC DISTRIBUTION PIPE AND FITTINGS 

A. Pipe and Fittings: ASTM D 2729, perforated, for solvent-cemented joints. 

B. Solvent Cement: ASTM D 2564. Include primer according to ASTM F 656. 

2.11 NONPRESSURE PIPE COUPLINGS 

A. Description: Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition 

coupling, for joining underground nonpressure piping. Include ends of same sizes as piping to 

be joined, with corrosion-resistant-metal tension band and tightening mechanism on each end. 

1. Sleeve Materials for Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, 

PVC. 

2. Sleeve Materials for Dissimilar Pipes: ASTM D 5926, PVC or other material compatible 

with pipe materials being joined. 

2.12 TRENCH ABSORPTION-SYSTEM MATERIALS 

A. Filter Material: ASTM D 448, Size No. 24, 3/4 to 2-1/2 inches, washed, crushed stone or gravel; 

or broken, hard-burned clay brick. 

B. Cover for Distribution Pipe: Geotextile woven filter fabric, in one or more layers, for minimum 

total unit weight of 3 oz./sq. yd. 

C. Fill Material: Soil removed from trench. 
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2.13 SAND FILTER BED-SYSTEM MATERIALS 

A. Filter Fabric: Geotextile woven filter fabric, in one or more layers, for minimum total unit 

weight of 3 oz./sq. yd. Refer to Filter Fabric products specified in Section 31 20 00 “Earth 

Moving.” 

B. Graded Gravel: #2 Crushed stone. Refer to Gravel products specified in Section 31 20 00 “Earth 

Moving.” 

C. Clean Course Sand: Refer to Sand products specified in Section 31 20 00 “Earth Moving.” 

D. Pea Gravel: Refer to Gravel products specified in Section 31 20 00 “Earth Moving.” 

E. Lateral Pipes: Refer to piping products specified in Section 22 13 13 “Facility Sanitary Sewers.” 

F. Under Drain Pipes: Refer to piping products specified in Section 22 13 13 “Facility Sanitary 

Sewers.” 

G. Fill Material: Soil removed from trench. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Excavating, trenching, and backfilling for piping are specified in Section 31 20 00 "Earth 

Moving." 

1. Stockpile topsoil for reuse in finish grading without intermixing with other excavated 

material. Stockpile materials away from edge of excavation and do not store within drip 

line of remaining trees. 

2. Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown 

dust. 

B. Excavating and Backfilling for Septic, Enhanced Treatment Tanks: 

1. Excavate sufficient width and length for tanks to depth determined by tank inlet 

elevation. Provide level bottom. 

2. Backfill with excavated soil, mounding soil above original grade without compacting. 

C. Excavating and Backfilling for Trench Absorption Systems: 

1. Backfill with excavated soil, mounding soil above original grade without compacting. 

D. Excavating and Backfilling for Bed Absorption Systems: 

1. Excavate for bed absorption systems of width indicated and 24 inches deep, minimum. 

2. Backfill with excavated soil, mounding soil above original grade without compacting. 



FACILITY SEPTIC TANKS  Tetra Tech 

22 13 53 / Page 14 Project No. 374886-23001.1 Architects & Engineers 

3.2 SEPTIC TANK INSTALLATION 

A. Install precast concrete septic tanks according to ASTM C 891. 

B. Install septic tanks level. 

C. Install septic tank on flowable fill “mud slab.” 

D. Install filter in septic tank outlet. Secure filter to septic tank wall. Make direct connections to 

distribution piping. 

E. Install insulation on exterior sides and top of septic tank. Comply with requirements for 

insulation specified in Section 22 07 16 "Plumbing Equipment Insulation." 

F. Fill septic tank with water. 

3.3 ENHANCED TREATMENT TANK INSTALLATION 

A. Install precast concrete tanks according to ASTM C 891. 

B. Install tanks level. 

C. Make direct connections to distribution piping. 

D. Fill tank with water. 

3.4 DISTRIBUTION BOX INSTALLATION 

A. Install precast-concrete distribution boxes according to ASTM C 891 and at invert elevations 

indicated. Set level and plumb. 

3.5 PIPING INSTALLATION 

A. Comply with requirements for sewer pipe installation specified in Section 22 13 13 "Facility 

Sanitary Sewers." 

B. Install distribution piping according to the following: 

1. Use perforated pipe and fittings for trench and bed absorption systems with perforations 

at bottom. 

2. PVC Sewer Pipe and Fittings: ASTM F 481. 

3.6 PIPE JOINT CONSTRUCTION 

A. Join distribution piping with or according to the following: 

1. Install pipe and fittings for trench and bed absorption systems with closed joints unless 

otherwise indicated. 

2. PVC Sewer Pipe and Fittings: With solvent-cemented joints according to ASTM F 402 

and ASTM D 2321. 

B. Join dissimilar pipe materials according to ASTM D 5926, with couplings and gaskets 

compatible with pipe materials being joined. 
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3.7 CLEANOUT INSTALLATION 

A. Install cleanouts according to the following: 

1. Inlet and Outlet of Septic Tanks: Cast-iron cleanouts. 

2. At Each Change in Direction of Sewer Piping:  Cast-iron cleanouts. 

B. Comply with requirements for cleanouts specified in Section 22 13 13 "Facility Sanitary 

Sewers." 

C. Cast-Iron Cleanouts: Install with PVC riser from sewer and distribution piping to cast-iron 

cleanout housing at grade. Use NPS 4 PVC sewer pipe and fittings with solvent-cemented joints 

for risers. Attach riser to cleanout housing with rubber gasket or coupling. 

D. PVC Cleanouts: Install with PVC riser from sewer and distribution piping to PVC cleanout at 

grade. Use NPS 4 PVC sewer pipe and fittings with solvent-cemented joints for risers and 

cleanout fitting. 

E. Cleanout Support: Set cleanouts in concrete blocks 18-by-18-by-12-inches deep unless location 

is in concrete pavement. Formwork, reinforcement, and concrete are specified in Section 03 30 

53 "Miscellaneous Cast-in-Place Concrete." 

F. Set top of cleanout 1 inch above surrounding rough grade, or set flush with grade if installed in 

pavement. 

3.8 TRENCH AND BED ABSORPTION-SYSTEM INSTALLATION 

A. Filter Material: Place supporting layer of filter material over the compacted trench and bed base 

to a compacted depth not less than 6 inches below bottom of pipe. 

B. Install sewer piping at slope indicated on the plans. 

1. Install perforated pipe with perforations down and joints tightly closed. Install couplings 

as required. 

2. Install elbow fittings with tight joints. 

3. Install absorption-system materials as follows from surface of excavation to grade: 

a. Trench Size:  24 inches wide by 100 feet long. 

b. Bed Size: As indicated on the plans. 

c. Filter media:  Depths and materials as indicated on the plans. 

d. Filter Mat: Above final filter-material layer. 

e. Fill: Above filter mat to final grade. 

C. Install filter mat over filter material before backfilling. 
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3.9 BLOWER PROTECTIVE ENCLOSURE INSTALLATION 

A. Install concrete base level and with top approximately 2 inches above grade. 

B. Install protective enclosure over valves and equipment. 

C. Anchor protective enclosure to concrete base according to manufacturer’s instructions. 

3.10 IDENTIFICATION 

A. Identification materials and their installation are specified in Section 31 20 00 "Earth Moving." 

Arrange for installation of green, detectable warning tape directly over piping, at outside edges 

of underground structures, and at outside edges of absorption systems. 

3.11 FIELD QUALITY CONTROL 

A. System Tests: Perform testing of completed septic tank system piping and structures according 

to authorities having jurisdiction. 

B. Additional Tests: Fill underground structures with water and let stand overnight. If water level 

recedes, locate and repair leaks and retest. Repeat tests and repairs until no leaks exist. 

3.12 CLEANING 

A. Clear interior of piping and structures of dirt and other superfluous material as work progresses. 

B. Maintain swab or drag in piping, and pull past each joint as it is completed. Place plugs in ends 

of uncompleted pipe at end of workday or when work stops. 

END OF SECTION 22 13 53 
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SECTION 26 05 00 – COMMON WORK RESULTS FOR ELECTRICAL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section and to all of Divisions 26. 

1.2 SUMMARY 

A. Section Includes: 

1. General requirements applicable to components and systems included in Electric 

Contract.  

B. Products Installed but Not Furnished Under This Section 

1. Make electrical connections to equipment shown on Drawings and furnished by other 

Contractors.  Obtain approved wiring diagrams and location drawings for roughing in and 

final connections from Contractor furnishing equipment.  

1.3 REFERENCES  

A. AIA  American Institute of Architects 

B. ADA  Americans with Disabilities Act 

C. AISC  American Institute of Steel Construction 

D. ANSI  American National Standards Institute 

E. ASTM ASTM International 

F. IBC  International Building Code 

G. IEEE  Institute of Electrical and Electronics Engineers, Inc. (The) 

H. IES  Illuminating Engineering Society of North America 

I. NEC  National Electrical Code 

J. NEMA National Electrical Manufacturers' Association 

K. NETA International Electrical Testing Association 

L. NFPA  National Fire Protection Association  

M. UL  Underwriters' Laboratories, Inc. 

26 05 00 
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1.4 SYSTEM DESCRIPTIONS  

A. Inspection of Existing Systems:  Inspect each existing system scheduled for modification in 

presence of Authorized Owner’s Representative and issue a deficiency report to Owner and 

Architect listing conditions found prior to any removals, relocations, or additions. Modified 

systems include (but are not limited to): 

1. Power distribution. 

B. Design Requirements: Provide complete systems, properly tested, balanced, and ready for 

operation including necessary details, items and accessories although not expressly shown or 

specified, including (but not limited to):  

1. Wiring and raceway for work specified in Project Manual and shown on Drawings. 

2. Electrical devices and equipment for work specified in Project Manual and shown on 

Drawings. 

3. Systems included, but not limited to: 

a. Electrical distribution. 

b. Electrical connections. 

C. Electric Layouts: Arrange panels; disconnect switches, enclosed breakers, equipment, raceways, 

and similar components neatly, orderly and symmetrically.    Provide 3/4-inch fire treated, gray 

painted plywood backboards for surface mounted panels, disconnect switches, enclosed 

breakers, and similar equipment.  Arrangements shown on Drawings are diagrammatic only; 

provide and adjust raceways, wiring, and other components as required. 

D. Power Interruptions and Scheduled Outages:  Coordinate scheduling of all power interruptions 

and outages with Owner.  Confirm with Owner prior to interruption of power, which building 

systems are considered critical and must remain operational during the interruption.  If a 

scheduled power outage is to extend beyond one standard workday, provide temporary power to 

operate critical building systems (including, but not limited to fire alarm system, security 

system, building access control system, and building energy management control system). 

1.5 SUBMITTALS 

A. General Division 26 submittal requirements:  

 

1. Comply with requirements of SECTION 01 33 00 – SUBMITTAL PROCEDURES and 

as modified below. 

2. Product Data: Submit product data for items listed in individual technical section.  

Clearly identify manufacturer, pertinent design, function, materials, construction and 

performance data specifically addressing specification description and Contract 

Document requirements of item. Strike out products that are not applicable to item being 

submitted, where more than one product is indicated on manufacturer product literature. 
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a. Cover Sheet: Attach cover sheet, identified in Section 01 33 00, to Product Data of 

each item submitted.  Provide cover sheet for only one type of item with related 

accessories, equipment with related components. Do not combine unrelated items 

under the same cover sheet. 

b. Specified Equivalent Product Data: Submit manufacturer’s product information 

including product literature, technical specifications and descriptions, performance 

data and, and similar items to demonstrate compatibility with Basis-of-Design 

Equipment as specified in the “Part 2 – Products” of each technical section.  

3. Shop Drawings: Submit detailed drawings for electrical equipment layouts, showing 

exact sizes and locations for approval before beginning work.  

a. Do not proceed with installation of systems in each area until agreement is reached 

with all concerned on exact arrangements for each room or area, unless otherwise 

directed by Architect. If Contractor proceeds prior to resolving conflicts, 

Contractor shall modify installed Work as required to permit other systems to 

proceed with a coordinated installation.  

b. Specified Equivalent Drawings: Submit detailed drawings of proposed Specified 

Equivalents, indicating proposed installation of equipment and showing 

maintenance clearances, required service removal space other pertinent revisions to 

arrangement and configuration shown in Contract Documents.  

4. Samples: On all submittals, indicate standard factory color and factory finish surfaces. 

Where more than one color is available, selection will be made by Architect from 

manufacturer’s full range of colors. Electronically transmitted color samples are not 

acceptable. 

1.6 ACTION SUBMITTALS 

A. Product Data:  For each type of product. Include construction details, material descriptions, 

dimensions of individual components and profiles, and finishes for penetration firestopping 

materials. Include ratings, furnished specialties and accessories. 

1. Penetration firestopping materials. 

2. Penetration firestopping assembly drawings. 

1.7 QUALITY ASSURANCE 

A. Regulatory Requirements: 

1. Codes and Standards:  Comply with applicable Federal, State and local building and 

electrical codes, laws, ordinances, and regulations, and comply with applicable NFPA, 

National Electrical Code and utility company requirements and regulations. Provide 

Underwriters Laboratories Seal on all materials. 
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2. Permits and Inspections: Obtain approvals, tests, and inspections required by Architect, 

Engineer, local electrical inspector, agent or agency specified in Project Manual, or 

National, State, or local codes and ordinances. 

a. Schedule electrical inspection by an agency acceptable to the local authority 

having jurisdiction and submit final inspection certificate to Architect. 

b. Furnish materials and labor necessary for tests and pay costs associated with tests 

and inspections. 

c. Conduct tests under load for load balancing and where required by codes, 

regulations, ordinances, or technical Specification. 

3. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 

NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction 

and marked for intended use.  

1.8 DELIVERY, STORAGE AND HANDLING 

A. Storage and Protection: 

1. Take precautions to store materials and products to protect finishes and not permit dust 

and dirt to penetrate equipment. 

2. Replace equipment damaged beyond reasonable repair as required by Architect.  

3. Refinish any equipment with marks, stains, scratches, dents, and other aesthetic damage 

that doesn’t impede operation of equipment as required by Architect.  

1.9 COORDINATION OF WORK 

A. New Construction:  

1. Openings, Chases, Recesses, Sleeves, Lintels and Bucks (required for admission of 

Electric Contract systems and components): Coordinate requirements with General 

Contractor for inclusion in General Contract.  Furnish necessary information (e.g. 

locations and sizes) to General Contractor in ample time for installation of systems and 

components included in Electric Contract.  

2. Anchor Bolts: Deliver to Contractor responsible for General Work anchor bolts required 

for Electric Contract construction that are to be installed in construction included in 

General Contract.   

3. Locate settings, check locations as installation in General Contract progresses, and 

provide templates or holding fixtures as required to maintain proper accuracy. 

B. Existing Construction:   

1. Unless otherwise specified, employ Contractor responsible for General Work for all 

cutting, patching, repairing, and replacing of general work required for installation of 

systems and components included in Electric Work.  Secure approval from Architect’s 

representative before cutting. 
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2. Anchor Bolts:  Deliver to Contractor responsible for General Work anchor bolts required 

for Electric Work construction that are to be installed in construction included in General 

Contract.  Provide templates or holding fixtures as required to maintain proper accuracy.  

3. Access Doors: Provide access doors shown on Drawings, or as required for access to pull 

boxes, junction boxes, relays and other electrical devices requiring periodic inspection, 

adjustment or maintenance, where located above or within inaccessible walls or ceilings, 

and including cutting and patching of adjacent walls and ceilings to match existing 

materials and finishes.  

1.10 ALTERATION PROCEDURES  

A. In locations where existing devices are indicated to be disconnected and removed and existing 

power circuit or communications cable is not scheduled to be reused: 

1. Remove circuit conductors back to source. 

2. Modify panel directory for that circuit. 

3. Remove all existing exposed and unexposed accessible raceway. 

4. Provide blank cover plates or wall infill (as indicated on plans) and as described below: 

a. For single gang and multi-gang switch boxes in public or occupied spaces; 

stainless steel coverplates. 

b. For single gang and multi-gang boxes in un-occupied spaces; stainless steel, 

galvanized steel or PVC coverplates. 

c. For boxes larger than standard switch boxes in public or occupied spaces; remove 

existing box and provide wall infill, matching existing sub-surface and finished 

surface conditions.  Paint wall to match surrounding finishes.   

d. For boxes larger than standard switch boxes in un-occupied spaces; 18 gage 

galvanized sheet metal coverplate with machined edges.  Prime and paint to match 

surrounding finish conditions.   

5. Patch and paint existing walls where disturbed by the electrical work.  

B. In locations where existing devices are to remain in place, ensure circuits feeding such devices 

remain operational.  Modify existing circuits as required to allow new construction to occur and 

to maintain necessary circuitry to existing devices for complete and proper operation. 

C. In locations where entire existing system is being removed or modified: 

1. Refer to individual system specification sections for documentation and inspection 

requirements prior to any alteration work on any system. 

2. Take all necessary measures to ensure that down time will not compromise safety. 
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3. Notify Owner, Architect and other Contractors not less than 2 weeks prior to 

interruptions in service. 

4. Coordinate work schedule to minimize duration of system outage during hours when 

building is occupied. 

PART 2 - PRODUCTS 

2.1 PENETRATION FIRESTOPPING 

A. Comply with requirements for sealants in fire rated penetrations specified in Section 07 84 13 

“Penetration Firestopping.” 

B. Submit Manufacturers Product Data Sheets for each type of product selected. Certify that 

Firestop Material is free of asbestos and lead paint and complies with local regulations. 

1. Certification by firestopping manufacturer that products supplied comply with local 

regulations controlling use of volatile organic compounds (VOCs) and are nontoxic to 

building occupants. 

C. Submit system design listings, including illustrations from qualified testing and inspection 

agency that is applicable to each firestop configuration. 

2.2 GROUT 

A. Description:  ASTM C 1107, Grade B, non-shrink, non-metallic, high strength grout, suitable 

for interior and exterior, above and below grade applications.  

1. Characteristics: Post-hardening, volume-adjusting, nonstaining, noncorrosive, 

nongaseous, and recommended for interior and exterior applications. 

2. Design Mix:  5000-psi, 28-day compressive strength. 

3. Packaging:  Premixed and factory packaged. 

2.3 SEALANTS 

A. Comply with requirements for sealants in non-fire rated penetrations specified in Section 07 92 

00 "Joint Sealants." 

B. Mildew-Resistant, Single-Component, Acid-Curing Silicone Joint Sealant:  ASTM C 920, 

Type S, Grade NS, Class 25, for Use NT. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. BASF Building Systems; Omniplus. 

b. Dow Corning Corporation; 786 Mildew Resistant. 

c. GE Advanced Materials - Silicones; Sanitary SCS1700. 
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2.4 PAINT AND FINISHES 

A. Refer to Division 09 for painting and finishing. 

PART 3 - EXECUTION 

3.1 CUTTING AND PATCHING  

A. Do not cut and vapor barriers or waterproofing for admission of any equipment or materials and 

do not pierce any structural members without written permission from Architect.  

B. Furnish and install sleeves, inserts, panels, raceways, boxes, and similar infrastructure., ahead of 

general construction work and maintain Contractor personnel at Site during installation of 

general construction work to be responsible for and to maintain these items in position. 

C. Unless otherwise noted elsewhere in Contract Documents, bear expense of cutting, patching, 

repairing or replacing of work of other trades made necessary by any fault, error or tardiness on 

part of Electrical Contract or damage done by Electric Contract. Employ and pay Contractor 

whose work is involved.  

3.2 DEMONSTRATION OF COMPLETE ELECTRICAL SYSTEMS 

A. Thoroughly demonstrate and instruct Owner's designated representative in care and operation of 

electrical systems and equipment furnished and installed in Electric Contract. 

1. System Operator:  Maintain competent operator at building for at least 2 days in 2 

consecutive weeks after Owner takes occupancy of major parts of building to operate 

systems and equipment in presence of Owner's representative. 

2. Factory Representative: In addition to demonstration and instruction specified above, 

provide technically qualified factory representatives from manufacturers of major 

equipment, to train Owner's representatives in care and operation of applicable products 

as specified in applicable technical sections of Division 26. 

3. Coordinate and schedule time and place of all training through the Architect at the 

Owner’s convenience. 

4. Submit letters attesting to satisfactory completion of instructions, including date of 

completion of instruction, names of persons in attendance, and signature of Owner’s 

authorized representative. 

5. Architect's representative must be present when Owner's representatives participate in 

instruction.  
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3.3 GROUTING 

A. Mix and install grout for electrical equipment base bearing surfaces, other equipment base 

plates, and anchors. 

B. Clean surfaces that will come into contact with grout. 

C. Provide forms as required for placement of grout. 

D. Avoid air entrapment during placement of grout. 

E. Place grout, completely filling equipment bases. 

F. Place grout on concrete bases and provide smooth bearing surface for equipment. 

G. Place grout around anchors. 

H. Cure placed grout. 

3.4 SEALANTS 

A. Install sealants according to the requirements specified in Section 07 92 00 "Joint Sealants.” 

3.5 FIRESTOPPING 

A. Install firestopping according to the requirements specified in Section 07 84 13 “Penetration 

Firestopping.” 

B. Applied Fireproofing: 

1. Coordinate the installation of hangers, supports and accessories from the structural steel 

with the fireproofing installation. Install all hangers and supports prior to installation of 

fireproofing. 

2. Repair or replace existing fireproofing removed as a part of Electrical Work installation. 

a. Employ the services of an approved fireproofing contractor to repair or replace the 

fireproofing by patching any areas that have been removed or damaged due to the 

installation of work after the completion of the fireproofing. 

C. Repaired or replacement fireproofing shall match the fireproofing adjacent to the repaired area. 

All warranties shall be maintained. 

END OF SECTION 26 05 00 



 

Tetra Tech LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

Architects & Engineers Project No. 374886-23001.1 26 05 19 / Page 1 

SECTION 26 05 19 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND 

CABLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Building wires and cables rated 2000 V and less. 

2. Wires and cables for PV systems rated 2000 V and less. 

3. Connectors, splices, and terminations rated 2000 V and less. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS AND CABLES 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Alcan Products Corporation; Alcan Cable Division. 

2. American Insulated Wire Corp.; a Leviton Company. 

3. General Cable Corporation. 

4. Senator Wire & Cable Company. 

5. Southwire Company. 

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. 

C. Conductor and Cable Marking: Comply with wire and cable marking according to UL's "Wire 

and Cable Marking and Application Guide." 

D. Comply with UL 1277, UL 1685, and NFPA 70 for Type TC-ER cable used in VFC circuits. 

26 05 19 
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E. Conductors: Copper complying with NEMA WC 70/ICEA S-95-658. 

1. Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for 

Type THHN/THWN-2 and Type XHHW-2. 

2. PV Conductor Insulation: Comply with UL 4703. 

F. Cable: Comply with NEMA WC 70/ICEA S-95-658 for metal-clad cable, Type MC with 

ground wire. 

2.2 CONNECTORS AND SPLICES 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. AFC Cable Systems, Inc. 

2. Hubbell Power Systems, Inc. 

3. O-Z/Gedney; EGS Electrical Group LLC. 

4. 3M; Electrical Products Division. 

5. Tyco Electronics Corp. 

6. Ideal Industries/Buchanan 

B. Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type, 

and class for application and service indicated; listed and labeled as defined in NFPA 70, by a 

qualified testing agency, and marked for intended location and application.  

1. Conductors No. 8 AWG and smaller: Screw on, wing nut wire connectors with fixed 

square wire threads and wide throated skirt. UL 486C Listed. 

2. Conductors No. 6 AWG to 3/0 AWG: Bolt on type or crimped type compression, 

seamless copper connectors using hand or hydraulic tool, color coded to wire size. 

Connector shall be electro-tin plated to resist electrolytic corrosion. UL 486A and UL 

486B Listed. 

3. Conductors No. 4/0 AWG and larger: Compression type solderless connector, long barrel 

seamless copper with minimum 2 pressure points per conductor. Fully compatible with 

industry standard crimping tool-die sets. Color coded to wire size and electro-tin plated to 

resist electrolytic corrosion.  UL 486A Listed. 

PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders: Copper; stranded. 

B. Branch Circuits: Copper, stranded. 
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3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 

WIRING METHODS 

A. Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2, single conductors 

in raceway. 

B. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single 

conductors in raceway. 

C. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground: 

Type THHN/THWN-2, single conductors in raceway. 

D. Branch Circuits Installed below Raised Flooring: Metal-clad cable, Type MC. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Wire and Cable Installation:  Install all wire and cable in approved raceway with exit light 

circuits, emergency lighting circuits, and special systems wiring installed in separate raceways.   

Use UL approved lubricants for wire pulling.  Tag all feeders, subfeeders, special system wiring 

and branch circuit wiring at each pull box, junction box, and gutter space indicating point of 

origin and termination.   Install green grounding wire in all raceways for connection to 

equipment, motors, transformers, and similar equipment.   Install low voltage cables as detailed 

in individual sections. 

B. Splices and Terminations: Make all splices accessible.  Insulate all splices, taps, and 

connections to insulation value of conductor.  Follow all instructions and recommendations of 

splice material manufacturer.  Terminate low voltage cables with termination blocks as 

described in individual sections. 

1. Common Neutral Conductor: Do not use common neutral for multiple branch circuits. 

C. Pull all conductors together where more than one is being installed in raceway. 

D. Do not exceed maximum pulling tension of wire being installed.  Use pulling compound or 

lubricant, where necessary. Use compound that will not deteriorate conductor or insulation. 

E. Use pulling means, including fish tape, cable or rope that cannot damage raceway or wire.  

F. Replace wiring damaged during installation. 

G. Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems." 

H. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated. 

I. Complete raceway installation between conductor and cable termination points according to 

Section 26 05 33 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and 

cables. 

J. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 

must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended 

maximum pulling tensions and sidewall pressure values. 
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K. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips that will 

not damage cables or raceway. 

L. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and 

follow surface contours where possible. 

M. Support cables according to Section 26 05 29 "Hangers and Supports for Electrical Systems." 

N. Complete cable tray systems installation according to Section 26 05 36 "Cable Trays for 

Electrical Systems" prior to installing conductors and cables. 

O. Metal Clad Type "MC" Cable: 

1. Install MC cable, parallel and perpendicular to surfaces or structural members following 

surface contours, where possible. 

2. Do not use MC cable for home runs (from panel to first device in branch circuit). 

3. Do not install exposed metal clad cable in any areas, including mechanical and electrical 

spaces. 

4. Do not penetrate floor slabs with MC cable. 

5. Metal clad cable may be used for switch, receptacle, light fixture, device and fixture 

branch circuit wiring above ceilings and in walls beyond corridor walls.  

6. MC cable shall include a neutral, whether used or not, to a light switch location. 

7. Above corridor ceilings, use MC cable for 6 foot light fixture whips. 

8. Maintain a clearance of at least 6 inches from hot water and other high temperature pipes 

and telecommunications conduits, and at least 12 inches from unshielded 

telecommunications cables. 

9. Support MC cable every 6 feet, and within 1 foot of every box, fitting, and cable 

termination.  Do not support MC cable on hung ceilings or on ceiling support wires.  The 

use of cable ties to support MC cable is prohibited. 

10. Use MC cable in branch circuit wiring in movable metal partitions and movable gypsum 

partitions. Install conductors in accordance with partition manufacturer's 

recommendations. 

3.4 CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's published torque-

tightening values. If manufacturer's torque values are not indicated, use those specified in 

UL 486A-486B. 

B. Make splices, terminations, and taps that are compatible with conductor material and that 

possess equivalent or better mechanical strength and insulation ratings than un-spliced 

conductors. 
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C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack. 

D. Splices: 

1. Dry Locations: 

a. Conductors No. 8 AWG or Smaller:  Use spring type pressure connectors or indent 

type pressure connectors with insulating jackets (except where special type splices 

are required). 

b. Conductors No. 6 AWG or Larger:  Use un-insulated indent type pressure 

connectors. Fill indentations with electrical filler tape and apply insulation tape to 

insulation equivalent of the conductor, or insulate with heat shrinkable splices. 

c. Gutter Taps in Panelboards:  Install gutter tap, fill indentations with electrical filler 

tape and apply insulation tape to insulation equivalent of the conductor, or insulate 

with gutter tap cover. 

2. Damp Locations:  As specified for dry locations, except apply moisture sealing tape over 

entire insulated connection (moisture sealing tape not required if heat shrinkable splices 

are used). 

3. Wet Locations:  Use un-insulated indent type pressure connectors and insulate with resin 

splice kits or heat shrinkable splices.  Exception:  Totally enclosed splices above ground 

protected in NEMA 3R, 4, 4x enclosures may be spliced as specified for damp locations. 

E. Terminations: 

1. Conductors No. 10 AWG or Smaller - Use terminals for: 

a. Connecting control and signal wiring to terminal strips. 

b. Connecting wiring to equipment designed for use with terminals. 

2. Conductors No. 8 AWG or Larger - Use compression or mechanical type lugs for: 

a. Connecting cables to flat bus bars. 

b. Connecting cables to equipment designed for use with lugs. 

3. For Conductor Sizes Larger than Terminal Capacity on Equipment:  Reduce larger 

conductor to maximum conductor size that terminal can accommodate (reduced section 

not longer than one foot).  Use compression or mechanical type connectors suitable for 

reducing connection. 

F. Provide insulated green ground conductor for each branch and feeder circuit. 

G. Isolated Ground Conductors: Insulated with green-colored insulation with yellow stripe. On 

feeders with isolated ground, use colored tape, alternating bands of green and yellow tape to 

provide a minimum of three bands of green and two bands of yellow. 

H. All connections and terminations installed according to manufacturer’s recommendations.  

I. All bolted or screw-type terminations specifically torqued to setting specified by manufacturer.  
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3.5 IDENTIFICATION 

A. Identify and color-code conductors and cables according to Section 26 05 53 "Identification for 

Electrical Systems." 

B. Identify each spare conductor at each end with identity number and location of other end of 

conductor, and identify as spare conductor. 

3.6 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply 

with requirements in Section 26 05 44 "Sleeves and Sleeve Seals for Electrical Raceways and 

Cabling." 

3.7 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 

original fire-resistance rating of assembly according to Section 07 84 13 "Penetration 

Firestopping." 

3.8 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. After installing conductors and cables and before electrical circuitry has been energized, 

test service entrance and feeder conductors for compliance with requirements. 

2. Perform each of the following visual and electrical tests: 

a. Inspect exposed sections of conductor and cable for physical damage and correct 

connection according to the single-line diagram. 

b. Test bolted connections for high resistance using the following: 

1) A low-resistance ohmmeter. 

2) Calibrated torque wrench. 

3) Thermographic survey after electrical system activation and is under load. 

c. Inspect compression applied connectors for correct cable match and indentation. 

d. Inspect for correct identification. 

e. Inspect cable jacket and condition. 

f. Insulation-resistance test on each conductor with respect to ground and adjacent 

conductors. Apply a potential of 500-V dc for 300-V rated cable and 1000-V dc for 

600-V rated cable for a one-minute duration. 
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g. Continuity test on each conductor and cable. 

h. Uniform resistance of parallel conductors. 

3. Initial Infrared Scanning: After Substantial Completion, but before Final Acceptance, 

perform an infrared scan of each splice and termination in conductors No. 3 AWG and 

larger. Remove box and equipment covers so splices are accessible to portable scanner. 

Correct deficiencies determined during the scan. 

a. Instrument: Use an infrared scanning device designed to measure temperature or to 

detect significant deviations from normal values. Provide calibration record for 

device. 

b. Record of Infrared Scanning: Prepare a certified report that identifies splices and 

terminations checked and that describes scanning results. Include notation of 

deficiencies detected, remedial action taken, and observations after remedial 

action. 

B. Cables will be considered defective if they do not pass tests and inspections. 

C. Prepare test and inspection reports to record the following: 

1. Procedures used. 

2. Results that comply with requirements. 

3. Results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements. 

END OF SECTION 26 05 19 
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SECTION 26 05 26 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes:  Grounding and bonding systems and equipment. 

1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

by a qualified testing agency, and marked for intended location and application. 

B. Comply with UL 467 for grounding and bonding materials and equipment. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 

a qualified testing agency, and marked for intended location and application. 

B. Comply with UL 467 for grounding and bonding materials and equipment. 

2.2 CONDUCTORS 

A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by 

applicable Code or authorities having jurisdiction. 

B. Bare Copper Conductors: 

1. Solid Conductors:  ASTM B 3. 

2. Stranded Conductors:  ASTM B 8. 

3. Tinned Conductors:  ASTM B 33. 

4. Bonding Cable:  No. 6, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) in 

diameter. 

5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor. 

26 05 26 
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6. Bonding Jumper:  Copper tape, braided conductors terminated with copper ferrules; 1-5/8 

inches (41 mm) wide and 1/16 inch (1.6 mm) thick. 

7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors terminated with copper 

ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick. 

2.3 CONNECTORS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in 

which used and for specific types, sizes, and combinations of conductors and other items 

connected. 

B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, pressure type with at 

least two bolts. 

1. Pipe Connectors:  Clamp type, sized for pipe. 

C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for 

materials being joined and installation conditions. 

D. Bus-bar Connectors:  Mechanical type, cast silicon bronze, solderless, non-reversible 

compression or exothermic-type wire terminals, and long-barrel, two-bolt connection to ground 

bus bar. 

E. Beam Clamps: Mechanical type, terminal, ground wire access from four directions, with dual, 

tin-plated or silicon bronze bolts. 

F. Cable-to-Cable Connectors: Non-reversible compression or exothermic-type, copper or copper 

alloy. 

G. Conduit Hubs: Mechanical type, terminal with threaded hub. 

H. Ground Rod Clamps: Non-reversible compression or exothermic-type, copper or copper alloy. 

I. Lay-in Lug Connector: Mechanical type, copper rated for direct burial terminal with set screw. 

J. Service Post Connectors: Mechanical type, bronze alloy terminal, in short- and long-stud 

lengths, capable of single and double conductor connections. 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductors:  Install stranded conductors for all sizes unless otherwise indicated. 

B. Underground Grounding Conductors: Install bare tinned-copper conductor, No. 2/0 AWG 

minimum unless indicated otherwise on drawings. 

1. Bury at least 24 inches below grade. 
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C. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors. 

2. Underground Connections:  Welded connectors except at test wells and as otherwise 

indicated. 

3.2 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 

B. Install insulated equipment grounding conductors with the following items, in addition to those 

required by NFPA 70: 

1. Feeders and branch circuits. 

2. Receptacle circuits. 

3. Single-phase motor and appliance branch circuits. 

4. Three-phase motor and appliance branch circuits. 

5. Flexible raceway runs. 

6. Armored and metal-clad cable runs. 

3.3 INSTALLATION 

A. Grounding Conductors:  Route along shortest and straightest paths possible unless otherwise 

indicated or required by Code.  Avoid obstructing access or placing conductors where they may 

be subjected to strain, impact, or damage. 

B. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance 

except where routed through short lengths of conduit. 

1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate 

any adjacent parts. 

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install 

bonding so vibration is not transmitted to rigidly mounted equipment. 

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection 

is required, use a bolted clamp. 

C. Grounding and Bonding for Piping: 

1. Metal Water Service Pipe:  Install insulated copper grounding conductors, in conduit, 

from building's main service equipment, or grounding bus, to main metal water service 

entrances to building.  Connect grounding conductors to main metal water service pipes; 

use a bolted clamp connector or bolt a lug-type connector to a pipe flange by using one of 

the lug bolts of the flange.  Where a dielectric main water fitting is installed, connect 

grounding conductor on street side of fitting.  Bond metal grounding conductor conduit or 

sleeve to conductor at each end. 

2. Water Meter Piping:  Use braided-type bonding jumpers to electrically bypass water 

meters.  Connect to pipe with a bolted connector. 
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3. Bond each aboveground portion of gas piping system downstream from equipment 

shutoff valve. 

3.4 LABELING 

A. Comply with requirements in Division 26 Section "Identification for Electrical Systems" Article 

for instruction signs.  The label or its text shall be green. 

B. Install labels at the telecommunications bonding conductor and grounding terminal bar and at 

the grounding electrode conductor where exposed. 

1. Label Text:  "If this connector or cable is loose or if it must be removed for any reason, 

notify the facility manager." 

3.5 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. After installing grounding system but before permanent electrical circuits have been 

energized, test for compliance with requirements. 

2. Inspect physical and mechanical condition.  Verify tightness of accessible, bolted, 

electrical connections with a calibrated torque wrench according to manufacturer's 

written instructions. 

3. Test completed grounding system at each location where a maximum ground-resistance 

level is specified, at service disconnect enclosure grounding terminal, and at individual 

ground rods.  Make tests at ground rods before any conductors are connected. 

a. Measure ground resistance no fewer than two full days after last trace of 

precipitation and without soil being moistened by any means other than natural 

drainage or seepage and without chemical treatment or other artificial means of 

reducing natural ground resistance. 

b. Perform tests by fall-of-potential method according to IEEE 81. 

4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod 

assembly, and other grounding electrodes.  Identify each by letter in alphabetical order, 

and key to the record of tests and observations.  Include the number of rods driven and 

their depth at each location, and include observations of weather and other phenomena 

that may affect test results.  Describe measures taken to improve test results. 

B. Grounding system will be considered defective if it does not pass tests and inspections. 

C. Prepare and submit all test and inspection reports. 

D. Report measured ground resistances that exceed the following values: 

1. Power and Lighting Equipment or System with Capacity to 1000 kVA:  5 ohms. 

2. Power and Lighting Equipment or System with Capacity More Than 1000 kVA:  3 ohms. 
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E. Excessive Ground Resistance:  If resistance to ground exceeds specified values, notify Architect 

promptly and include recommendations to reduce ground resistance. 

END OF SECTION 26 05 26 
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SECTION 26 05 29 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Hangers and supports for electrical equipment and systems. 

2. Construction requirements for concrete bases. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. RMC:  Rigid metal conduit. 

1.4 PERFORMANCE REQUIREMENTS 

A. Design supports for multiple raceways capable of supporting combined weight of supported 

systems and its contents. 

B. Design equipment supports capable of supporting combined operating weight of supported 

equipment and connected systems and components. 

C. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads 

calculated or imposed for this Project, with a minimum structural safety factor of [five] times 

the applied force. 

1.5 QUALITY ASSURANCE 

A. Comply with NFPA 70. 

26 05 29 
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PART 2 - PRODUCTS 

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field 

assembly. 

1. 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: 

a. Allied Tube & Conduit. 

b. Cooper B-Line, Inc.; a division of Cooper Industries. 

c. ERICO International Corporation. 

d. GS Metals Corp. 

e. Thomas & Betts Corporation. 

f. Unistrut; Tyco International, Ltd. 

g. Wesanco, Inc. 

2. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-

4. 

3. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating 

applied according to MFMA-4. 

4. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-

4. 

5. U-Channel Strut Systems:  Provide 16 gauge steel U-channel strut system for supporting 

electrical equipment of types and sizes indicated with 9/16-inch diameter holes at 8 

inches on center on top surface, with standard galvanized or PVC finish and following 

fittings that mate and match with U-channel: 

a. Fixture hangers.  

b. Channel hangers 

c. End caps 

d. Beam clamps 

e. Wiring stud. 

f. Thin-wall raceway clamps. 

g. Rigid conduit clamps. 

h. Raceway hangers. 

i. U-bolts. 

B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101. 

C. Conduit and Cable Support Devices:  Steel and malleable-iron hangers, clamps, and associated 

fittings, designed for types and sizes of raceway or cable to be supported. 
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D. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of 

threaded body and insulating wedging plug or plugs for non-armored electrical conductors or 

cables in riser conduits.  Plugs shall have number, size, and shape of conductor gripping pieces 

as required to suit individual conductors or cables supported.  Body shall be malleable iron. 

E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, 

shapes, and bars; black and galvanized. 

F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or 

their supports to building surfaces include the following: 

1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened Portland cement 

concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 

supported loads and building materials where used. 

a. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 

limited to, the following: 

1) Hilti Inc. 

2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 

3) MKT Fastening, LLC. 

4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit. 

2. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel, for use in 

hardened Portland cement concrete with tension, shear, and pullout capacities appropriate 

for supported loads and building materials in which used. 

a. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 

limited to, the following: 

1) Cooper B-Line, Inc.; a division of Cooper Industries. 

2) Empire Tool and Manufacturing Co., Inc. 

3) Hilti Inc. 

4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 

5) MKT Fastening, LLC. 

3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS 

Type 18; complying with MFMA-4 or MSS SP-58. 

4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for 

attached structural element. 

5. Through Bolts:  Structural type, hex head, and high strength.  Comply with 

ASTM A 325. 

6. Toggle Bolts:  All-steel springhead type. 

7. Hanger Rods:  Threaded steel. 
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2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions 

of supported equipment. 

2.3 MANUFACTURED SUPPORTING DEVICES 

A. General:  Provide supporting devices, complying with manufacturer's standard materials, design 

and construction in accordance with published product information, and as required for 

complete installation, and as specified in this Section. Where more than one type of device 

meets indicated requirements, select device according to Contractor’s option. 

1. Fasteners: 

a. Standard Bolts and Nuts:  ASTM A 307, Grade A, regular hexagon head. 

b. Lag Bolts:  FS FF-B-561, square head type. 

c. Machine Screws:  FS FF-S-92, cadmium plated steel. 

d. Machine Bolts:  FS FF-B-584 heads; FF-N-836 nuts. 

e. Wood Screws:  FS FF-S-111 flat head carbon steel. 

f. Plain Washers:  FS FF-W-92, round, general assembly grade carbon steel. 

g. Lock Washers:  FS FF-W-84, helical spring type carbon steel. 

h. Toggle Bolts:  Tumble-wing type; FS FF-B-588, type, class and style as required 

to sustain load. 

i. Stainless Steel Fasteners:  Type 302 for interior Work; Type 316 for exterior 

Work. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical 

equipment and systems except if requirements in this Section are stricter. 

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for 

EMT, and RMC as required by NFPA 70.  Minimum rod size shall be 1/4 inch in diameter. 

C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted support 

system, sized so capacity can be increased by at least 25 percent in future without exceeding 

specified design load limits. 

1. Secure raceways and cables to these supports with single-bolt conduit clamps. 

D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-

1/2-inch and smaller raceways serving branch circuits and communication systems above 

suspended ceilings and for fastening raceways to trapeze supports. 

E. Install hangers, supports, clamps and attachments to support raceway properly from building 

structure. Arrange for grouping of parallel runs of horizontal raceways to be supported together 

on trapeze type hangers where possible. 
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3.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this 

Article. 

B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT and RMC may 

be supported by openings through structure members, as permitted in NFPA 70. 

C. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength 

will be adequate to carry present and future static loads within specified loading limits.  

Minimum static design load used for strength determination shall be weight of supported 

components plus 200 lb. 

D. Fasteners 

1. Materials: 

a. Dry Locations: Use cadmium or zinc coated anchors and fasteners. 

b. Damp and Wet Locations: Use hot dipped galvanized or stainless steel anchors and 

fasteners. 

c. Corrosive Atmospheres Or Other Extreme Environmental Conditions: Use 

fasteners made of materials suitable for conditions. 

2. Types (unless otherwise specified or indicated): 

a. Use cast-in-place concrete inserts in fresh concrete construction for direct pull-out 

loads such as shelf angles or fabricated metal items and supports attached to 

concrete slab ceilings. 

b. Use anchoring devices to fasten items to solid masonry and concrete when anchor 

is not subjected to pull out loads, or vibration in shear loads. 

c. Use toggle bolts to fasten items to hollow masonry and stud partitions. 

E. Attachment Devices 

1. Make attachments to structural steel or steel bar joists wherever possible.  Provide 

intermediate structural steel members where required by support spacing. 

2. Make attachments to steel bar joists at panel points of joists. 

3. Do not drill holes in main structural steel members. 

4. Use "C" beam clamps for attachment to steel beams 

5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock 

washers and nuts may be used in existing standard-weight concrete 4 inches thick or 

greater.  Do not use for anchorage to lightweight-aggregate concrete or for slabs less than 

4 inches thick. 

6. To Light Steel:  Sheet metal screws. 
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7. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, 

panelboards, disconnect switches, control enclosures, pull and junction boxes, 

transformers, and other devices on slotted-channel racks attached to substrate. 

8. Drill holes for expansion anchors in concrete at locations and to depths that avoid 

reinforcing bars. 

F. Raceway Support  

1. Use pipe straps and specified method of attachment where raceway is installed proximate 

to surface of masonry construction. 

2. Use hangers secured to surface with specified method of attachment where raceway is 

suspended from the surface. 

3. Use "C" beam clamps and hangers where raceway is supported from steel beams. 

4. Use channel support system supported from structural steel for multiple parallel raceway 

runs. 

5. Where raceways are installed above ceiling, do not rest raceway directly on runner bars, 

T-bars, etc. 

a. Raceway Sizes 2-1/2 Inches and Smaller:  Support raceway from ceiling supports 

or from construction above ceiling. 

b. Raceway Sizes Over 2-1/2 Inches:  Support raceway from beams, joists, or trusses 

above ceiling. 

G. Channel Support System: Channel supports may be used, as approved, to accommodate 

mounting of equipment with following material and finish. 

1. Dry Locations:  16-gage steel channel support system with standard finish. 

2. Damp and Wet Locations: 16-gage steel channel support system with hot dipped 

galvanized or PVC finish 

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Division 5 – Metal Fabrications for site fabricated 

metal supports. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 

to support and anchor electrical materials and equipment. 

C. Field Welding:  Comply with AWS D1.1/D1.1M. 

3.4 PAINTING 

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas immediately 

after erecting hangers and supports.  Use same materials as used for shop painting.  Comply 

with SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils. 
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B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 

galvanizing-repair paint to comply with ASTM A 780. 

END OF SECTION 26 05 29 
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SECTION 26 05 33 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring. 

1.3 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. ENT:  Electrical nonmetallic tubing. 

C. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

D. FMC:  Flexible metal conduit. 

E. GRC: Galvanized rigid steel conduit. 

F. LFMC:  Liquidtight flexible metal conduit. 

G. LFNC:  Liquidtight flexible nonmetallic conduit. 

H. NBR:  Acrylonitrile-butadiene rubber. 

I. RNC:  Rigid nonmetallic conduit. 

1.4 SUBMITTALS 

A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover 

enclosures, and cabinets, custom enclosures, cabinets, handholes and boxes. 

1. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 

and describe mounting and anchorage provisions. 

2. Detailed description of equipment anchorage devices on which the certification is based 

and their installation requirements. 

1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 

Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 

intended use. 

B. Comply with NFPA 70. 

26 05 33 
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PART 2 - PRODUCTS 

2.1 METAL CONDUIT, TUBING AND FITTINGS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. AFC Cable Systems, Inc. 

2. Alflex Inc. 

3. Allied Tube & Conduit; a Tyco International Ltd. Co. 

4. Anamet Electrical, Inc.; Anaconda Metal Hose. 

5. Electri-Flex Co. 

6. O-Z Gedney; a unit of General Signal. 

7. Wheatland Tube Company. 

B. Galvanized Rigid Steel Conduit (GRC): Rigid, hot dipped galvanized steel with galvanized 

threaded malleable iron fittings and bushings with insulated throat (galvanized steel). 

ANSI C80.1 and UL 6. 

C. Electrical Metallic Tubing (EMT): Metallic galvanized steel tube with galvanized steel 

compression or setscrew type fittings and bushings with insulated throat (galvanized steel). 

ANSI C80.3 and UL 797. 

D. Flexible Metal Conduit (FMC):  Flexible, interlocked aluminum metal strip with galvanized 

screw-in type steel fittings. UL 1. 

E. Liquid Tight Flexible Metal Conduit (LFMC): Liquid-tight flexible metal raceway with single, 

flexible, continuous, interlocked and double-wrapped steel core galvanized inside and outside, 

coated with liquid tight jacket of flexible polyvinyl chloride (PVC). UL 360. 

F. Fittings: 

1. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B. 

2. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886 and 

NFPA 70. 

3. Fittings for EMT: 

a. Material: Steel. 

b. Type: Setscrew or compression. 

4. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated 

for environmental conditions where installed, and including flexible external bonding 

jumper. 

G. Joint Compound for Rigid Steel Conduit:  Listed for use in cable connector assemblies, and 

compounded for use to lubricate and protect threaded raceway joints from corrosion and 

enhance their conductivity. 
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2.2 NONMETALLIC CONDUIT AND TUBING 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. AFC Cable Systems, Inc. 

2. Anamet Electrical, Inc.; Anaconda Metal Hose. 

3. Arnco Corporation. 

4. CANTEX Inc. 

5. CertainTeed Corp.; Pipe & Plastics Group. 

6. Condux International, Inc. 

7. ElecSYS, Inc. 

8. Electri-Flex Co. 

9. Lamson & Sessions; Carlon Electrical Products. 

10. Manhattan/CDT/Cole-Flex. 

11. Thomas & Betts Corporation. 

12. RACO; a Hubbell Company. 

B. Listing and Labeling: Nonmetallic conduits, tubing, and fittings shall be listed and labeled as 

defined in NFPA 70, by a qualified testing agency, and marked for intended location and 

application. 

C. RNC:  NEMA TC 2, UL 651, Type EPC-40-PVC, with matching fittings by same manufacturer 

as the conduit. 

D. ENT: Comply with NEMA TC 13 and UL 1653. 

E. Fittings for ENT and RNC: Comply with NEMA TC 3; match to conduit or tubing type and 

material. 

F. LFNC:  UL 1660. 

G. Fittings for LFNC:  UL 514B. 

H. Solvents and Adhesives: As recommended by conduit manufacturer. 

2.3 METAL WIREWAYS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Cooper B-Line, Inc. 

2. Hoffman. 

3. Square D; Schneider Electric. 

B. Description:  Sheet metal sized and shaped as indicated, UL 870 and NEMA 250, Type 1, 12, 

3R, as indicated. 
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C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-

down straps, end caps, and other fittings to match and mate with wireways as required for 

complete system. 

D. Wireway Covers:  Hinged type or as indicated with manufacturer's standard enamel finish. 

2.4 SURFACE RACEWAYS 

A. Listing and Labeling: Surface raceways and tele-power poles shall be listed and labeled as 

defined in NFPA 70, by a qualified testing agency, and marked for intended location and 

application. 

B. Surface Metal Raceways:  Galvanized steel with snap-on covers.  Manufacturer's standard 

enamel finish in color selected by Architect. 

1. 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: 

a. Hubbell, Inc. 

b. Thomas & Betts Corporation. 

c. Walker Systems, Inc.; Wiremold Company (The). 

d. Wiremold Company (The); Electrical Sales Division. 

C. Surface Nonmetallic Raceways:  Two-piece construction, manufactured of rigid PVC with 

texture and color selected by Architect from manufacturer's standard colors. 

1. 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: 

a. Butler Manufacturing Company; Walker Division. 

b. Enduro Systems, Inc.; Composite Products Division. 

c. Hubbell Incorporated; Wiring Device-Kellems Division. 

d. Lamson & Sessions; Carlon Electrical Products. 

e. Panduit Corp. 

f. Walker Systems, Inc.; Wiremold Company (The). 

g. Wiremold Company (The); Electrical Sales Division. 

2.5 BOXES, ENCLOSURES, AND CABINETS 

A. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets 

installed in wet locations shall be listed for use in wet locations. 

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. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc. 

2. EGS/Appleton Electric. 
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3. Erickson Electrical Equipment Company. 

4. Hoffman. 

5. Hubbell Incorporated; Killark Electric Manufacturing Co. Division. 

6. O-Z/Gedney; a unit of General Signal. 

7. RACO; a Hubbell Company. 

8. Robroy Industries, Inc.; Enclosure Division. 

9. Scott Fetzer Co.; Adalet Division. 

10. Spring City Electrical Manufacturing Company. 

11. Thomas & Betts Corporation. 

12. Walker Systems, Inc.; Wiremold Company (The). 

13. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary. 

C. Outlet Boxes 

1. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A. 

2. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy, Type FD, 

with gasketed cover. 

3. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C. 

4. Materials 

a. Recessed Applications and Exposed Applications in Unfinished Spaces: 

Galvanized, stamped steel.  

b. Boxes in stud walls shall be 4” square, 2 1/8” deep boxes with raised covers for 

power circuits.  Provide “Far-Side” box support to keep box alignment parallel 

with wall face. 

c. Boxes in masonry walls shall be 3 ½” deep masonry boxes, single or multigang as 

required. 

d. Exposed Applications:  In finished spaces requiring exposed applications, provide 

boxes to match surface raceway system.  In situations where surface mount 

conduits are allowed, condulet style boxes shall be used.  Where surface mount 

devices are provided as components of specific systems, provide surface mount 

box from same manufacturer to match device. 

e. Concrete and Wall in Wet Locations: Heavy duty cast aluminum, thermoset 

protective silver grey finish, with threaded mounting posts. 

f. Weatherproof Outlet Boxes:  Corrosion-resistant cast metal weatherproof outlet 

wiring boxes of appropriate type, shape, size and depth, with threaded conduit ends 

and cast metal face plates with cover suitably configured for each application, and 

including face plate gaskets and corrosion resistant fasteners. Do not compromise 

outlet weatherproof integrity when attachment plug is inserted. 
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g. Junction and Pull Boxes:  Galvanized code gauge sheet steel boxes with screw-on 

covers, of appropriate type, shape and size suitable for box location and installation 

with welded seams and equipped with stainless steel nuts, bolts, screws and 

washers. 

5. Size:  As required for number and size of raceways and conductors. Depth to suit wall 

depth and device installed.  

6. Covers: Design and style for each type, outlet, junction box, etc.; NEMA rated for each 

location. 

D. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, 

unless otherwise indicated. 

1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel. 

2. Nonmetallic Enclosures:  Plastic. 

E. Cabinets: 

1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable 

front, finished inside and out with manufacturer's standard enamel. 

2. Hinged door in front cover with flush latch and concealed hinge. 

3. Key latch to match panelboards. 

4. Metal barriers to separate wiring of different systems and voltage. 

5. Accessory feet where required for freestanding equipment. 

F. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1. 

 

 

2.6 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND CABLING 

A. General Requirements for Handholes and Boxes: 

1. Boxes and handholes for use in underground systems shall be designed and identified as 

defined in NFPA 70, for intended location and application. 

2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by a 

qualified testing agency, and marked for intended location and application. 

B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover: Molded of sand and 

aggregate, bound together with polymer resin, and reinforced with steel, fiberglass, or a 

combination of the two. 

1. Standard: Comply with SCTE 77. 

2. Configuration: Designed for flush burial with closed bottom unless otherwise indicated. 

3. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural 

load rating consistent with enclosure and handhole location. 

4. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50. 

5. Cover Legend: Molded lettering of system contained within. 
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6. Conduit Entrance Provisions: Conduit-terminating fittings shall mate with entering ducts 

for secure, fixed installation in enclosure wall. 

7. Handholes 12 Inches Wide by 24 Inches Long and Larger: Have inserts for cable racks 

and pulling-in irons installed before concrete is poured. 

C. Source Quality Control for Underground Enclosures 

1. Handhole and Pull-Box Prototype Test: Test prototypes of handholes and boxes for 

compliance with SCTE 77. Strength tests shall be for specified tier ratings of products 

supplied. 

2. Tests of materials shall be performed by an independent testing agency. 

3. Strength tests of complete boxes and covers shall be by either an independent testing 

agency or manufacturer. A qualified registered professional engineer shall certify tests by 

manufacturer. 

4. Testing machine pressure gages shall have current calibration certification complying 

with ISO 9000 and ISO 10012, and traceable to NIST standards. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Raceway Installation:  Securely support raceway from building construction, separately from 

outlet boxes and junction boxes.  Secure to masonry surfaces with expansion anchors.  Use 

galvanized hanger rods, inserts and hangers.   Conceal all raceway runs except in mechanical 

rooms, storage room ceilings, and areas above suspended ceilings.   Run exposed raceway 

neatly, parallel and level, to ceilings, walls and floors.  Make necessary offsets and bends to 

comply with construction.  Install expansion fittings at all building expansion joints.  Support all 

raceways with clamps per National Electric Code 

1. GRC Installation:  Use GRC in concrete slabs, below concrete slabs, below grade, damp 

locations, exterior locations and in hazardous locations. Where exposed leaving concrete 

slabs, extend minimum 6 inches above and below slabs.  Use GRC elbows when 

penetrating concrete slab from PVC raceway below or in slabs. 

2. RNC:  Use for underground applications, in slabs, and below slabs. Provide rigid raceway 

when extending through slabs.  Install in accordance with requirements of Article 352 of 

NEC. Make solvent-cemented joints in accordance with recommendations of 

manufacturer. 

3. EMT:  Use EMT for non-hazardous, dry locations above grade. As a minimum, use EMT 

in corridor ceilings, for home runs and in all unoccupied exposed interior areas. Surface 

mounted EMT shall not be used in finished areas without written permission from the 

Architect or Owner. 
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4. FMC: Use flexible metal conduit for final connections to motors, step-down 

transformers, vibrating machines, etc. Terminate with clamp type connectors and 

anti-short bushing.  Maximum length of three feet. 

5. LFMC: Use a maximum of two feet of liquid tight flexible conduit for connection of 

motors and for other electrical equipment where subject to movement and vibration and 

also where subjected to one or more of the following conditions: 

a. Exterior location. 

b. Moist or humid atmosphere where condensate can be expected to accumulate. 

c. Corrosive atmosphere. 

d. Subjected to water spray. 

e. Subjected to dripping oil, grease or water. 

6. LFNC: Use a maximum of three feet of liquid tight flexible nonmetallic conduit for 

connection to video cameras and other electrical equipment with extreme bending 

requirements and also where subjected to one or more of the following conditions: 

a. Exterior location. 

b. Corrosive atmosphere. 

7. All non-metallic or flexible conduit shall contain a separate grounding conductor in 

addition to the circuit conductors. 

8. Complete raceway installation before starting conductor installation. 

9. Do not secure branch circuit wiring to ceiling support wires.  Provide independent 

support wires dedicated only to electrical raceways. 

10. Use roughing-in dimensions of electrically operated units furnished by supplier.  Set 

conduit and boxes for connection to units only after receiving dimensions and after 

checking location with other trades. 

11. Provide nylon pull cord in empty raceways.  Test empty raceways with ball mandrel.  

Clear any raceway that rejects ball mandrel.  Restore raceway and surrounding surfaces 

to original condition. 

12. Fasten raceway terminations in sheet metal enclosures by 2 locknuts and terminate with 

bushing.  Install locknuts inside and outside of enclosure. 

13. Do not cross pipe shafts or ventilating duct openings with raceways. 

14. Keep raceways at least 6 inches from parallel runs of flues, hot water pipes or other 

sources of heat.  Wherever possible, install horizontal raceway runs above water and 

steam piping. 

B. Concealed Raceways 

1. Paint raceway threads in metallic raceways installed underground, in floors below grade, 

or outside with corrosion-inhibiting compound before assembling couplings.  Draw 

coupling and raceway sufficiently tight to ensure water tightness. 
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2. For floors-on-grade, install raceways under concrete slabs. 

3. Install underground raceways minimum of 18 inches below finished grade. 

4. Provide raceway in furniture and any other cavity to effectively create a raceway system 

from the ceiling space to the outlet. 

5. Stub-ups to Above Recessed Ceilings: 

a. Use EMT for raceways. 

b. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in 

hubs or in an enclosure. 

C. Raceways in Concrete Slabs: Do not embed pipes other than electrical raceway in structural 

concrete and provide steel sleeves for raceway passing through concrete.  Obtain Architect’s 

approval for any variation from following requirements unless shown on Drawings. Request 

Architect’s approval in writing accompanied by suitable sketch. 

1. Place raceways between bottom reinforcing steel and top reinforcing steel. 

2. Place raceways either parallel or at 90 degrees to main reinforcing steel. 

3. Place nearly parallel raceways apart at least six times O.D. of raceway used. 

4. Restrict O.D. of raceway in solid slabs to 1/4 of slab thickness with raceway placed in 

middle of that thickness. 

5. Do not use raceway coating, except galvanizing or equivalent coating. 

6. Do not cut or displace any reinforcement. 

D. Install raceways to avoid damage or penetration of structural members.  Avoid horizontal or 

cross runs in building partitions or sidewalls. 

E. For raceway larger than 2 inches, provide minimum 2 inches between raceways vertically 

penetrating elevated concrete slabs.  Provide fire-stopping and spray-on fireproofing at locations 

where raceways penetrate surface of floor slab that is part of fire rating required for 

construction. 

F. Change from ENT to GRC before rising above floor. Arrange stub-ups so curved portions of 

bends are not visible above finished slab. 

G. Exposed Raceways 

1. Use exposed raceway on exterior surfaces and interior finished spaces only when 

raceway type and routing are approved by Architect and Owner’s representative. 

2. Install exposed raceway in unfinished spaces, crawl spaces, pipe spaces, or in areas with 

existing exposed raceway.  In areas where walls/ceilings are to be painted, exposed 

raceways shall be painted to match. 

3. Install exposed raceways and extensions from concealed raceway systems neatly, parallel 

with, or at right angles to walls of building. 

4. Do not run raceway through walls with plaster finish or through masonry walls or floors.  

Install pipe sleeves for raceway runs through these areas.   
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5. Install exposed raceway to avoid interfering with ceiling inserts, lights or ventilation 

ducts or outlets. 

6. Support exposed raceways using hangers, clamps or clips.  Support raceways on each 

side of bends and space not more than 6 ft. O.C. for 1-inch raceway and not more than 8 

ft. O.C. for 1-1/4-inch raceway. 

7. Provide exposed raceways for outlets on waterproof walls and set anchors supporting 

raceway in waterproof cement. 

8. Support multiple raceway runs on trapeze style assemblies. Do not support raceway or 

cable from pipe, ductwork, or other raceway systems. 

9. Apply exposed raceways requirements specified above to raceways installed in space 

above hung ceilings and in crawl spaces. 

10. Do not install raceway directly on floors. 

H. Minimum Raceway Size:  1/2-inch (16-mm)  

I. Surface Raceways: Use surface raceways in finished spaces to conceal new cabling that cannot 

be installed above accessible ceiling or within walls.  Use surface raceway only when raceway 

type and routing are approved by Architect and Owner’s representative.  Securely support from 

building construction and secure to masonry surfaces with expansion anchors.   Mount at 

heights at locations shown on Drawings; obtain approval from Architect and Owner’s 

representative for all routing not indicated on Drawings.  Do not run surface raceway through 

walls with plaster finish or through masonry walls or floors.  Install pipe sleeve with junction 

boxes or adapter fittings for raceway runs through these areas.  In existing construction, run 

raceway along top of baseboards, taking care to avoid telephone and other signal wiring around 

doorframes and other openings.  Run raceway on ceiling or walls perpendicular to or parallel 

with walls and floors.  

J. Raceways for Future Use (Spare Raceways and Empty Raceways):  Draw fish tape through 

raceways in Architect’s presence to demonstrate that raceway is clear of obstructions. Leave 

pulling-in line in each spare and empty raceway. 

K. Raceway Installation in Special Areas 

1. Raceways Exposed to Different Temperatures:  Where portions of interior raceway 

system are exposed to widely different temperatures, seal interior and exterior of raceway 

to prevent circulation of air from warmer to colder section through raceway installation. 

2. Refrigerated Rooms:  Install raceway body or junction box in raceway system on warm 

side of refrigerated room.  After cables are installed, seal raceway interior at raceway 

body or junction box. 

3. Heated Areas to Unheated Areas:  After cables are installed, seal raceway interior at 

nearest raceway body, outlet or junction box in heated area adjoining unheated area. 
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L. Raceway Fittings:  Compatible with raceways and suitable for use and location. 

1. Provide locknuts for securing raceway to metal enclosure with sharp edge for digging 

into metal and ridged outside circumference for proper fastening. 

2. Provide bushings for terminating raceways smaller than 1-1/4 inches with flared bottom 

and ribbed sides with smooth upper edges to prevent injury to cable insulation. 

3. Install insulated type bushings for terminating raceways 1-1/4 inches and larger with 

flared bottom and ribbed sides and with upper edge with phenolic insulating ring molded 

into bushing. 

4. Provide screw-type grounding terminal for standard or insulated type bushing. 

5. Provide miscellaneous fittings such as reducers, chase nipples, 3-piece unions, split 

couplings and plugs specifically designed for their particular application. 

M. Expansion-Joint Fittings: 

1. Install in each run of aboveground RNC that is located where environmental temperature 

change may exceed 30 deg F (17 deg C) and that has straight-run length that exceeds 25 

feet (7.6 m). Install in each run of aboveground RMC and EMT conduit that is located 

where environmental temperature change may exceed 100 deg F (55 deg C) and that has 

straight-run length that exceeds 100 feet (30 m). 

2. Install type and quantity of fittings that accommodate temperature change listed for each 

of the following locations: 

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F (70 deg C) 

temperature change. 

b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F (86 deg C) temperature 

change. 

c. Indoor Spaces Connected with Outdoors without Physical Separation: 125 deg F 

(70 deg C) temperature change. 

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot 

of length of straight run per deg F (0.06 mm per meter of length of straight run per deg C) 

of temperature change for PVC conduits. Install fitting(s) that provide expansion and 

contraction for at least 0.000078 inch per foot of length of straight run per deg F 

(0.0115 mm per meter of length of straight run per deg C) of temperature change for 

metal conduits. 

4. Install expansion fittings at all locations where conduits cross building or structure 

expansion joints. 

5. Install each expansion-joint fitting with position, mounting, and piston setting selected 

according to manufacturer's written instructions for conditions at specific location at time 

of installation. Install conduit supports to allow for expansion movement. 
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N. Fittings and Accessories Installation 

1. Use zinc electroplate or hot dipped galvanized steel fittings and accessories in 

conjunction with ferrous raceways in dry and damp locations. 

2. Use hot dipped galvanized fittings and accessories in conjunction with ferrous raceways 

in wet locations. 

3. Use caps or plugs to seal ends of raceways until cable is installed (to exclude foreign 

material). 

4. Use deflection fittings where raceways cross expansion joints that move in more than one 

plane. 

5. Use 2 locknuts and insulated bushing (plastic bushing on 1/2-inch raceway and 3/4-inch 

raceway) on end of each raceway entering sheet metal cabinet or box in dry or damp 

locations.  Terminate raceway ends within cabinet/box at same level. 

6. Use watertight hub on end of each raceway entering cabinets or boxes (in wet locations) 

not constructed with integral threaded hubs. 

7. Specific Applications: 

a. Galvanized Rigid Conduit:  Use threaded fittings and accessories.  Use 3-piece 

raceway coupling where raceway cannot be rotated. 

b. Flexible Metal Raceway:  Use flexible metal raceway connectors. 

c. Liquid Tight Flexible Metal Raceway:  Use “seal-tite” connectors. 

8. Rigid Nonmetallic Raceway, Metal Surface Raceway, and Wireways:  Use 

manufacturer's standard fittings and accessories. 

3.2 INSTALLATION OF UNDERGROUND CONDUIT 

A. Direct-Buried Conduit: 

1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare trench 

bottom as specified in Section 31 20 00 "Earth Moving" for pipe less than 6 inches (150 

mm) in nominal diameter or as detailed on drawings. 

2. Install backfill as specified in Section 31 20 00 "Earth Moving." 

3. After installing conduit, backfill and compact. Start at tie-in point, and work toward end 

of conduit run, leaving conduit at end of run free to move with expansion and contraction 

as temperature changes during this process. Firmly hand tamp backfill around conduit to 

provide maximum supporting strength. After placing controlled backfill to within 12 

inches (300 mm) of finished grade, make final conduit connection at end of run and 

complete backfilling with normal compaction as specified in Section 31 20 00 "Earth 

Moving." 
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4. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and 

at building entrances through floor. 

a. Couple steel conduits to ducts with adapters designed for this purpose, and encase 

coupling with 3 inches (75 mm) of concrete for a minimum of 12 inches (300 mm) 

on each side of the coupling. 

b. For stub-ups at equipment mounted on outdoor concrete bases and where conduits 

penetrate building foundations, extend steel conduit horizontally a minimum of 

60 inches (1500 mm) from edge of foundation or equipment base. Install insulated 

grounding bushings on terminations at equipment. 

5. Underground Warning Tape: Comply with requirements in Section 26 05 53 

"Identification for Electrical Systems." 

3.3 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES 

A. Install handholes and boxes level and plumb and with orientation and depth coordinated with 

connecting conduits to minimize bends and deflections required for proper entrances. 

B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 

1/2-inch (12.5-mm) sieve to No. 4 (4.75-mm) sieve and compacted to same density as adjacent 

undisturbed earth. 

C. Elevation: In paved areas, set so cover surface will be flush with finished grade. Set covers of 

other enclosures 1 inch (25 mm) above finished grade. 

D. Install handholes with bottom below frost line. 

E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators, 

as required for installation and support of cables and conductors and as indicated. Select arm 

lengths to be long enough to provide spare space for future cables, but short enough to preserve 

adequate working clearances in enclosure. 

F. Field cut openings for conduits according to enclosure manufacturer's written instructions. Cut 

wall of enclosure with a tool designed for material to be cut. Size holes for terminating fittings 

to be used, and seal around penetrations after fittings are installed. 

3.4 EXISTING RACEWAYS  

A. Conditions for Re-Use of Existing Raceways: 

1. Existing raceway is adequately sized for new cables. 

2. Remove existing cables. 

3. Demonstrate to Architect that existing raceway is clear of obstructions and in good 

condition. 

4. Install insulated bushings to replace damaged or missing bushings. Replace non-insulated 

bushings with insulated bushings on raceway sizes 1 inch and larger. 
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3.5 INSTALLATION 

A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 

except where requirements on drawings or in this article are stricter. 

B. Raceways for Optical Fiber and Communications Cable:  Install raceways, metallic and 

nonmetallic, rigid and flexible, as follows: 

1. Install with a maximum of two 90-degree bends or equivalent for each length of raceway 

unless Drawings show stricter requirements.  Separate lengths with pull or junction boxes 

or terminations at distribution frames or cabinets where necessary to comply with these 

requirements. 

3.6 PROTECTION 

A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are 

without damage or deterioration at time of Substantial Completion. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 

manufacturer. 

2. Repair damage to paint finishes with matching touchup coating recommended by 

manufacturer. 

END OF SECTION 26 05 33 
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SECTION 26 05 44 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS 

AND CABLING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Sleeves for raceway and cable penetration of walls and floors. 

2. Sleeve-seal systems. 

3. Sleeve-seal fittings. 

4. Grout. 

5. Silicone sealants. 

B. Related Requirements: 

1. Coordinate sleeve selection and application with selection and application of firestopping 

specified in Division 07 “Penetration Firestopping.” 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Wall Sleeves: 

1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, 

plain ends. 

2. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure 

pipe, with plain ends and integral waterstop unless otherwise indicated. 

B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:  Galvanized-steel 

sheet; 0.0239-inch (0.6-mm) minimum thickness; round tube closed with welded longitudinal 

joint, with tabs for screw-fastening the sleeve to the board. 

C. PVC-Pipe Sleeves:  ASTM D 1785, Schedule 40. 

D. Molded-PVC Sleeves:  With nailing flange for attaching to wooden forms. 

26 05 44 
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E. Sleeves for Rectangular Openings: 

1. Material:  Galvanized sheet steel. 

2. Minimum Metal Thickness: 

a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and 

with no side larger than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 

mm). 

b. For sleeve cross-section rectangle perimeter 50 inches (1270 mm) or more and one 

or more sides larger than 16 inches (400 mm), thickness shall be 0.138 inch (3.5 

mm). 

2.2 SLEEVE-SEAL SYSTEMS 

A. Description:  Modular sealing device, designed for field assembly, to fill annular space between 

sleeve and raceway or cable. 

1. Manufacturers: Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the 

following: 

a. Advance Products & Systems, Inc. 

b. CALPICO, Inc. 

c. Metraflex Company (The). 

d. Pipeline Seal and Insulator, Inc. 

e. Proco Products, Inc. 

2. Sealing Elements:  EPDM rubber interlocking links shaped to fit surface of raceway.  

Include type and number required for raceway material and size of raceway. 

3. Pressure Plates:  Carbon steel. 

4. Connecting Bolts and Nuts:  Carbon steel, with corrosion-resistant coating, of length 

required to secure pressure plates to sealing elements. 

2.3 GROUT 

A. Description:  Nonshrink; recommended for interior and exterior sealing openings in non-fire-

rated walls or floors. 

B. Standard:  ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, 

hydraulic-cement grout. 

C. Design Mix:  5000-psi (34.5-MPa), 28-day compressive strength. 

D. Packaging:  Premixed and factory packaged. 

http://www.specagent.com/LookUp/?uid=123456803016&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803017&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803018&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803019&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803020&mf=04&src=wd
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2.4 SILICONE SEALANTS 

A. Silicone Sealants:  Single-component, silicone-based, neutral-curing elastomeric sealants of 

grade indicated below. 

1. Grade:  Pourable (self-leveling) formulation for openings in floors and other horizontal 

surfaces that are not fire rated. 

2. Sealant shall have VOC content of 40 g/L or less when calculated according to 

40 CFR 59, Subpart D (EPA Method 24). 

3. Sealant shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers." 

B. Silicone Foams:  Multicomponent, silicone-based liquid elastomers that, when mixed, expand 

and cure in place to produce a flexible, nonshrinking foam. 

PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS 

A. Comply with NECA 1. 

B. Comply with NEMA VE 2 for cable tray and cable penetrations. 

C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit 

Floors and Walls: 

1. Interior Penetrations of Non-Fire-Rated Walls and Floors: 

a. Seal annular space between sleeve and raceway or cable, using joint sealant 

appropriate for size, depth, and location of joint.  Comply with requirements in 

Section 07 92 00 "Joint Sealants." 

b. Seal space outside of sleeves with mortar or grout.  Pack sealing material solidly 

between sleeve and wall so no voids remain.  Tool exposed surfaces smooth; 

protect material while curing. 

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

3. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and 

raceway or cable unless sleeve seal is to be installed. 

4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are 

used.  Install sleeves during erection of walls.  Cut sleeves to length for mounting flush 

with both surfaces of walls.  Deburr after cutting. 

5. Install sleeves for floor penetrations.  Extend sleeves installed in floors 2 inches (50 mm) 

above finished floor level.  Install sleeves during erection of floors. 
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D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: 

1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved 

opening. 

2. Seal space outside of sleeves with approved joint compound for gypsum board 

assemblies. 

E. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using [steel] [cast-iron] pipe 

sleeves and mechanical sleeve seals.  Select sleeve size to allow for 1-inch (25-mm) annular 

clear space between raceway and sleeve for installing mechanical sleeve seals. 

F. Underground, Exterior-Wall and Floor Penetrations:  Install cast-iron pipe sleeves.  Size sleeves 

to allow for 1-inch (25-mm) annular clear space between raceway or cable and sleeve for 

installing sleeve-seal system. 

3.2 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway 

entries into building. 

B. Install type and number of sealing elements recommended by manufacturer for raceway or 

cable material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical 

sleeve seals and install in annular space between raceway or cable and sleeve.  Tighten bolts 

against pressure plates that cause sealing elements to expand and make watertight seal. 

3.3 SLEEVE-SEAL-FITTING INSTALLATION 

A. Install sleeve-seal fittings in new walls and slabs as they are constructed. 

B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and 

walls.  Position waterstop flange to be centered in concrete slab or wall. 

C. Secure nailing flanges to concrete forms. 

D. Using grout, seal the space around outside of sleeve-seal fittings. 

3.4 SLEEVE INSTALLATION FOR FIRE RATED ASSEMBLY PARTITIONS 

A. Install sleeves for penetrations of fire-rated floor and wall assemblies unless openings 

compatible with firestop system used are fabricated during construction of floor or wall.  

B. Maintain indicated fire rating of walls, partitions, ceilings and floors at raceway penetrations. 

Install sleeves and sleeve seals with appropriate firestop materials. Comply with Division 07 

Section “Penetration Firestopping.” 

END OF SECTION 26 05 44 
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SECTION 26 05 53 - IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Identification for raceways. 

2. Identification of power and control cables. 

3. Identification for conductors. 

4. Underground-line warning tape. 

5. Warning labels and signs. 

6. Instruction signs. 

7. Equipment identification labels. 

8. Miscellaneous identification products. 

B. Provide identification on all equipment, raceways, boxes, conductors, and devices. 

C. Identification provided should match the identification names, designations, and letters/numbers 

indicated on drawings, schematic and interconnection diagrams, equipment manufacturer’s shop 

drawings, and in specifications. 

1.3 QUALITY ASSURANCE 

A. Comply with ANSI A13.1. 

B. Comply with NFPA 70. 

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 

D. Comply with ANSI Z535.4 for safety signs and labels. 

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks 

used by label printers, shall comply with UL 969. 

1.4 COORDINATION 

A. Coordinate identification names, abbreviations, colors, and other features with requirements in 

other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's 

wiring diagrams, and the Operation and Maintenance Manual; and with those required by codes, 

standards, and 29 CFR 1910.145.  Use consistent designations throughout Project. 

B. Coordinate installation of identifying devices with completion of covering and painting of 

surfaces where devices are to be applied. 

26 05 53 
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C. Coordinate installation of identifying devices with location of access panels and doors. 

D. Install identifying devices before installing acoustical ceilings and similar concealment. 

PART 2 - PRODUCTS 

2.1 POWER RACEWAY IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of 

color field for each raceway size. 

B. Colors for Raceways Carrying Circuits at 600 V or Less:  

1. Black letters on an orange field. 

2. Legend:  Indicate voltage and system or service type. 

C. Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:  Preprinted, 

flexible label laminated with a clear, weather- and chemical-resistant coating and matching 

wraparound adhesive tape for securing ends of legend label. 

D. Snap-Around Labels for Raceways Carrying Circuits at 600 V or Less:  Slit, pretensioned, 

flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway 

or cable it identifies and to stay in place by gripping action. 

E. Snap-Around, Color-Coding Bands for Raceways Carrying Circuits at 600 V or Less:  Slit, 

pretensioned, flexible, solid-colored acrylic sleeve, 2 inches (50 mm) long, with diameter sized 

to suit diameter of raceway or cable it identifies and to stay in place by gripping action. 

F. Metal Tags:  Brass or aluminum, 2 by 2 by 0.05 inch (50 by 50 by 1.3 mm), with stamped 

legend, punched for use with self-locking cable tie fastener. 

G. Write-On Tags:  Polyester tag, 0.015 inch (0.38 mm) thick, with corrosion-resistant grommet 

and cable tie for attachment to conductor or cable. 

1. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag 

manufacturer. 

2.2 CONDUCTOR IDENTIFICATION MATERIALS 

A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils (0.08 

mm) thick by 1 to 2 inches (25 to 50 mm) wide. 

B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 

chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 

label. 

C. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with 

diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping 

action. 
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D. Snap-Around, Color-Coding Bands:  Slit, pretensioned, flexible, solid-colored acrylic sleeve, 2 

inches (50 mm) long, with diameter sized to suit diameter of raceway or cable it identifies and 

to stay in place by gripping action. 

E. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification 

legend machine printed by thermal transfer or equivalent process. 

F. Write-On Tags:  Polyester tag, 0.015 inch (0.38 mm) thick, with corrosion-resistant grommet 

and cable tie for attachment to conductor or cable. 

1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag 

manufacturer. 

2.3 FLOOR MARKING TAPE 

A. 2-inch- (50-mm-) wide, 5-mil (0.125-mm) pressure-sensitive vinyl tape, with black and white 

stripes and clear vinyl overlay. 

2.4 UNDERGROUND-LINE WARNING TAPE 

A. Tape: 

1. Recommended by manufacturer for the method of installation and suitable to identify and 

locate underground electrical and communications utility lines. 

2. Printing on tape shall be permanent and shall not be damaged by burial operations. 

3. Tape material and ink shall be chemically inert, and not subject to degrading when 

exposed to acids, alkalis, and other destructive substances commonly found in soils. 

4. Detectable three-layer laminate, consisting of a printed pigmented polyolefin film, a solid 

aluminum-foil core, and a clear protective film that allows inspection of the continuity of 

the conductive core, bright-colored, continuous-printed on one side with the inscription 

of the utility, compounded for direct-burial service. 

5. Overall Thickness:  5 mils (0.125 mm). 

6. Foil Core Thickness:  0.35 mil (0.00889 mm). 

7. Weight:  28 lb/1000 sq. ft. (13.7 kg/100 sq. m). 

8. 3-Inch (75-mm) Tensile According to ASTM D 882:  70 lbf (311.3 N), and 4600 psi 

(31.7 MPa). 

B. Color and Printing: 

1. Comply with ANSI Z535.1 through ANSI Z535.5. 

2. Inscriptions for Red-Colored Tapes:  ELECTRIC LINE, HIGH VOLTAGE. 

3. Inscriptions for Orange-Colored Tapes: TELEPHONE CABLE, CATV CABLE, 

COMMUNICATIONS CABLE, OPTICAL FIBER CABLE. 
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2.5 WARNING LABELS AND SIGNS 

A. Comply with NFPA 70 and 29 CFR 1910.145. 

B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive adhesive labels, 

configured for display on front cover, door, or other access to equipment unless otherwise 

indicated. 

C. Baked-Enamel Warning Signs: 

1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size 

required for application. 

2. 1/4-inch (6.4-mm) grommets in corners for mounting. 

3. Nominal size, 7 by 10 inches (180 by 250 mm). 

D. Metal-Backed, Butyrate Warning Signs: 

1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396-

inch (1-mm) galvanized-steel backing; and with colors, legend, and size required for 

application. 

2. 1/4-inch (6.4-mm) grommets in corners for mounting. 

3. Nominal size, 10 by 14 inches (250 by 360 mm). 

E. Warning label and sign shall include, but are not limited to, the following legends: 

1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - 

EQUIPMENT HAS MULTIPLE POWER SOURCES." 

2. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN 

FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES 

(915 MM)." 

2.6 INSTRUCTION SIGNS 

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch (1.6 mm) thick for signs 

up to 20 sq. inches (129 sq. cm) and 1/8 inch (3.2 mm) thick for larger sizes. 

1. Engraved legend with black letters on white face. 

2. Punched or drilled for mechanical fasteners. 

3. Framed with mitered acrylic molding and arranged for attachment at applicable 

equipment. 

B. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal 

transfer or equivalent process.  Minimum letter height shall be 3/8 inch (10 mm).  Overlay shall 

provide a weatherproof and UV-resistant seal for label. 
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2.7 EQUIPMENT IDENTIFICATION LABELS 

A. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white 

letters on a dark-gray background.  Minimum letter height shall be 3/8 inch (10 mm). 

B. Engraved, Laminated Acrylic or Melamine Label: Punched or drilled for screw mounting.  

White letters on a dark-gray background.  Minimum letter height shall be 3/8 inch (10 mm). 

C. Stenciled Legend:  In nonfading, waterproof, black ink or paint.  Minimum letter height shall be 

1 inch (25 mm). 

2.8 CABLE TIES 

A. General-Purpose Cable Ties:  Fungus inert, self extinguishing, one piece, self locking, Type 6/6 

nylon. 

1. Minimum Width:  3/16 inch (5 mm). 

2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638:  12,000 psi (82.7 

MPa). 

3. Temperature Range:  Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C). 

4. Color:  Black except where used for color-coding. 

B. UV-Stabilized Cable Ties:  Fungus inert, designed for continuous exposure to exterior sunlight, 

self extinguishing, one piece, self locking, Type 6/6 nylon. 

1. Minimum Width:  3/16 inch (5 mm). 

2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638:  12,000 psi (82.7 

MPa). 

3. Temperature Range:  Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C). 

4. Color:  Black. 

C. Plenum-Rated Cable Ties:  Self extinguishing, UV stabilized, one piece, self locking. 

1. Minimum Width:  3/16 inch (5 mm). 

2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638:  7000 psi (48.2 

MPa). 

3. UL 94 Flame Rating:  94V-0. 

4. Temperature Range:  Minus 50 to plus 284 deg F (Minus 46 to plus 140 deg C). 

5. Color:  Black. 

2.9 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Paint: Comply with requirements in Division 09 painting Sections for paint materials and 

application requirements.  Select paint system applicable for surface material and location 

(exterior or interior). 

B. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine 

screws with nuts and flat and lock washers. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Verify identity of each item before installing identification products. 

B. Location:  Install identification materials and devices at locations for most convenient viewing 

without interference with operation and maintenance of equipment. 

C. Apply identification devices to surfaces that require finish after completing finish work. 

D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and 

methods recommended by manufacturer of identification device. 

E. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners 

appropriate to the location and substrate. 

F. System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding band 

shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in 

contact, side by side.  Locate bands at changes in direction, at penetrations of walls and floors, 

at 50-foot (15-m) maximum intervals in straight runs, and at 25-foot (7.6-m) maximum intervals 

in congested areas. 

G. Aluminum Wraparound Marker Labels and Metal Tags:  Secure tight to surface of conductor or 

cable at a location with high visibility and accessibility. 

H. Cable Ties:  For attaching tags.  Use general-purpose type, except as listed below: 

1. Outdoors:  UV-stabilized nylon. 

2. In Spaces Handling Environmental Air:  Plenum rated. 

I. Underground-Line Warning Tape: During backfilling of trenches install continuous 

underground-line warning tape directly above line at 6 to 8 inches (150 to 200 mm) below 

finished grade.  Use multiple tapes where width of multiple lines installed in a common trench 

or concrete envelope exceeds 16 inches (400 mm) overall. 

J. Painted Identification:  Comply with requirements in Division 09 painting Sections for surface 

preparation and paint application. 

3.2 IDENTIFICATION SCHEDULE 

A. Accessible Raceways and Cables within Buildings:  Identify raceways and the covers of each 

junction and pull box of the following systems with self-adhesive vinyl labels with the wiring 

system legend and system voltage.  System legends shall be as follows: 

1. Emergency Power. 

2. Exit lights. 

3. Power. 

4. UPS. 
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B. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in vaults, pull and 

junction boxes, manholes, and handholes, use color-coding conductor tape to identify the phase. 

1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use colors 

listed below for ungrounded service feeder and branch-circuit conductors. 

a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if 

authorities having jurisdiction permit. 

b. Colors for 208/120-V Circuits: 

1) Phase A:  Black. 

2) Phase B:  Red. 

3) Phase C:  Blue. 

c. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a 

minimum distance of 6 inches (150 mm) from terminal points and in boxes where 

splices or taps are made.  Apply last two turns of tape with no tension to prevent 

possible unwinding.  Locate bands to avoid obscuring factory cable markings. 

C. Install instructional sign including the color-code for grounded and ungrounded conductors 

using adhesive-film-type labels. 

D. Conductors to Be Extended in the Future:  Attach write-on tags to conductors and list source. 

E. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, 

and signal connections. 

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and 

pull points.  Identify by system and circuit designation. 

2. Use system of marker tape designations that is uniform and consistent with system used 

by manufacturer for factory-installed connections. 

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the 

Operation and Maintenance Manual. 

F. Locations of Underground Lines:  Identify with underground-line warning tape for power, 

lighting, communication, and control wiring and optical fiber cable. 

1. Install underground-line warning tape for both direct-buried cables and cables in 

raceway. 

G. Workspace Indication:  Install floor marking tape to show working clearances in the direction of 

access to live parts.  Workspace shall be as required by NFPA 70 and 29 CFR 1926.403 unless 

otherwise indicated.  Do not install at flush-mounted panelboards and similar equipment in 

finished spaces. 

H. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Self-

adhesive warning labels: 

1. Comply with 29 CFR 1910.145. 

2. Identify system voltage with black letters on an orange background. 



IDENTIFICATION FOR ELECTRICAL SYSTEMS Tetra Tech 
26 05 53 / Page 8 Project No. 374886-23001.1 Architects & Engineers 

3. Apply to exterior of door, cover, or other access. 

I. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and 

maintenance of electrical systems and items to which they connect.  Install instruction signs 

with approved legend where instructions are needed for system or equipment operation. 

J. Equipment Identification Labels:  On each unit of equipment, install unique designation label 

that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  

Apply labels to disconnect switches and protection equipment, central or master units, control 

panels, control stations, terminal cabinets, and racks of each system.  Systems include power, 

lighting, control, communication, signal, monitoring, and alarm systems unless equipment is 

provided with its own, user readable identification. 

1. Labeling Instructions: 

a. Indoor Equipment:  Self-adhesive, engraved, laminated acrylic or melamine label.  

Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-) 

high letters on 1-1/2-inch- (38-mm-) high label; where two lines of text are 

required, use labels 2 inches (50 mm) high. 

b. Outdoor Equipment:  Engraved, laminated acrylic or melamine label, Stenciled 

legend 4 inches (100 mm) high. 

c. Elevated Components:  Increase sizes of labels and letters to those appropriate for 

viewing from the floor. 

d. Unless provided with self-adhesive means of attachment, fasten labels with 

appropriate mechanical fasteners that do not change the NEMA or NRTL rating of 

the enclosure. 

2. Equipment to Be Labeled: 

a. Power, Lighting, and Control:  

1) Switchboards, Panelboards, MCCs, Equipment Cabinets, Control Panels, 

Generators, UPS Equipment, Battery Inverter Units, Disconnect Switches, 

Enclosed Circuit Breakers, and Motor Controllers:  

a) Typewritten panelboard directory of circuits in the location provided 

by panelboard manufacturer. 

b) Provide nameplate with equipment identification as indicated on the 

drawings.  

c) Indicate source and location of the source.  

d) Provide nominal system voltage designation labels on cover.  

2) Disconnect Switches and Enclosed Circuit Breakers:  

a) Indicate the equipment designation and location which the disconnect 

serves.  
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3) Motor Controllers and VFD’s:  

a) Indicate the motor designation, location, and the type of service. 

b. Pull boxes, Enclosures, Junction Boxes:  

1) Provide identification labels with feeder, branch circuit, and control circuit 

numbers on cover.  

2) Indicate source(s) and location(s) of the source(s).  

3) Indicate the load(s) and location(s) of the load(s) served.  

4) Provide nominal system voltage designation labels on cover. 

c. Feeder Circuits, Branch Circuits, Control Circuits, Site Lighting Circuits:  

1) Provide cable tags, wire markers, and phase identification tape as 

appropriate.  

2) Identify circuits in each junction box, pull box, outlet box, enclosure, gutter, 

manhole, handhole, lighting standard base, and at each termination.  

3) Identify with circuit number, load and location served, and panel 

(equipment) designation and location from which it originates.  

4) Include identification of the building from which it originates for exterior 

circuits. 

d. Underground Conduits and Circuits:  

1) Provide warning ribbon above the underground installation. The ribbon 

should be capable of being identified by a metal detector.  The ribbon shall 

include continuous lettering similar to “CAUTION BURIED ELECTRIC 

BELOW.” 

e. Empty Conduit Runs and Conduits with Conductors for Future Use:  

1) Provide cable tags. 

2) Indicate proposed future use. 

3) Label conduits and conductors at both ends, including location of another 

end. 

f. Receptacles, Switches, and Control Devices:  

1) Provide identification label on faceplate.  

2) Identify branch circuit number and panel designation and location from 

which it originates.  

3) Identify receptacles supplied from GFCI-type circuit breakers as “GFCI 

Protected.” 
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3. Normal and Emergency Systems: 

a. Equipment Cabinets, Terminal Cabinets, Control Panels, Patch Panels, Racks: 

1) Provide nameplates with equipment identification as indicated on the 

drawings.  

2) Label termination blocks and ports.  

3) Provide nominal system voltage designation labels on cover. 

b. Pull boxes, Enclosures, Junction Boxes:  

1) Provide identification labels including system type and circuit numbers on 

cover.  

2) Indicate equipment and location(s) from which enclosed cables originate.  

3) Indicate the equipment and location(s) of the equipment served.  

4) Provide nominal system voltage designation labels on cover. 

c. Cables and Conduits:  

1) Provide cable tags, wire markers, and identification labels including system 

type and circuit numbers as appropriate.  

2) Identify cables in each junction box, pull box, device box, enclosure, gutter, 

manhole, handhole, and at each termination.  

3) Identify with cable number, equipment and location(s) of the equipment 

served, and equipment designation and location from which it originates.  

4) Label conduits at both ends, including conduit number and location of other 

end.  

5) Include identification of the building from which it originates for exterior 

cables. 

d. Underground Conduits and Cables:  

1) Provide warning ribbon above the underground installation.  The ribbon 

shall be capable of being identified by a metal detector.  The ribbon shall 

include continuous lettering similar to “CAUTION BURIED ELECTRIC 

BELOW.” 

e. Empty Conduit Runs and Conduits with Cables for Future Use:  

1) Provide cable tags and identification labels.  

2) Indicate proposed future use.  

3) Label conduits and cables at both ends (including location of other end). 

f. Access doors and panels for concealed electrical items. 

END OF SECTION 26 05 53 
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SECTION 26 24 16 - PANELBOARDS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Disconnecting and overcurrent protective devices. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of panelboard including switching and overcurrent protective 

device, accessory, and component indicated. Include dimensions and manufacturers' technical 

data on features, performance, electrical characteristics, ratings, and finishes. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified testing agency. 

B. Field Quality-Control Reports: 

1. Test procedures used. 

2. Test results that comply with requirements. 

3. Results of failed tests and corrective action taken to achieve test results that comply with 

requirements. 

C. Panelboard Schedules: For installation in panelboards. Submit final versions after load 

balancing. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For panelboards and components to include in emergency, 

operation, and maintenance manuals. In addition to items specified in Section 01 78 23 

"Operation and Maintenance Data," include the following: 

1. Manufacturer's written instructions for testing and adjusting overcurrent protective 

devices. 

2. Time-current curves, including selectable ranges for each type of overcurrent protective 

device that allows adjustments. 

26 24 16 
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1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. Keys:  Two spares for each type of panelboard cabinet lock. 

2. Circuit Breakers Including GFCI and Ground Fault Equipment Protection (GFEP) Types:  

Two spares for each panelboard. 

1.7 QUALITY ASSURANCE 

A. Source Limitations: Obtain panelboards, overcurrent protective devices, components, and 

accessories from single source from single manufacturer. 

B. Product Selection for Restricted Space: Drawings indicate maximum dimensions for 

panelboards including clearances between panelboards and adjacent surfaces and other items. 

Comply with indicated maximum dimensions. 

C. 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. 

D. Comply with NEMA PB 1. 

E. Comply with NFPA 70. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Remove loose packing and flammable materials from inside panelboards; install temporary 

electric heating (250 W per panelboard) to prevent condensation. 

B. Handle and prepare panelboards for installation according to NECA 407. 

1.9 PROJECT CONDITIONS 

A. Environmental Limitations: 

1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work 

in spaces is complete and dry, work above panelboards is complete, and temporary 

HVAC system is operating and maintaining ambient temperature and humidity conditions 

at occupancy levels during the remainder of the construction period. 

2. Rate equipment for continuous operation under the following conditions unless otherwise 

indicated: 

a. Ambient Temperature: Not exceeding 23 deg F to plus 104 deg F. 

b. Altitude: Not exceeding 6600 feet. 
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B. Service Conditions: NEMA PB 1, usual service conditions, as follows: 

1. Ambient temperatures within limits specified. 

2. Altitude not exceeding 6600 feet. 

C. Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied 

by Owner or others unless permitted under the following conditions and then only after 

arranging to provide temporary electric service according to requirements indicated: 

1. Notify Construction Manager and Owner no fewer than two days in advance of proposed 

interruption of electric service. 

2. Do not proceed with interruption of electric service without Construction Manager's 

written permission. 

3. Comply with NFPA 70E. 

1.10 COORDINATION 

A. Coordinate layout and installation of panelboards and components with other construction that 

penetrates walls or is supported by them, including electrical and other types of equipment, 

raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces. 

Maintain required workspace clearances and required clearances for equipment access doors 

and panels. 

B. Coordinate sizes and locations of concrete bases with actual equipment provided. Cast anchor-

bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified with 

concrete. 

PART 2 - PRODUCTS 

2.1 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 

2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 

3. Siemens Energy & Automation, Inc. 

4. Square D; a brand of Schneider Electric. 

B. Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupting capacity to 

meet available fault currents. 

1. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level 

overloads, and instantaneous magnetic trip element for short circuits. Adjustable 

magnetic trip setting for circuit-breaker frame sizes 250 A and larger. 

2. GFCI Circuit Breakers: Single- and two-pole configurations with Class A ground-fault 

protection (6-mA trip). 

http://www.specagent.com/LookUp/?uid=123456818006&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456818007&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456803135&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456818008&mf=&src=wd
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3. Ground-Fault Equipment Protection (GFEP) Circuit Breakers: Class B ground-fault 

protection (30-mA trip). 

4. Arc-Fault Circuit Interrupter (AFCI) Circuit Breakers: Comply with UL 1699; 120/240-

V, single-pole configuration. 

5. Molded-Case Circuit-Breaker (MCCB) Features and Accessories: 

a. Standard frame sizes, trip ratings, and number of poles. 

b. Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor 

materials. 

c. Application Listing: Appropriate for application; Type SWD for switching 

fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity 

discharge (HID) lighting circuits. 

d. Ground-Fault Protection:  Integrally mounted relay and trip unit with adjustable 

pickup and time-delay settings, push-to-test feature, and ground-fault indicator. 

e. Shunt Trip:  120-V trip coil energized from separate circuit, set to trip at 55 percent 

of rated voltage. 

f. Multipole units enclosed in a single housing or factory assembled to operate as a 

single unit. 

g. Handle Clamp: Loose attachment, for holding circuit-breaker handle in on 

position. 

2.2 ACCESSORY COMPONENTS AND FEATURES 

A. Accessory Set: Include tools and miscellaneous items required for overcurrent protective device 

test, inspection, maintenance, and operation. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify actual conditions with field measurements prior to ordering panelboards to verify that 

equipment fits in allocated space in, and comply with, minimum required clearances specified 

in NFPA 70. 

B. Receive, inspect, handle, and store panelboards according to NECA 407. 

C. Examine panelboards before installation. Reject panelboards that are damaged or rusted or have 

been subjected to water saturation. 
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D. Examine elements and surfaces to receive panelboards for compliance with installation 

tolerances and other conditions affecting performance of the Work. 

E. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install panelboards and accessories according to NECA 407. Comply with NECA 1. 

B. Install overcurrent protective devices and controllers not already factory installed. 

C. Make grounding connections and bond neutral for services and separately derived systems to 

ground. Make connections to grounding electrodes, separate grounds for isolated ground bars, 

and connections to separate ground bars. 

D. Install filler plates in unused spaces. 

E. Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing 

load balancing. 

3.3 IDENTIFICATION 

A. Identify field-installed conductors, interconnecting wiring, and components; provide warning 

signs complying with Section 26 05 53 "Identification for Electrical Systems." 

B. Create a directory to indicate installed circuit loads after balancing panelboard loads; 

incorporate Owner's final room designations. Obtain approval before installing. Use a computer 

or typewriter to create directory; handwritten directories are not acceptable. 

C. Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements 

for identification specified in Section 26 05 53 "Identification for Electrical Systems." 

D. Device Nameplates: Label each branch circuit device in distribution panelboards with a 

nameplate complying with requirements for identification specified in Section 26 05 53 

"Identification for Electrical Systems." 

3.4 FIELD QUALITY CONTROL 

A. Acceptance Testing Preparation: 

1. Test continuity of each circuit. 

B. Tests and Inspections: 

1. Perform each visual and mechanical inspection and electrical test stated in NETA 

Acceptance Testing Specification. Certify compliance with test parameters. 
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2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 

compliance; otherwise, replace with new units and retest. 

3. Perform the following infrared scan tests and inspections and prepare reports: 

a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days 

after Final Acceptance, perform an infrared scan of each panelboard. Remove front 

panels so joints and connections are accessible to portable scanner. 

b. Instruments and Equipment: 

1) Use an infrared scanning device designed to measure temperature or to 

detect significant deviations from normal values. Provide calibration record 

for device. 

C. Panelboards will be considered defective if they do not pass tests and inspections. 

D. Prepare test and inspection reports, including a certified report that identifies panelboards 

included and that describes scanning results. Include notation of deficiencies detected, remedial 

action taken, and observations after remedial action. 

3.5 ADJUSTING 

A. Adjust moving parts and operable component to function smoothly, and lubricate as 

recommended by manufacturer. 

3.6 PROTECTION 

A. Temporary Heating: Apply temporary heat to maintain temperature according to manufacturer's 

written instructions. 

END OF SECTION 26 24 16 
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SECTION 27 13 23 - COMMUNICATIONS OPTICAL FIBER BACKBONE CABLING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Type OFCR optical fiber cable. 

2. Type OFNP optical fiber cable. 

3. Type OFCP optical fiber cable. 

4. Types OFN and OFNG optical fiber cable. 

5. Types OFC and OFCG optical fiber cable. 

6. Optical fiber cable hardware. 

1.2 DEFINITIONS 

A. Conductive Cable: Cable containing non-current-carrying electrically-conductive members such 

as metallic strength members and metallic vapor barriers. 

B. Cross-Connect: A facility enabling termination of cable elements and their interconnection or 

cross-connection. 

C. Type OFCP: Conductive cable for use in plenums, ducts, and other spaces used for 

environmental air. 

D. Types OFC and OFCG: Conductive cable for general purpose use. 

1.3 COORDINATION 

A. Coordinate layout and installation of telecommunications pathways and cabling with Owner's 

telecommunications and LAN equipment and service suppliers. 

1.4 ACTION SUBMITTALS 

A. Product Data: 

1. Type OFCP optical fiber cable. 

2. Types OFC and OFCG optical fiber cable. 

3. Optical fiber cable hardware. 

B. Shop Drawings: 

1. Cabling administration drawings and printouts. 

2. Wiring diagrams showing typical schematic arrangement, including the following: 

a. Telecommunications pathways. 

27 13 23 
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b. Telecommunications grounding system. 

c. Patch panels. 

3. Patch-Panel Drawings: Detail mounting assemblies and show elevations and physical 

relationship between installed components. 

C. Field Quality-Control Reports: Optical fiber cable testing plan. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For optical fiber cable, splices, and connectors. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Environmental Limitations: Do not deliver or install cables and connecting materials until wet-

work in spaces is complete and dry, and temporary HVAC system is operating and maintaining 

ambient temperature and humidity conditions at occupancy levels during remainder of 

construction period. 

B. Test cables upon receipt at Project site. 

1. Test optical fiber cable while on reels. Use optical time domain reflectometer to verify 

cable length and locate cable defects, splices, and connector, including loss value of each. 

Retain test data and include record in maintenance data. 

PART 2 - PRODUCTS 

2.1 TYPE OFCP OPTICAL FIBER CABLE 

A. Type OFCP Optical Fiber Cable: This category covers jacketed optical fiber cable for use in 

vertical runs in plenums, ducts, or other spaces used for environmental air within buildings in 

accordance with Article 770 of NFPA 70 containing noncurrent-carrying electrically conductive 

materials. 

B. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70, by qualified 

electrical testing laboratory recognized by authorities having jurisdiction, and marked for 

intended location and application. 

2. Listing Criteria: UL CCN QAYK; including UL 1651. 

3. General Characteristics: 

a. Performance: TIA-568.3. 

b. Inside Plant Mechanical Properties: ICEA S-83-596. 
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c. Inside-Outside Plant Mechanical Properties: ICEA S-104-696. 

d. Jacket: 

1) Cable cordage jacket, fiber, unit, and group color in accordance with TIA-

598. 

2) Imprinted with fiber count, fiber type, and aggregate length at regular 

intervals not to exceed 40 inch. 

C. Type OFCP, Designation OS2, Inside Plant, Single-Mode Optical Fiber Cable: 

D. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

1. Corning Cable Systems, Commscope, Proterial Cable America, Inc., Superior Essex, 

Siemon. 

2. Source Limitations: Obtain products from single manufacturer. 

3. Additional Characteristics: 

a. Construction: TIA-492CAAB; 9 µm core diameter, 125 µm cladding diameter, 

with low water peak. 

b. Minimum Overfilled Modal Bandwidth-Length Product: 500 MHz-km at 850 nm 

wavelength; 500 MHz-km at 1300 nm wavelength. 

4. Options: 

a. Configuration: 

1) 12-fiber, single loose tube, optical fiber cable. 

b. Maximum Attenuation: 0.5 dB/kmat 1310 nm wavelength; 0.5 dB/kmat 1550 nm 

wavelength. 

c. Jacket Color: Yellow. 

d. Armor: Steelor Aluminum. 

2.2 TYPES OFC AND OFCG OPTICAL FIBER CABLE 

A. Types OFC and OFCG Optical Fiber Cable: This category covers jacketed optical fiber cable 

for general use within buildings in accordance with Article 770 of NFPA 70 containing 

noncurrent-carrying electrically conductive materials. 

B. Performance Criteria: 

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70, by qualified 

electrical testing laboratory recognized by authorities having jurisdiction, and marked for 

intended location and application. 

http://www.specagent.com/Lookup?ulid=14727


COMMUNICATIONS OPTICAL FIBER BACKBONE CABLING Tetra Tech 
27 13 23 / Page 4 Project No. 374886-23001.1 Architects & Engineers 

2. Listing Criteria: UL CCN QAYK; including UL 1651. 

3. General Characteristics: 

a. Performance: TIA-568.3. 

b. Inside Plant Mechanical Properties: ICEA S-83-596. 

c. Inside-Outside Plant Mechanical Properties: ICEA S-104-696. 

d. Jacket: 

1) Cable cordage jacket, fiber, unit, and group color in accordance with TIA-

598. 

2) Imprinted with fiber count, fiber type, and aggregate length at regular 

intervals not to exceed 40 inch. 

C. Types OFC and OFCG, Designation OS2, Inside-Outside Plant, Single-Mode Optical Fiber 

Cable: 

1. Corning Cable Systems, Commscope, Proterial Cable America, Inc., Superior Essex, 

Siemon. 

2. Source Limitations: Obtain products from single manufacturer. 

3. Additional Characteristics: 

a. Construction: TIA-492CAAB; 9 µm core diameter, 125 µm cladding diameter, 

with low water peak. 

4. Options: 

a. Configuration: 

1) 12-fiber, single loose tube, optical fiber cable. 

b. Maximum Attenuation: 0.5 dB/km at 1310 nm wavelength; 0.5 dB/kmat 1550 nm 

wavelength. 

c. Jacket Color: Yellow. 

d. Armor: Steel or Aluminum. 

2.3 OPTICAL FIBER CABLE HARDWARE 

A. Corning Cable Systems, Commscope, Proterial Cable America, Inc., Superior Essex, Siemon. 

B. Performance Criteria: 

1. Fiber Optic Connector Intermateability Standard (FOCIS) specifications of TIA-604 

series. 
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2. TIA-568.3. 

C. Patch Panels: Modular panels housing multiple-numbered, duplex cable connectors. 

1. Number of Connectors per Field: One for each fiber of cable or cables assigned to field, 

plus spares and blank positions adequate to suit specified expansion criteria. 

D. Patch Cords: Factory-made, dual-fiber cables in 36 inch lengths. 

E. Connector Type: Type LC complying with TIA-604-10 connectors. 

F. Plugs and Plug Assemblies: 

1. Male; color-coded modular telecommunications connector designed for termination of 

single optical fiber cable. 

2. Insertion loss not more than 0.250.75dB. 

3. Marked to indicate transmission performance. 

G. Jacks and Jack Assemblies: 

1. Female; quick-connect, simplex and duplex; fixed telecommunications connector 

designed for termination of single optical fiber cable. 

2. Insertion loss not more than 0.25dB. 

3. Marked to indicate transmission performance. 

4. Designed to snap-in to patch panel or faceplate. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Coordinate backbone cabling with protectors and demarcation point provided by 

communications service provider. 

3.2 SELECTION OF OPTICAL FIBER TYPE 

A. Installed in Vertical Shaft or Floor-to-Floor Riser: 

1. Conductive: 

a. Type OFCP. 

3.3 INSTALLATION OF OPTICAL FIBER BACKBONE CABLES 

A. Optical fiber backbone cabling system must provide interconnections between communications 

equipment rooms, main terminal space, and entrance facilities in telecommunications cabling 

system structure. Cabling system consists of backbone cables, intermediate and main cross-

connects, mechanical terminations, and patch cords or jumpers used for backbone-to-backbone 

cross-connection. 
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B. Backbone cabling cross-connects may be located in communications equipment rooms or at 

entrance facilities. Bridged taps and splitters may not be used as part of backbone cabling. 

C. Comply with BICSI N1, NECA NEIS 1, and NECA NEIS 301. 

D. Backbone cabling system must comply with transmission standards in TIA-568.1. 

E. Telecommunications Pathways and Spaces: Comply with TIA-569. 

F. Wiring Methods: 

1. Not in Raceway: Conceal conductors and cables in accessible ceilings, walls, and floors 

where possible. 

2. In Raceway: Install cables in raceways and cable trays except within consoles, cabinets, 

desks, and counters and except in accessible ceiling spaces, in attics, and in gypsum 

board partitions where unenclosed wiring method may be used. Conceal raceway and 

cables except in unfinished spaces. 

a. Install plenum cable in environmental airspaces, including plenum ceilings. 

3. In Enclosures: Bundle, lace, and train cables within enclosures. Connect to terminal 

points with no excess and without exceeding manufacturer's limitations on bending radii. 

Provide and use lacing bars and distribution spools. 

G. Optical Fiber Cabling Installation: 

1. Comply with TIA-568.1 and TIA-568.3. 

2. Comply with BICSI ITSIMM, Ch. 6, "Cable Termination Practices." 

3. Terminate all cables; no cable may contain unterminated elements. Make terminations 

only at indicated outlets, terminals, cross-connects, and patch panels. 

4. Cables may not be spliced. Secure and support cables at intervals not exceeding 60 inch 

and not more than 6 inch from cabinets, boxes, fittings, outlets, racks, frames, and 

terminals. 

5. Install lacing bars to restrain cables, to prevent straining connections, and to prevent 

bending cables to smaller radii than minimums recommended by manufacturer. 

6. Bundle, lace, and train cable to terminal points without exceeding manufacturer's 

limitations on bending radii, but not less than radii specified in BICSI ITSIMM, "Cabling 

Termination Practices" Chapter. Use lacing bars and distribution spools. 

7. Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice cable 

between termination, tap, or junction points. Remove and discard cable if damaged 

during installation and replace it with new cable. 

8. Cold-Weather Installation: Bring cable to room temperature before dereeling. Heat lamps 

may not be used for heating. 
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9. In communications equipment room, provide 10 ft long service loop on each end of 

cable. 

10. Pulling Cable: Comply with BICSI ITSIMM, Ch. 4, "Pulling Cable." Monitor cable pull 

tensions. 

11. Cable may be terminated on connecting hardware that is rack or cabinet mounted. 

H. Open-Cable Installation: 

1. Install cabling with horizontal and vertical cable guides in telecommunications spaces 

with terminating hardware and interconnection equipment. 

2. Cable may not be run through structural members or in contact with pipes, ducts, or other 

potentially damaging items. 

I. Group connecting hardware for cables into separate logical fields. 

3.4 FIRESTOPPING 

A. Comply with requirements in Section 078413 "Penetration Firestopping." 

B. Comply with TIA-569, Annex A, "Firestopping." 

C. Comply with BICSI ITSIMM, "Firestopping" Chapter. 

3.5 GROUNDING 

A. Install grounding in accordance with BICSI ITSIMM, "Grounding (Earthing), Bonding, and 

Electrical Protection" Chapter. 

B. Comply with TIA-607 and NECA/BICSI-607. 

C. Locate grounding bus bar to minimize length of bonding conductors. Fasten to wall allowing at 

least 2 inch clearance behind grounding bus bar. Connect grounding bus bar with minimum 

4 AWG grounding electrode conductor from grounding bus bar to suitable electrical building 

ground. 

D. Bond metallic equipment to grounding bus bar, using not smaller than 6 AWG equipment 

grounding conductor. 

3.6 IDENTIFICATION 

A. Identify system components, wiring, and cabling complying with TIA-606. Comply with 

requirements for identification specified in Section 26 05 53 "Identification for Electrical 

Systems." 

1. Administration Class: Class 2. 

2. Color-code cross-connect fields and apply colors to voice and data service backboards, 

connections, covers, and labels. 
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B. Paint and label colors for equipment identification must comply with TIA-606 for Class 2 level 

of administration. 

C. Cable Schedule: Install in prominent location in each equipment room and wiring closet. List 

incoming and outgoing cables and their designations, origins, and destinations. Protect with 

rigid frame and clear plastic cover. Furnish electronic copy of final comprehensive schedules 

for Project. 

D. Cabling Administration Drawings: Show building floor plans with cabling administration-point 

labeling. Identify labeling convention and show labels for telecommunications closets, 

backbone pathways and cables, entrance pathways and cables, terminal hardware and positions, 

horizontal cables, work areas and workstation terminal positions, grounding buses and 

pathways, and equipment grounding conductors. 

E. Cable and Wire Identification: 

1. Label each cable within 4 inch of each termination and tap, where it is accessible in 

cabinet or junction or outlet box, and elsewhere as indicated. 

2. Each wire connected to building-mounted devices is not required to be numbered at 

device if color of wire is consistent with associated wire connected and numbered within 

panel or cabinet. 

3. Exposed Cables and Cables in Cable Trays and Wire Troughs: Label each cable at 

intervals not exceeding 15 ft. 

4. Label each unit and field within distribution racks and frames. 

5. Identification within Connector Fields in Equipment Rooms and Wiring Closets: Label 

each connector and each discrete unit of cable-terminating and connecting hardware. 

Where similar jacks and plugs are used for both voice and data communication cabling, 

use different color for jacks and plugs of each service. 

F. Labels must be preprinted or computer-printed type with printing area and font color that 

contrasts with cable jacket color but still complies with requirements in TIA 606, for the 

following: 

1. Flexible vinyl or polyester that flexes as cables are bent. 

3.7 FIELD QUALITY CONTROL 

A. Acceptance Testing Preparation: 

1. Bi-directional OTDR testing. 

B. Tests and Inspections: 

1. Visually inspect optical fiber jacket materials for qualified electrical testing laboratory 

certification markings. Inspect cabling terminations in communications equipment rooms 

for compliance with color-coding for pin assignments, and inspect cabling connections 

for compliance with TIA-568.1. 
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2. Visually inspect cable placement, cable termination, grounding and bonding, equipment 

and patch cords, and labeling of all components. 

3. Optical Fiber Cable Tests: 

a. Test instruments must meet or exceed applicable requirements in TIA-568.1. Use 

only test cords and adapters that are qualified by test equipment manufacturer for 

channel or link test configuration. 

b. Link End-to-End Attenuation Tests: 

1) Horizontal and multimode backbone link measurements: Test at 1310 

or1550 nm in one direction in accordance with TIA-526-14, Method B, One 

Reference Jumper. 

2) Attenuation test results for backbone links must be less than 2.0 dB. 

Attenuation test results must be less than those calculated in accordance 

with equation in TIA-568.1. 

C. Nonconforming Work: 

1. Cables will be considered defective if they do not pass tests and inspections. 

2. Remove and replace defective cables and retest. 

D. Collect, assemble, and submit test and inspection reports. 

1. Data for each measurement must be documented. 

2. Data for field quality-control report submittals must be printed in summary report that is 

formatted similar to Table 10.1 in BICSI TDMM, or transferred from instrument to 

computer, saved as text files, and printed and submitted. 

END OF SECTION 27 13 23 
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SECTION 31 10 00 - SITE CLEARING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Protecting existing vegetation to remain. 

2. Removing existing vegetation. 

3. Clearing and grubbing. 

4. Stripping and stockpiling topsoil. 

5. Removing above and below-grade site improvements. 

6. Disconnecting, capping or sealing, removing site utilities, and/or abandoning site utilities 

in place. 

7. Temporary erosion and sedimentation-control measures. 

8. Disposal of waste material. 

1.3 DEFINITIONS 

A. Subsoil:  All soil beneath the topsoil layer of the soil profile and typified by the lack of organic 

matter and soil organisms. 

B. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  

In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban 

environments, the surface soil can be subsoil. 

C. Topsoil (in-situ):  Top layer of the soil profile consisting of existing native surface topsoil or 

existing in-place surface soil and is the zone where plant roots grow.  Its appearance is generally 

friable, pervious, and black or a darker shade of brown, gray, or red than underlying subsoil; 

reasonably free of subsoil, clay lumps, gravel, and other objects more than 2 inches in diameter; 

and free of subsoil and weeds, roots, toxic materials, or other non-soil materials. 

D. Tree-Protection Zone:  Area surrounding individual trees or groups of trees to be protected 

during construction, defined by a circle concentric with each tree with a radius 1.5 times the 

diameter of the drip line unless otherwise indicated on Drawings. 

E. Vegetation:  Trees, shrubs, groundcovers, grass, and other plants. 

31 10 00 
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1.4 MATERIAL OWNERSHIP 

A. Except for stripped topsoil and other materials indicated to be stockpiled or otherwise remain 

Owner's property, cleared materials shall become Contractor's property and shall be removed 

from Project site. 

1.5 SUBMITTALS, GENERAL 

A. General: Submit all informational submittals required by this Section concurrently. 

1.6 INFORMATIONAL SUBMITTALS 

A. Existing Conditions:  Documentation of existing trees and plantings, adjoining construction, and 

site improvements that establishes preconstruction conditions that might be misconstrued as 

damage caused by site clearing. 

1. Use sufficiently detailed photographs or video. 

2. Include plans and notations to indicate specific wounds and damage conditions of each 

tree or other plants designated to remain. 

1.7 CLOSEOUT SUBMITTALS 

A. Record Drawings:  Identifying and accurately showing locations of capped utilities and other 

subsurface structural, electrical, and mechanical conditions. 

1.8 PROJECT CONDITIONS 

A. Verification of Conditions:  Examine conditions under which site clearing is to be accomplished 

and notify Construction Manager and Architect in writing of any conditions detrimental to 

proper and timely accomplishment.  Do not proceed with site clearing until unsatisfactory 

conditions have been corrected. 

B. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 

or used facilities during site-clearing operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 

without permission from Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or 

authorities having jurisdiction. 

C. Improvements on Adjoining Property:  Authority for performing site clearing indicated on 

property adjoining Owner's property will be obtained by Owner before award of Contract. 

1. Do not proceed with work on adjoining property until directed by Architect. 

D. Salvable Improvements:  Carefully remove items indicated to be salvaged and store on Owner's 

premises in location to be determined by Owner. 
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E. Utility Locator Service:  Notify utility locator service for area where Project is located before 

site clearing. 

F. Do not commence site clearing operations until temporary erosion- and sedimentation-control 

and plant-protection measures are in place. 

G. The following practices are prohibited within protection zones: 

1. Storage of construction materials, debris, or excavated material. 

2. Parking vehicles or equipment. 

3. Foot traffic. 

4. Erection of sheds or structures. 

5. Impoundment of water. 

6. Excavation or other digging unless otherwise indicated. 

7. Attachment of signs to or wrapping materials around trees or plants unless otherwise 

indicated. 

H. Do not direct vehicle or equipment exhaust towards protection zones. 

I. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones. 

J. Soil Stripping, Handling, and Stockpiling:  Perform only when the topsoil is dry or slightly 

moist. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Satisfactory Soil Material:  Requirements for satisfactory soil material are specified in Section 

31 20 00 "Earth Moving." 

1. Obtain approved borrow soil material off-site when satisfactory soil material is not 

available on-site. 

B. Antirust Coating:  Fast-curing, lead- and chromate-free, self-curing, universal modified-alkyd 

primer complying with MPI #79, Alkyd Anticorrosive Metal Primer or SSPC-Paint 20 or SSPC-

Paint 29 zinc-rich coating. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect and maintain benchmarks and survey control points from disturbance during 

construction. 

B. Locate and clearly identify trees, shrubs, and other vegetation to remain. Flag each tree trunk at 

54 inches above the ground. 
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C. Protect existing site improvements to remain from damage during construction. 

1. Restore damaged improvements to their original condition, as acceptable to Owner. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL 

A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and 

discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, 

according to erosion- and sedimentation-control Drawings and requirements of authorities 

having jurisdiction.  Refer to Section 31 25 00, “Erosion and Sedimentation Controls.” 

B. Verify that flows of water redirected from construction areas or generated by construction 

activity do not enter or cross tree or plant protection zones. 

C. Inspect, maintain, and repair erosion- and sedimentation-control measures during construction 

until permanent vegetation has been established. 

D. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during 

removal. 

3.3 TREE AND PLANT PROTECTION 

A. General:  Protect trees and plants remaining on-site according to requirements in Section 31 25 

00 "Erosion and Sedimentation Controls." 

B. Should any trees or shrubs be damaged which are to be saved, arrange to have such damage 

treated by a licensed arborist or tree surgeon. 

C. Protect tree and shrub root systems from smothering.  Do not store construction materials, 

debris, or excavated material within plant protection zone.  Do not permit vehicular traffic or 

parking within plant protection zone. Restrict foot traffic to prevent excessive compaction of 

soil over tree, shrub and turf root systems. 

D. Trees or shrubs which die because of the Contractor's failure to conform to the Drawings and 

specifications shall be evaluated by a qualified organization selected by the Owner's 

Representative.  The removal and replacement of the tree, and the evaluation expenses shall be 

paid for by the Contractor.  Contractor shall be required to replace the damaged tree with plant 

material of comparable size and quality (i.e. damaged 12" caliper Red Maple shall be replaced 

by three 4" cal. or four 3" cal. Red Maples).  Substitutions for variety shall be approved by the 

Architect. 

3.4 EXISTING UTILITIES 

A. Owner will arrange for disconnecting and sealing indicated utilities that serve existing structures 

before site clearing, when requested by Contractor. 
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1. Verify that utilities have been disconnected and capped before proceeding with site 

clearing. 

B. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in 

place. 

1.  Owner will arrange to shut off indicated utilities when requested by Contractor. 

C. Locate, identify, and disconnect utilities indicated to be abandoned in place. 

D. Interrupting Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or 

others unless permitted under the following conditions and then only after arranging to provide 

temporary utility services according to requirements indicated: 

1. Notify Construction Manager not less than ten working days in advance of proposed 

utility interruptions. 

E. Excavate for and remove underground utilities indicated to be removed. 

 

1. Coordinate removal of underground utilities with applicable fire suppression, plumbing, 

HVAC, electrical, communications, electronic safety and security and utilities sections 

and Section 02 41 16 "Structure Demolition" and Section 02 41 19 "Selective Structure 

Demolition.” 

3.5 CLEARING AND GRUBBING 

A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new 

construction. 

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated. 

2. Grind down stumps and remove roots, obstructions, and debris to a minimum depth of 18 

inches below exposed subgrade. 

3. Use only hand methods for grubbing within protection zones. 

4. Chip removed tree branches and dispose of off-site. 

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material 

unless further excavation or earthwork is indicated. 

1. Place fill material in horizontal layers not exceeding a loose depth of 8-inches, and 

compact each layer in accordance with Section 31 20 00 "Earth Moving.” 

3.6 TOPSOIL STRIPPING 

A. Remove sod and grass before stripping topsoil. 

B. Strip topsoil in a manner to prevent intermingling with underlying subsoil or other waste 

materials. 

C.  Do not remove surplus topsoil from site. 
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D. Refer to Section 32 92 00 “Turfs and Grasses” for topsoil screening requirements. 

E. Remove subsoil and nonsoil materials from topsoil, including clay lumps, gravel, and other 

objects more than 2 inches in diameter; trash, debris, weeds, roots, and other waste materials. 

F. Stockpile topsoil away from edge of excavations without intermixing with subsoil.  Grade and 

shape stockpiles to drain surface water.  Cover to prevent windblown dust and erosion by water. 

1. Limit height of topsoil stockpiles to 72 inches. 

2. Do not stockpile topsoil within protection zones. 

3.7 SITE IMPROVEMENTS 

A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate 

new construction including foundations, slabs, paving, curbs, gutters, retaining walls, aggregate 

base and other improvements. 

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut along 

line of existing pavement to remain before removing adjacent existing pavement.  Saw-

cut faces vertically.  Leave cut edge neat and square where existing material is cut to 

adjoin new work. 

2. Remove asphalt concrete paving material to full depth and remove from site. Do not use 

asphalt materials for on-site fill. 

3. Gravel and stone fill under removed sidewalks may be reused if suitable for the particular 

new use and if approved by the Architect. 

4. Break up and completely remove miscellaneous concrete, such as small foundations.  

Remove concrete, retaining walls or foundations below grade to a minimum depth of 2’. 

5. Paint cut ends of steel reinforcement in concrete to remain with two coats of antirust 

coating, following coating manufacturer's written instructions.  Keep paint off surfaces 

that will remain exposed. 

3.8 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste 

materials including trash and debris, and legally dispose of them off Owner's property. 

B. Separate recyclable materials produced during site clearing from other nonrecyclable materials.  

Store or stockpile without intermixing with other materials and transport them to recycling 

facilities.  Do not interfere with other Project work. 

END OF SECTION 31 10 00 
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SECTION 31 20 00 - EARTH MOVING  

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Preparing subgrades for foundations, slabs-on-grade, walks, pavements, and turf and 

grasses. 

2. Structural Fill: For backfill under structures, pavements, concrete pads, etc. 

3. Granular Fill: Sub base for interior concrete slabs-on-grade, asphalt paving, concrete 

paving, etc. 

4. Subsurface drainage fill for foundation drains, underdrains, etc. 

5. Excavating and backfilling for buildings and structures. 

6. Excavating and backfilling trenches for utilities and pits for buried utility structures. 

B. Related Requirements: 

1. Section 01 32 00 - Construction Progress Documentation 

2. Section 03 30 53 – Miscellaneous Cast-in-Place Concrete 

3. Section 31 10 00 - Site Clearing 

4. Section 32 92 00 - Turf and Grasses 

5. Section 33 41 00 – Storm Utility Drainage Piping 

1.3 DEFINITIONS 

A. Backfill:  Soil material or controlled low-strength material used to fill an excavation. 

1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to 

support sides of pipe. 

2. Final Backfill:  Backfill placed over initial backfill to fill a trench. 

B. Base Course:  Aggregate layer placed between the subbase course and hot-mix asphalt paving. 

C. Bedding Course:  Aggregate layer placed over the excavated subgrade in a trench before laying 

pipe. 

D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill. 

E. Drainage Course:  Aggregate layer supporting the slab-on-grade that also minimizes upward 

capillary flow of pore water. 

31 20 00 
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F. Subbase: Granular aggregate layer supporting the slab-on-grade and pavement that also 

minimizes upward capillary flow of pore water. 

G. Excavation: Removal of material encountered above subgrade elevations and to lines and 

dimensions indicated. 

1. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond 

indicated lines and dimensions as directed by Geotechnical Engineer. 

2. Bulk Excavation:  Excavation more than 10 feet in width and more than 30 feet in length. 

3. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated 

lines and dimensions without direction by Geotechnical Engineer or Architect.  

Unauthorized excavation, as well as remedial work directed by Geotechnical Engineer or 

Architect shall be without additional compensation. 

H. Fill:  Soil materials used to raise existing grades. 

I. Hazardous Soil Materials:  Soils that are contaminated with petroleum product and/or hazardous 

chemicals, waste, or industrial waste. 

J. Rock:  Rock material in beds, ledges, unstratified masses, conglomerate deposits, and boulders 

of rock material that exceed 1 cu. yd. for bulk excavation or for footing, trench, and pit 

excavation that cannot be removed by rock excavating equipment equivalent to the following in 

size and performance ratings, without systematic drilling, ram hammering, ripping, or blasting, 

when permitted: 

1. Rock Excavation:  Track-mounted excavator rated at not less than 222-hp flywheel power 

with weight of 70,000 lbs or greater and a 30-in wide short-tip radius rock bucket.  

(Ratings are based on Caterpillar's "Model No. 330B”). 

K. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and 

electrical appurtenances, or other man-made stationary features constructed above or below the 

ground surface. 

L. Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill 

immediately below aggregate base, structural fill, drainage fill, or topsoil materials. 

M. Utilities: On-site underground pipes, conduits, ducts, and cables, as well as underground 

services within buildings. 

N. Non-Granular Fill: Soil fill material used to raise existing grades in areas that do not require 

granular or structural fill.  

O. Well-Graded: Soils containing a good range of all representative particle sizes between the 

largest and the smallest.  All sizes must be represented, and no one size should be either 

overabundant or missing. 

P. Poorly-Graded: Soils which either contain a narrow range of particle sizes or have some 

intermediate sizes lacking. 
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1.4 SUBMITTALS 

A. General: Submit all action submittals and informational submittals required by this Section 

concurrently. 

B. Action Submittals: 

1. Product Data:  For each type of the following manufactured products required: 

a. Geotextiles. 

b. Warning tapes. 

2. Material Test Reports:  For each on-site and borrow soil material proposed for fill and 

backfill as follows: 

a. Classification according to ASTM D 2487. 

b. Laboratory compaction curve according to ASTM D 1557. 

c. Submitted material testing and analysis shall demonstrate that no unsuitable soil 

groups are present. 

d. Submitted material testing and analysis shall demonstrate that no absorbent clays 

are present. 

3. Delegated-Design Submittal:   

a. For excavations greater than or equal to 20 feet in depth require engineered 

systems design per OSHA requirements, signed and sealed by a professional 

engineer, and submitted for review. 

b. For geotextile geogrid at HS asphalt areas. 

4. Samples for Verification:  For the following products, in sizes or quantities indicated 

below: 

a. Fill:  One-half gallon by volume of material in sturdy container of each type of fill, 

naming source for each material. 

b. Geotextile:  12 by 12 inches. 

c. Warning Tape:  12 inches long; of each color. 

5. Verification of Conditions:  Written confirmation from installer that installation of 

Earthwork Materials installed in accordance with specifications. 

C. Informational Submittals: 

1. Qualification Data:  For qualified testing agency. 

2. Pre-excavation Photographs or Videotape:  Show existing conditions of adjoining 

construction and site improvements, including finish surfaces, which might be 

misconstrued as damage caused by earth moving operations.  Submit before earth moving 

begins. 
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1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Qualified Installers as defined below: 

1. Earthwork Contractor Experience Requirements: Provide a list of at least four Earthwork 

projects of comparable size, scope, and quality completed successfully by the proposed 

Sub Contractor within the past two years that includes the date completed, project 

Owner’s name and current contact information, including telephone numbers and e-mail 

addresses. 

2. Natural Turf Athletic Field Installer Experience Requirements:  For specifications 

regarding experience requirements for Natural Turf Athletic Field Installer, refer to 

Project Manual Section 32 92 00, TURF AND GRASSES. 

B. Baseball / Natural turf athletic field installation requirements:   

1. Sod / Turf Installer: Engage an experienced turf installation firm to perform work of this 

Section.  Firm shall have completed work similar in material, design, and extent to that 

indicated for this Project with a record of successful in-service performance.  

2. Sod / Natural Turf Athletic Field Installer: Engage an experienced turf installation firm to 

perform athletic field work of this Section.  Firm shall have completed athletic field work 

similar in material, design, and extent to that indicated for this Project with a record of 

successful in-service performance. 

3. Installer's Field Supervision:  Require Installer to maintain an experienced full-time 

supervisor on Project site when work is in progress. 

C. Civil/Structural Preconstruction Conference:  Attend Civil/Structural Preconstruction 

Conference.   

1.6 PROJECT CONDITIONS 

A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 

or used facilities during earth moving operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 

without permission from Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or 

authorities having jurisdiction. 

B. Improvements on Adjoining Property:  If work includes improvements on adjoining property, 

written authorization for performing earth moving indicated on property adjoining Owner's 

property will be obtained by Owner before award of Contract. 

1. Do not proceed with work on adjoining property until directed by Architect. 

C. Utility Locator Service:  Notify utility locator service for area where Project is located before 

beginning earth moving operations. 
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D. Do not commence earth moving operations until temporary and permanent erosion- and 

sedimentation-control measures, specified in Division 31 Section “Erosion and Sedimentation 

Control” are in place. 

E. Do not commence earth moving operations until plant-protection measures specified in Division 

31 Sections “Erosion and Sedimentation Control” and “Site Clearing” are in place. 

F. The following practices are prohibited within tree- or plant-protection zones: 

1. Storage of construction materials, debris, or excavated material. 

2. Parking vehicles or equipment. 

3. Foot traffic. 

4. Erection of sheds or structures. 

5. Impoundment of water. 

6. Excavation or other digging unless otherwise indicated. 

7. Attachment of signs to or wrapping materials around trees or plants unless otherwise 

indicated. 

8. Directing vehicle or equipment exhaust towards protection zones. 

9. Heat sources, flames, ignition sources, and smoking within or near protection zones. 

G. Existing Hazardous Materials: 

1. If during the performance of the work suspected hazardous materials are encountered, do 

not disturb; immediately notify Architect and Owner.  If present, hazardous materials will 

be removed by Owner under a separate contract. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Soil Materials: 

1. General:  Provide imported soil materials when sufficient satisfactory soil materials are 

not available from onsite excavations.  

2. Topsoil:  Refer to Turf and Grasses Specification, Division 32.  

B. Hazardous Materials:  

1. Provide fill materials that are not contaminated with petroleum product, hazardous waste 

or industrial waste. 

2. Contamination above federal, state or local requirements is not acceptable. Materials with 

a visible sheen or petroleum odor shall be rejected. 

C. Unsuitable Soils:  Includes excavated native and imported non-granular, granular and structural 

fill materials. 

1. Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT according to 

ASTM D 2487, or a combination of these groups. 
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a. Soils Materials shall not contain any absorbent aluminum phyllosilicates, including 

but not limited to: bentonite (sodium, calcium, or potassium), tonstein, 

montmorillonite, kaolinite. or other absorbent clays. 

2. Unsuitable soils also include satisfactory soils not maintained within 2 percent of 

optimum moisture content at time of compaction. 

3. Submitted material testing and analysis shall demonstrate that material classification 

meets ASTM-D2487 USC system criteria and that no unsuitable soil groups, or absorbent 

clays are present. 

D. Non-Granular Fill:  Material is to comply with NYSDOT requirements for Select Borrow and 

Select Fill with modifications shown below.  This material is not allowed in areas where 

granular soils are required, including within the building footprint, below pavement areas or 

below a synthetic turf athletic field. 

1. On-Site Non-Granular Fill 

a. Submittal must be provided demonstrating that on-site soil material meets the 

criteria outlined in this Section for use as fill material. 

b. Obtain approval of Architect before proceeding with use of on-site material. 

c. Material is to have no particles greater than 3” in maximum dimension, no more 

than 70% by weight passing the #40 sieve and no more than 20% passing the #200 

sieve. 

d. Testing submitted is to demonstrate that proper compaction can be achieved as 

required in Part 3, Execution.  

2. Imported Non-Granular Fill 

a. Where quantity of approved non-granular fill materials required exceeds that 

available from on-site stock-piles, provide suitable material from off-site sources. 

b. Obtain approval of Architect before proceeding with use of imported fill material. 

c. Material is to have no particles greater than 3” in maximum dimension, no more 

than 70% passing by weight the #40 sieve and no more than 15% passing the #200 

sieve. 

d. Testing submitted is to demonstrate that proper compaction can be achieved as 

required in Part 3, Execution.  
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E. Structural Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed 

stone, and natural or crushed sand. 

1. Type 1 Fill (NYSDOT ITEM No. 304.11 Granular Fill) gradation requirements:  

 

Sieve Designation Percent by Weight Passing 

Square Mesh Sieves 

3 inch 100 

2 inch 90 to 100 

1/4-inch 30 to 65 

#40 5 to 40 

#200 0 to 10 

2. Lightweight Sand Fill:  Required as backfill within the bleacher footprints, extending to a 

20-foot buffer all around the bleacher footprints, and below running track subbase course. 

a. Lightweight sand fill to be high quality natural or manufactured mineral aggregate 

product, accepted on the basis of Maximum Dry Density, gradation and a well-

defined Moisture-Density Relationship Curve. 

1) Maximum Dry Density (MDD) test, per ASTM D698 – Standard Proctor:  < 

115 

2) Current sieve analysis per ASTM D422 (<60 days old) 

3) Material gradation shall conform to the following: 
 

Particle Size Designation Percent Passing by Dry Weight 
 

⅜" 100  

¼" 80-100  

#40 0 – 50  

#200 0 – 10  

F. Granular Fill:  Import all granular fill types from off-site sources.  Granular fill consists of 

crushed / blasted ledge rock stone, free of slag, deleterious materials, trash, roots, debris, frozen 

material and organic or other foreign matter, complying with New York State Department of 

Transportation (NYSDOT) Standard Specification, Section 304, as modified below: 

1. Type 2 Fill (NYSDOT ITEM No. 304.12 / Crushed / Blasted Ledge Rock Stone) 

Gradation Requirements.   

Sieve Designation 

Per ASTM D422 (< 60 days old) 

Percent by Weight Passing 

Square Mesh Sieves 

2 inch 100 

1/4-inch 25 to 60 

#40 5 to 40 

#200 0 to 10 

a. Soundness shall be less than 30% loss based on a four-cycle magnesium sulfate 

soundness test, per ASTM C88. 
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b. Plasticity Index of that portion of fill material passing the No. 40 mesh sieve shall 

not exceed 5.0, per ASTM D4318. 

c. Moisture Density Relationship Modified Effort per ASTM D1557. 

G. Crushed Stone:  Crushed stone to complying with New York State Department of 

Transportation (NYSDOT) Standard Specifications, Section 703-0201 which is product of 

mechanical crushing.  Where indicated, provide the following fill materials, consisting of clean, 

free of slag, durable, sharp-angled fragments of rock of uniform quality.  The crushed stone 

used as coarse aggregate for all items shall be obtained from sources conforming to the 

requirements of the NYSDOT as to sampling, testing methods, Quarry Reports and any other 

required procedures and complying with following requirements: 

1. NYSDOT No. 1 Crushed Stone Gradation Requirements (NYSDOT 703-4 # 1 Stone): 

Sieve Designation Percent by Weight Passing 

Square Mesh Sieves 

1 inch 100 

1/2-inch 90 to 100 

1/4-inch 0 to 15 

#200 0 to 1 

2. NYSDOT No. 2 Crushed Stone Gradation Requirements (NYSDOT 703-4 #2 Stone): 

Sieve Designation Percent by Weight Passing 

Square Mesh Sieves 

1-1/2 inch 100 

1 inch 90 to 100 

1/2-inch 0 to 15 

#200 0 to 1 

H. Drainage Fill:  Mixture of 50 percent NYSDOT No. 1 crushed stone and 50 percent NYSDOT 

No. 2 crushed stone, complying with New York State Department of Transportation Standard 

Specifications, Section 703-02.  

Sieve Designation Percent by Weight Passing 

Square Mesh Sieves 

1-1/2 inch 100 

1 inch 95 to 100 

1/2-inch 25 to 60 

# 4 0 to 10 

# 8 0 to 5 

I. Sand for general use and/or utility bedding:  ASTM C 33; fine aggregate. 

J. Sand for storm water quality sand filter:  Clean (washed) AASHTO M-6/ASTM C-33 medium 

aggregate coarse concrete sand, with effective particle size (D10) between 0.3mm and 0.5mm, a 

uniformity coefficient (Uc) of < 4, and < 4% fines passing the 100 sieve. 
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K. Sand for Septic System – Sand Filter Bed Material. 

1. Approved Filter Sand by applicable review and approval agency (NYSDEC, NYSDOH, 

Local Health Department).  

 

Sieve Designation Percent by Weight Passing 

Square Mesh Sieves 

1/4 inch 100 

# 4 95 to 100 

# 8 80 to 100 

# 16 45 to 85 

# 30 15 to 60 

# 50 3 to 15 

# 100 0 to 4 

# 200 0 

Effective Grain Size 0.25 to 1.0 mm 

Uniformity Coefficient 0 to 4 

L. Coarse Sand for Athletic Field Slit Drains:  Approximate particle size of between 1.0 and 2.0 

mm.  When passed over a sieve, coarse sand will have: 

1. Less than 5 percent retained on a #10 U S standard sieve, 

2. Less than 5 percent passing a #30 U S standard sieve 

3. In no case should more than 1 percent pass through a #50 U S standard sieve. 

2.2 SURFACE STONE 

A. Stone Dust / Stone Screenings:   

1. Material Requirements:   

a. Material is to be in accordance with NYSDOT 304.01940004 Trailway Top 

Course, Stone Dust, Stone Screenings specification. 

b. Stone material to be crushed limestone that is well graded and free from unsuitable 

materials.  All processing shall be completed at the source. 

c. Processing of material is to be completed at the source. 

2. Gradation: 

  

Sieve Designation Percent by Weight Passing 

Square Mesh Sieves 

1/4 inch 100 

#10 55 to 75 

#40 20-40 

#200 7 to 15 



EARTH MOVING  Tetra Tech 

31 20 00 / Page 10 Project No. 374886-23001.1 Architects & Engineers 

3. Soundness:  Material will be accepted on the basis of a Magnesium Sulfate Soundness 

Loss after 4 cycles of 20 percent or less.   

4. Plasticity Index:  Material passing #40 sieve is not to exceed 5.0. 

2.3 GEOTEXTILES 

A. Separation/Filter Fabric - Nonwoven needle-punched polypropylene geotextile filter/separation 

fabric complying with the following:  

 

Fabric Property Value Test Method 

Grab Tensile Strength 120 lb ASTM D 4632 

Grab Tensile Elongation 50 percent ASTM D 4632 

Trapezoid Tear Strength 50 lbs ASTM D 4533 

CBR Puncture Strength 310 lbs min ASTM D 6241 

Apparent Opening Size No. 70 sieve max ASTM D 4751 

Permittivity 1.7 sec-1 ASTM D 4491 

Flow Rate 135 gal min/ft2 ASTM D 4491 

UV Stability 70% after 500 hours ASTM D 4355 

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. TenCate Mirafi - 140N 

b. Amoco - 4547   

c. Geotex – 451 

B. Soil Stabilization Fabric: Heavy duty, commercially manufactured woven polypropylene 

geotextile meeting the following properties: 

 

Fabric Property Test Method Unit Typical Value 

Grab Tensile Strength ASTM D 4632 lbs 200 

Grab Tensile Elongation ASTM D 4632 % 15 

Trapezoidal Tear Strength ASTM D 4533 lbs 75 min. 

CBR Puncture Strength ASTM D 6241 lbs 700 

UV Resistant after 500 hours ASTM D 4355 % Strength 70 

Apparent Opening Size ASTM D 4751 US Sieve 40 

Permittivity ASTM D 4491 sec-1 0.05 

Water Flow Rate ASTM D 4491 gal/min/ft2 4.0 

 

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. TenCate Mirafi - 500X 

b. US Fabrics, Inc. - US 200 

c. Carthage Mills – FX-55 

d. Propex – 200 ST 
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C. Soil Stabilization Geogrid:      

 

1. Delegated design of geogrid product, manufactured from a punched polypropylene sheet, 

which is then oriented in three substantially equilateral directions so that the resulting ribs 

shall have a high degree of molecular orientation, which continues at least in part through 

the mass of the integral node.  Design to be performed by geogrid manufacturer, in 

coordination with Architect and Owner’s Geotechnical Engineer of record.  Geotechnical 

report will be provided to manufacturer upon request. 

 

2. Heavy duty, commercially manufactured Geogrid meeting the following minimum 

properties, or greater: 

 

Fabric Property Test Method Unit Typical Value 

Rib Pitch - Longitudinal ASTM D 4759-02 Inch (nom.) 1.60 

Rib Pitch - Diagonal ASTM D 4759-02 Inch (nom.) 1.60 

Mid Rib Depth - Diagonal ASTM D 4759-02 Inch (nom.) 0.05 

Mid Rib Depth - Transverse ASTM D 4759-02 Inch (nom.) 0.05 

Mid Rib Width - Diagonal ASTM D 4759-02 Inch (nom.) 0.04 

Mid Rib Width - Transverse ASTM D 4759-02 Inch (nom.) 0.04 

Rib Shape N/A N/A Rectangular 

Aperture Shape N/A N/A Triangular 

Junction Efficiency ASTM D 6637-10 

ASTM D7737-11 

% 93 

Radial Stiffness @ Low Strain ASTM D 6637-10 lb / ft @ 

0.5% strain 

15,430 

Chemical Degradation Resistance EPA 9090 N/A 100% 

UV Light & Weathering Resistance ASTM D 4355-05 N/A 70% 

 

3. 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. Tensar Corporation. 

D. Subsurface Drainage Geotextiles:  Refer to Division 33 Section "Storm Utility Drainage 

Piping."  

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions:  Examine conditions under which earthwork is to be accomplished 

in coordination with Installer of materials and components specified in this Section and notify 

affected Prime Contractors and Architect in writing of any conditions detrimental to proper and 

timely accomplishment.  Do not proceed with earthwork until unsatisfactory conditions have 

been corrected in manner acceptable to Installer. 
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1. When Installer confirms conditions as acceptable to ensure proper and timely installation 

and to ensure requirements for applicable warranty or guarantee can be satisfied, submit 

to Architect written confirmation from applicable Installer.  Failure to submit written 

confirmation and subsequent installation will be assumed to indicate conditions are 

acceptable to Installer. 

3.2 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 

settlement, lateral movement, undermining, washout, and other hazards created by earth moving 

operations. 

1. Contractor is entirely responsible for strength and adequacy of bracing and shoring, and 

for safety and support of construction from damage or injury caused by lack of adequate 

protection or by movement or settlement. 

2. Contractors are advised that they are required to comply with Occupational Safety and 

Health Administration’s (OSHA) standards pertaining to excavation. 

3. All excavations must be barricaded at all times using either traffic or A-Frame type 

barricades.  Gaps between barricades may be up to 6-inches wide and must be blocked 

with caution tape. 

B. Protect and maintain erosion and sedimentation controls during earth moving operations. 

C. Protect subgrades and foundation soils from freezing temperatures and frost.  Remove 

temporary protection before placing subsequent materials. 

3.3 UNDERGROUND UTILITY SURVEY 

A. An underground utility survey must be conducted prior to the start of any excavation.  Call 811. 

3.4 DEWATERING 

A. Refer to Specification Section 31 23 19, “Dewatering.” 

B. Prevent surface water and ground water from entering excavations, from ponding on prepared 

subgrades, and from flooding Project site and surrounding area. 

C. Protect subgrades from softening, undermining, washout, and damage by rain or water 

accumulation. 

1. Reroute surface water runoff away from excavated areas.  Do not allow water to 

accumulate in excavations.  Do not use excavated trenches as temporary drainage ditches. 

3.5 EXPLOSIVES 

A. Explosives:  Do not use explosives. 
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3.6 SITE CLEARING 

A. Refer to Division 31 Section "Site Clearing.” 

3.7 EXCAVATION, GENERAL 

A. Classified Excavation: Excavate to subgrade elevations.  Material to be excavated will be 

classified as earth and rock. Do not excavate rock until it has been classified and cross sectioned 

by Geotechnical Engineer.  Changes in the Contract Time may be authorized for rock 

excavation. 

1. Earth excavation includes excavating pavements and obstructions visible on surface; 

underground structures, utilities, and other items indicated to be removed; together with 

soil, boulders, and other materials not classified as rock or unauthorized excavation. 

a. Intermittent drilling; ram hammering; or ripping of material not classified as rock 

excavation is earth excavation. 

2. Rock excavation includes removal and disposal of rock (refer to Definitions section: 

“Rock” paragraph above).  Remove rock to lines and subgrade elevations indicated to 

permit installation of permanent construction without exceeding the following 

dimensions: 

a. 24 inches outside of concrete forms other than at footings. 

b. 12 inches outside of concrete forms at footings. 

c. 6 inches outside of minimum required dimensions of concrete cast against grade. 

d. Outside dimensions of concrete walls indicated to be cast against rock without 

forms or exterior waterproofing treatments. 

e. 6 inches beneath bottom of concrete slabs-on-grade. 

f. 6 inches beneath pipe in trenches, and the greater of 24 inches wider than pipe or 

42 inches wide. 

3.8 EXCAVATION FOR STRUCTURES 

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch.  If 

applicable, extend excavations a sufficient distance from structures for placing and removing 

concrete formwork, for installing services and other construction, and for inspections. 

1. Excavations for Footings and Foundations: Do not disturb bottom of excavation.  

Excavate by hand to final grade just before placing concrete reinforcement.  Trim 

bottoms to required lines and grades to leave solid base to receive other work. 

a. See Structural Drawings for specific removal and replacement instructions if 

required. 

 

2. Pile Foundations:  Stop excavations 6 to 12 inches above bottom of pile cap before piles 

are placed.  After piles have been driven, remove loose and displaced material.  Excavate 

to final grade, leaving solid base to receive concrete pile caps. 
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3. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility 

Structures:  Excavate to elevations and dimensions indicated within a tolerance of plus or 

minus 1 inch.  Do not disturb bottom of excavations intended as bearing surfaces. 

B. Excavations at Edges of Tree- and Plant-Protection Zones: 

1. Excavate by hand to indicated lines, cross sections, elevations, and subgrades.  Use 

narrow-tine spading forks to comb soil and expose roots.  Do not break, tear, or chop 

exposed roots.  Do not use mechanical equipment that rips, tears, or pulls roots. 

2. Protect trees and other plants in accordance with requirements in Division 1 Section 

"Temporary Facilities and Controls" and Division 31 Section “Erosion and Sedimentation 

Control.” 

3.9 EXCAVATION FOR WALKS AND PAVEMENTS 

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and 

subgrades. 

3.10 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below 

frost line. 

B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or 

conduit.  Excavate trench walls vertically from trench bottom to 12 inches higher than top of 

pipe or conduit unless otherwise indicated. 

1. Clearance:  12 inches each side of pipe or conduit. 

C. Trench Bottoms: Excavate trenches 6 inches (150 mm) deeper than bottom of pipe and conduit 

elevations to allow for bedding course. Hand-excavate deeper for bells of pipe. Remove 

projecting stones and sharp objects along trench subgrade. 

D. Trenches in Tree- and Plant-Protection Zones: 

1. Hand-excavate to indicated lines, cross sections, elevations, and subgrades.  Use narrow-

tine spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed 

roots.  Do not use mechanical equipment that rips, tears, or pulls roots. 

2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with 

installation of utilities. 

3. Cut and protect roots in accordance with standard nursery practice and Division 31 

Section “Erosion and Sedimentation Control.”    
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3.11 SUBGRADE INSPECTION 

A. Notify Architect when excavations have reached required subgrade. 

B. If Geotechnical Engineer determines that unsuitable soil is present, continue excavation and 

replace with compacted backfill or fill material as directed. 

3.12 PROOF-ROLLING 

A. Proof-roll subgrade below building slabs, concrete pads and pavements with a pneumatic-tired 

and loaded 10-wheel, tandem-axle dump truck weighing 15 tons to identify soft pockets and 

areas of excess yielding.  Do not proof-roll wet or saturated subgrades. 

1. Completely proof-roll subgrade in one direction and repeating proof-rolling in direction 

perpendicular to first direction with a minimum of six overlapping passes. Limit vehicle 

speed to 3 mph. 

2. Excavate soft spots, unsuitable soils, and areas of excessive pumping or rutting, as 

identified by Geotechnical Engineer and as directed by Owner. Replace with compacted 

backfill or fill as directed.  Notify Architect in writing of any required remediation. 

3. Foundations:  Proof-roll prior to excavation for foundations but after top soil is stripped.  

B. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or 

construction activities without additional compensation. 

3.13 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation 

of concrete foundation or footing to excavation bottom, without altering top elevation.  CLSM 

(flowable fill), per this specification section, may be used when approved by Architect. 

1. Fill unauthorized excavations under other construction, pipe, or conduit in accordance 

with this Section unless otherwise directed by Geotechnical Engineer. 

3.14 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  

Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust. 

1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of 

remaining trees. 

3.15 SOIL STABILIZATION FABRIC 

A. Install soil stabilization fabric:  After subgrade has been compacted and proof-rolled, install soil 

stabilization fabric as specified by the manufacturer, including the following: 

1. Lay fabric in the direction of traffic. 
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2. Overlap fabric side to side and end to end a minimum of two feet. 

3. Insure that fabric lies flat during fill placement. 

3.16 BACKFILL 

A. Place and compact backfill in excavations promptly, but not before completing the following: 

1. Construction below finish grade including, where applicable, subdrainage, dampproofing, 

waterproofing, and perimeter insulation. 

2. Surveying locations of underground utilities for Record Documents. 

3. Testing and inspecting underground utilities. 

4. Removing concrete formwork. 

5. Removing trash and debris. 

6. Removing temporary shoring and bracing, and sheeting. 

7. Installing permanent or temporary horizontal bracing on horizontally supported walls. 

B. Place backfill on subgrades free of mud, frost, snow, or ice. 

3.17 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding 

course to provide continuous support for bells, joints, and barrels of pipes and for joints, 

fittings, and bodies of conduits. 

C. Trenches under Footings:  Backfill trenches excavated under footings and within 18 inches of 

bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings.  

Concrete is specified in Division 03 Section "Cast-in-Place Concrete.”  

D. Trenches under Roadways:  Provide 4-inch- thick, concrete-base slab support for piping or 

conduit less than 30 inches below surface of roadways.  After installing and testing, completely 

encase piping or conduit in a minimum of 4 inches of concrete before backfilling or placing 

roadway subbase course.  Concrete is specified in Division 03 Section "Cast-in-Place 

Concrete.”  

E. Backfill voids with satisfactory soil while removing shoring and bracing. 

F. Place and compact initial backfill of subbase material or satisfactory soil, free of particles larger 

than 1 inch in any dimension, to a height of 12 inches over the pipe or conduit. 

1. Carefully compact initial backfill under pipe haunches and compact evenly up on both 

sides and along the full length of piping or conduit to avoid damage or displacement of 

piping or conduit.  Coordinate backfilling with utilities testing. 

G. Controlled Low-Strength Material:  Place initial backfill of controlled low-strength material to a 

height of 12 inches over the pipe or conduit.  Coordinate backfilling with utilities testing. 

H. Place and compact final backfill of satisfactory soil to final subgrade elevation. 
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I. Controlled Low-Strength Material:  Place final backfill of controlled low-strength material to 

final subgrade elevation. 

J. Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches 

below subgrade under pavements and slabs. 

3.18 SOIL FILL 

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill 

material will bond with existing material. 

B. Place and compact fill material in layers to required elevations as follows.  Refer to Part 2 for 

material requirements and specific conditions for the use of each type of soil material.  All fill 

materials to be approved by Architect per requirements noted in Part 2.  

1. Under grass and planted areas: 

a. Use satisfactory non-granular fill material. 

2. Under walks, pavements and exterior slabs: 

a. Use Structural Fill below subbase layer and Type 2 granular fill for subbase layer. 

3. Under steps and ramps 

a. Use structural fill below subbase layer and Type 2 granular fill for subbase layer. 

4. Under building slabs: 

a. Use structural fill below subbase layer.  For subbase, use No. 2 Crushed Stone.  

See Drawings for depth. 

5. Under synthetic turf fields: 

a. Use Structural Fill or Granular Fill below subbase.   

b. For subbase requirements, refer to Synthetic Turf Fields Section. 

c. Under footings and foundations: 

1) Use structural fill.  

6. Under catch basins, manholes, vaults or other underground structures. 

a. Use structural fill or as noted on drawings. 

C. Place soil fill on subgrades free of mud, frost, snow, or ice. 
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3.19 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before 

compaction to within 2 percent of optimum moisture content. 

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain 

frost or ice. 

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that 

exceeds optimum moisture content by 2 percent and is too wet to compact to specified 

dry density. 

3.20 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Maximum layer depth before compaction: 

1. Under Pavement:  Place backfill and fill soil materials in layers not more than 8 inches in 

loose depth for material compacted by heavy compaction equipment, and not more than 4 

inches in loose depth for material compacted by hand-operated tampers. 

2. Place backfill and fill soil materials in layers not more than 12 inches in loose depth for 

material compacted by heavy compaction equipment, and not more than 8 inches in loose 

depth for material compacted by hand-operated tampers. 

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and 

uniformly along the full length of each structure. 

C. Compact soil materials to not less than the following percentages of maximum dry weight 

density according to ASTM D 1557: 

1. Under structures, building slabs, steps, synthetic turf and pavements, including running 

tracks:   

a. Scarify and recompact top 12 inches of existing subgrade and each layer of backfill 

or fill soil material at 95 percent. 

2. Under walkways:  

a. Scarify and recompact top 6 inches below subgrade and compact each layer of 

backfill or fill soil material at 95 percent. 

3. Under natural turf or unpaved areas:   

a. Compact each layer of subgrade backfill or fill soil material at 85 percent.  

Compact all layers beneath the upper 2'-0" to at least 95 percent.  

4. Utility trenches:  

a. Compact each layer of initial and final backfill soil material at 85 percent. 
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5. Landscape Planting Areas:   

a. Compact each layer of subgrade backfill or fill soil material at 75 percent. 

6. Stone Dust:   

a. Compact each layer of material in accordance with the required compaction, 

minimum of 95 percent. 

7. Under catch basins, manholes, vaults or other underground structures. 

a. Scarify and recompact top 12 inches of existing subgrade and each layer of backfill 

or fill soil material at 95 percent. 

3.21 GRADING 

A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply 

with compaction requirements and grade to cross sections, lines, and elevations indicated. 

1. Provide a smooth transition between adjacent existing grades and new grades. 

2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface 

tolerances. 

B. Site Rough Grading:  Slope grades to direct water away from buildings and to prevent ponding.  

Finish subgrades to required elevations within the following tolerances: 

1. Turf or Unpaved Areas:  Plus or minus 1 inch. 

2. Walks:  Plus or minus 1 inch. 

3. Pavements:  Plus or minus 1/2 inch. 

C. Grading inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch when tested with a 

10-foot straightedge and within +0” / -1” tolerance of bottom of slab.  

3.22 SUBSURFACE DRAINAGE 

A. Drainage Tubing / Subdrainage Pipe:  Specified in Division 33 Section "Storm Utility Drainage 

Piping.” 

B. Subsurface Drain:  Place subsurface drainage geotextile around perimeter of subdrainage trench 

as shown in Drawings. 

1. Compact each filter material layer to 85 percent of maximum dry unit weight according 

to ASTM D 698. 

C. Drainage Backfill:  Place and compact filter material over subsurface drain, in width indicated, 

to within 12 inches of final subgrade, in compacted layers 6 inches thick.  Overlay drainage 

backfill with one layer of subsurface drainage geotextile, overlapping sides and ends at least 6 

inches. 
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1. Compact each filter material layer to 85 percent of maximum dry unit weight according 

to ASTM D 698 with a minimum of two passes of a plate-type vibratory compactor. 

3.23 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS 

A. Place granular fill base course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place granular fill base course under pavements and walks as follows: 

1. Place base course material over subgrade under hot-mix asphalt pavement. 

a. If separation geotextile is shown in details, install on prepared subgrade according 

to manufacturer's written instructions, overlapping sides and ends. 

2. Shape base course to required crown elevations and cross-slope grades. 

3. Place base course 6 inches or less in compacted thickness in a single layer. 

4. Place base course that exceeds 6 inches in compacted thickness in layers of equal 

thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick. 

5. Compact base course at optimum moisture content to required grades, lines, cross 

sections, and thickness to not less than 95 percent of maximum dry unit weight according 

to ASTM D 1557. 

3.24 SUB BASE FOR CONCRETE SLABS-ON-GRADE 

A. Place sub base on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place and compact sub base under cast-in-place concrete slabs-on-grade 

as follows: 

1. Place sub base 8 inches or less in compacted thickness in a single layer. 

2. Place sub base that exceeds 8 inches in compacted thickness in layers of equal thickness, 

with no compacted layer more than 8 inches thick or less than 3 inches thick. 

3. Compact each layer of sub base to required cross sections and thicknesses to not less than 

95 percent of maximum dry density according to ASTM D 4254. 

3.25 INSTALLATION OF SURFACE STONE MATERIAL 

A. Place surface stone material (stone dust, cover stone, etc.) on subgrades free of mud, frost, 

snow, or ice.   

B. Compact so that surface stone layer is consolidated.  During installation avoid bringing 

subgrade material to the surface.  If subgrade material becomes intermixed with surface stone, 

remove contaminated surface stone material and reinstall new surface stone. 
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3.26 FIELD QUALITY CONTROL 

A. Testing Agency: Owner will engage a qualified geotechnical engineering testing agency to 

perform tests and inspections unless otherwise noted. 

B. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with 

subsequent earth moving only after test results for previously completed work comply with 

requirements. 

C. Inspections and tests: 

1. Geotechnical observations:  Proof rolling procedures, site preparation, unsuitable soils 

removal, excavations, footing bearing, and fill placement. 

2. Field Density Testing: 

a. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will 

be performed to verify design bearing capacities.  Subsequent verification and 

approval of other footing subgrades may be based on a visual comparison of 

subgrade with tested subgrade when approved by Geotechnical Engineer. 

b. Testing agency will test compaction of soils in place according to ASTM D 1556, 

ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be 

performed at the following locations and frequencies: 

1) Fill under Footings: In each compacted fill layer, 1 compaction test for 

every 30 linear feet of wall may be taken. 1 compaction test may be made 

under each individual footing. 

2) Foundation Wall Backfill:  At each compacted backfill layer, at least one 

test for every 50 feet or less of wall length, but no fewer than two tests. 

3) Paved and Building Slab Areas:  At subgrade and at each compacted fill and 

backfill layer, at least one test for every 2,000 sq. ft. or less of paved area or 

building slab, but in no case fewer than three tests. 

4) Running Track Areas:  At subgrade and at each compacted fill and backfill 

layer, at least one test for every 1,000 sq. ft. or less of paved area. 

5) Trench Backfill:  At each compacted initial and final backfill layer, at least 

one test for every 150 feet or less of trench length, but no fewer than two 

tests. 

c. When testing agency reports that subgrades, fills, or backfills have not achieved 

degree of compaction specified, scarify and moisten or aerate, or remove and 

replace soil materials to depth required; recompact and retest until specified 

compaction is obtained. 

3. Laboratory testing for on-site fills: 

a. ASTM D 1557 Modified Proctor compaction curve including sieve analysis. 



EARTH MOVING  Tetra Tech 

31 20 00 / Page 22 Project No. 374886-23001.1 Architects & Engineers 

3.27 PROTECTION 

A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep 

free of trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially completed 

surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 

construction operations or weather conditions. 

1. Scarify or remove and replace soil material to depth as directed by Geotechnical Engineer 

or Architect; reshape and recompact. 

C. Where settling occurs before Project correction period elapses, remove finished surfacing, 

backfill with additional soil material, compact, and reconstruct surfacing. 

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, 

and eliminate evidence of restoration to greatest extent possible. 

3.28 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and 

debris, and legally dispose of them off Owner's property. 

END OF SECTION 31 20 00 
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INTRODUCTION 
This report presents the findings of the geotechnical investigation performed at the 
Cato-Meridian Central School District (CMCSD) campus in Cato, New York.  This 
geotechnical report presents the data developed during the subsurface 
investigation and provides analysis and recommendations for the proposed 
construction. 
 
No environmental services are included in this study.  No conclusions have been 
drawn regarding environmental conditions of the site, potential contaminants, 
potential special treatment or disposal of site materials, or other environmental 
considerations. 

AUTHORIZATION 
Our services for this project were authorized by the CMCSD upon review and 
acceptance of our proposal dated March 22, 2023.  An addendum was also 
authorized on May 24, 2023. 

PROJECT DESCRIPTION 
It is our understanding that the project will include: 

• Replacement of the entire septic system for the Elementary School, Jr./Sr. 
High School, and Bus Garage 
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• Replacement of sidewalks curbs and stairs 
• Access road improvements 
• Athletic field improvements, 
• Gym expansion at the Elementary School, 
• Front entrance expansion at Jr./Sr. High School 

DESIGN CRITERIA 
Tetra Tech provided the following boring location plan for this investigation: 

 
 
No other design data was available at the time of this report. 
 
The following ASTM Standards were utilized during this study: 

• ASTM D1586 “Penetration Test and Split-Barrel Sampling of Soils” 
• ASTM D2487 “Standard Practice for Classification of Soils for Engineering 

Purposes (Unified Soil Classification System)” 

~ \\ Ii· 

KEY PLAN 
• PT-PERC TEST 

e AB-10' BORING 
B - 20' BORING 

BB-30' BORING 

• PB - PAVEMENT BORING 
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• ASTM D5434 “Standard Guide for Field Logging of Subsurface Exploration of 
Soil and Rock” 

 
Local geotechnical practice was followed in the performance of this study.  Frost 
depth was assumed to be 48 inches for this analysis. 

SITE CONDITIONS 
The site is located within the Ontario Lowland physiographic province.   Regional 
surficial geologic mapping suggests that natural soils in the site vicinity generally 
consist of glacial till.  Regional bedrock mapping indicates Vernon formation shale 
underlies soil in the area.   

FIELD STUDY 
The subsurface investigation consisted of: 

• ten soil borings; 
• ten percolation tests, and 
• five pavement borings with asphalt cores. 

Soil borings were performed with a Geoprobe 3126GT all-terrain drill rig.  Soil 
samples obtained during the subsurface investigation were classified by a 
Geotechnical Engineer using the Unified Soil Classification System.  Boring logs 
documenting the subsurface conditions encountered are attached.  The boring logs 
and related information depict subsurface conditions only at the specific locations 
and times indicated.  Subsurface conditions and water levels at other locations may 
differ from conditions at the locations where sampling was conducted.  The passage 
of time also may result in changes in the conditions interpreted to exist at the  
locations where sampling was performed. 

LABORATORY TESTING 
Laboratory testing for this project included grain size analysis of the subbase at the 
asphalt core locations.  Test results are attached.  

SUBSURFACE CONDITIONS ENCOUNTERED 
The following presents our interpretation of the subsurface conditions encountered 
during exploration and is based on our review of the recovered samples, the boring 
logs, and our professional experience. 
 
The subsurface conditions encountered by the soil borings generally consisted of: 
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• Surficial topsoil approximately 6 inches in thickness, overlying 
• Silty sand and gravel fill that extended to depths of one to eight feet, overlying 
• Stiff to very stiff silty clay, overlying 
• Hard glacial till. 

In general it appears that the southern half of the site received granular fill to create 
a level area for the athletic fields.  Natural soil below the fill was generally cohesive  
and stiff to hard with a low vertical permeability. 
 
Water levels were measured within the casing or augers at completion of 
advancement and from the open borehole after the augers were removed.  The 
following table summarizes water level measurements at the time of the subsurface 
investigation.   
 

Boring 
Location 

Depth to Water at 
End of Tooling 

Advancement (ft) 

Depth to 
Water After 

Augers 
Removed (ft) 

Depth to Borehole 
Cave-In (ft) 

FB-1 Dry  Dry 8.7 

FB-2 Dry Dry 6.5 

FB-3 Dry 7.9 8.4 

FB-4 Dry 14.4 - 

B-1 Dry Dry - 

BB-1 Dry Dry - 

BB-2 Dry Dry - 

BB-3 Dry Dry 9.9 

BB-4 Dry Dry 4.9 

AB-1 Dry Dry 1.5 

 
Groundwater depths and seepage rates will vary with the seasons and changes in 
precipitation patterns and may be higher during the wetter seasons.  
 
Detailed subsurface information is presented on the attached boring logs.   

 
PERCOLATION TESTING  

Percolation testing was performed in accordance with NYSDOH guidelines at ten 
location.  Test results are summarized in the following table: 
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ASPHALT INVESTIGATION 
 
The results of pavement coring and subbase sampling are summarized in the 
following table: 
 

 

Project Name: Cato-Meridian CSD 

Project Number: 2023-059 
Location Cato, NY 

Date of Test: 6/ 27/ 2023to 7/ 1/ 23 

Summary of Percolation Test Results 

Test 
Stabilized Soil Conditions 

Rate Encountered 
- min/inch uses 

PT- 1 48 .3 SM 
PT-2 46 .5 SM 
PT-3 > 240 CL 

PT-4 > 240 CL 

PT-5 65 .8 SM 
PT-6 7.8 SM 
PT-7 84 .8 SM 
PT-8 23 .0 SM 
PT-9 146.0 ML-CL 
PT- 1O 136.5 ML-CL 

Binder 
Suhh;i.:;e 

LoC!;u:ic-n 
TopCoar.se Co= 

$ubb;ase:hllteri.2! Th.iebt~z Suhgr;me M..a.~eri;il 
Subgnde 

Na,re:s 
Thi.cb.es!: [m.J Th.ichle:;s "N"V.J.ue 

(in.) 
(in.) 

Pa.- i 1" 55' 
~R:.1-.DED 

B" 
GRAVELLY sn.TY ;9 

GRAVEL Wffli SAND CLAYWlTHSA..11>,,'D 

WE'U.-GV.DED 
GtJi.CIALm.aL: 

P,3,.2 1" 3" 
GRAVELWfflfZAND 

B" GPAVELLYSU.TY 38 NON•WOVENGBCTEXm..E 
CLAY wmt 3A..tffi 

aa.-a I" 2" 
WE:lL-GP.ADED 

GRAVEL wmi S..IJID 
.. SANDYSIL'ITCl .i\Y 35 NON-WOVEN" GBOn:crn.E 

p,..4 1.5" 25' 
WEu.-GV.DED 

GRAVEL Wffii f;AND 
8" SANDYZll.TrCL..i..Y -30 

P3-5 1.5' 1.5' 
WE:U-GF,.li.DED 

GRAVEL Wli'H SAND 
B" NORECO'VE.RY 26 
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Asphalt core photographs and subbase particle size analyses are attached.   

RECOMMENDATIONS AND CONCLUSIONS 
 
A. Site Preparation and Earthwork 
 
Earthwork must be performed using methods that will result in stable excavations 
and fills.  Typical temporary earthwork measures such as temporary drainage 
swales, stabilized haul roads, and the use of protective layers of crushed stone can 
be employed at this site.  It is recommended that earthwork is observed by 
geotechnical personnel.   
 
We anticipate earthwork will be performed as follows: 
 

• Install stormwater diversion swales at the high end of the new 
construction area; 

• Dewater as necessary to work in the dry; 
• Strip any existing pavement, fill, topsoil, stumps, roots and organics 

from all areas that will receive new construction to establish subgrade. 
• Create stable level benches for the placement of fill on sideslopes.  

Provide drainage at each bench level. 
• Temporary slopes (less than one week duration) should not be steeper 

than 1.5H:1V unless approved by geotechnical personnel.  Final slopes 
should not be steeper than 3H:1V unless a slope stability analysis is 
performed to confirm acceptability.   

• Proof-roll the pavement subgrade with a fully loaded dump truck, or 
accepted alternative equipment, under the observation of geotechnical 
personnel.  Areas that rut, weave, or deflect should be over-excavated 
and replaced with compacted structural fill (see below for structural fill 
characteristic requirements). 

• Utilize structural fill to raise site grades to the desired elevation.  
Structural fill should consist of imported granular material conforming 
to NYSDOT Subbase Course (2” minus) or approved equal.   

• Field moisture contents for structural fill should be maintained within 2 
percentage points of the optimum moisture content established by 
laboratory testing to provide adequate compaction.  All fill should be 
placed in level lifts having a loose thickness no greater than 12 inches 
and should be compacted to at least the following minimum 
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percentages of the Modified Proctor (ASTM D-1557) maximum dry 
density: 

 
• Below footings:                                                                       95% 
• Beneath slab-on-grade or pavements:                              95% 
• Utility trench backfill:                                                            95% 
• Beneath landscape areas:                                                     90% 
• Beneath sidewalks and exterior slabs:                              95% 

 
Bulk samples of proposed structural fill materials should be delivered 
to our testing laboratory at least two weeks prior to the initiation of 
earthwork.  In-place density testing should be performed at a 
frequency of one test per 500 square feet per lift in open areas and one 
test per 25 feet per lift in trenches. 

• If the structure is to be constructed during the winter months or if the 
building interiors will be subjected to freezing temperatures after 
footer construction, adequate frost cover and protection must be 
provided.  Earthwork cannot be performed with frozen material. 

• Permanent slopes should be graded no steeper than 3 horizontal: 1 
vertical unless they are reinforced or otherwise stabilized. 

 
In utility trenches, or other confined areas, small compaction equipment may be 
necessary such as a vibratory plate, jumping jack or walk-behind vibratory roller.  
In-place density testing should be performed at a frequency of one test per 25 feet 
per lift in trenches. Utility trench fill should be placed in level lifts no greater than 8 
inches in thickness and should be compacted to at least 95%the Modified Proctor 
(ASTM D-1557) maximum dry density.  Structural fill should consist of imported 
granular material such as NYSDOT Subbase (2” minus) or approved equal. Adequate 
frost cover and protection must be provided during winter weather construction.  
Earthwork cannot be performed with frozen material. 
 
B. Excavation and Earth Support 

Temporary excavation slopes must be evaluated by the Contractor’s on-site 
Responsible Person.   The Contractors on-site Responsible Person should 
periodically review excavations for signs of movement or distress.  Excavation 
sidewalls should be periodically raked to remove loose particles.   
 
Site grading and shoring must consider the loads imposed by existing structures.  
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The design of shoring and underpinning elements is beyond the scope of this report. 
 

Design of subsurface walls subjected to lateral earth pressure must consider the 
type of wall, degree of restraint against wall rotation, and other factors.  We suggest 
the following lateral earth pressure parameters: 
 

• Ka = 0.33 
• Kp = 3.00 
• Ko = 0.5 
• Coefficient of friction = 0.4 

Any water pressure or surcharges from equipment, material stockpiles, or adjacent 
structures must be added to the suggested lateral pressure.   
 
It is recommended that drainage is provided for all walls to reduce hydrostatic wall 
loading and possible frost action. Backfill against any walls should consist of a 
relatively well-graded free-draining granular material having no more than 10% 
passing the No. 200 sieve.  The granular backfill zone behind walls should be at least 
one foot wide as measured horizontally from the face of the wall.  Backfill against 
walls should be placed in loose lifts no greater than 6 inches in thickness. A 
nonwoven geotextile filter should be placed between the granular backfill and insitu 
soil to prevent the migration of fine-grained soil. 
 
C. Groundwater and Seepage 

 
Groundwater was generally encountered below a depth of 8 feet during the 
subsurface investigation.  Site soils have low permeability and water will pool in 
excavations.  Surface water must be diverted from the construction area.  Ponding 
water should not be permitted above slopes or on earth surfaces that will support 
foundations, compacted fill, or earth retention structures.  All fill surfaces should be 
sloped or crowned to prevent water ponding and sealed with a smooth-drum roller 
at the end of each shift to reduce erosion.  Smooth rolled surfaces must be scarified 
before placing subsequent lifts of fill. 

 
Storm events and other factors can affect groundwater and seepage during 
construction.  All dewatering discharge should be transported to a temporary 
dewatering basin constructed consistent with NYDEC construction stormwater 
and/or dewatering treatment Best Management Practices (BMPs). 
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D. Light Pole Foundations 
 
Typically light poles are supported on a drilled shaft system.  We suggest the 
following geotechnical parameters for drilled shaft design: 
 

Stratum

Unit 
Weight 

(pcf)
φ 

(degrees) C (psf)
Ultimate 
qside (psf)

Ultimate  
qtip (psf) k (pci) ε50 

Gravelly Sand Fill 125 30 0 950 3000 25 -

Stiff Silty Clay 130 0 2000 1000 10000 400 0.005

Glacial Till 140 0 5000 2000 25000 2000 0.003  
 
We recommend that the drilled shaft is constructed in conformance with the Deep 
Foundation Institute specification for drilled shaft construction.  A temporary casing 
should be utilized when constructing the drilled shaft.  Concrete should be tremied 
and an appropriate head of fluid concrete should be maintained above the bottom of 
the casing during extraction. 
 
Loosened or deleterious material must be removed from the drilled shaft prior to 
concrete placement.  Methods for the inspection of shaft bottoms and side walls by 
geotechnical personnel should be developed and followed throughout construction.   
 
Geotechnical personnel must observe the construction of drilled shafts to ensure 
they are installed in substantial conformance to contract drawings and 
specifications.  Extended depths and/or re-reaming of drilled shafts may be 
necessary where shaft walls and/or bearing grade is considered unacceptable by 
geotechnical personnel due to the presence of disturbed soil, frozen soil, ponded 
water, deleterious materials or soil with unacceptable strength characteristics.  
Drilled shafts should have a minimum diameter of 24 inches to facilitate obstruction 
removal.  The bottom of drilled shafts should be free of loose material and free 
water.  Drilled shafts should not be allowed to saturate due to precipitation and/or 
run-off.  It is recommended that concrete is placed in the drilled shafts the same day 
the shaft bearing elevation is exposed to the atmosphere.  Drilled shafts should not 
be left open for any extended period of time in order to limit disturbance of the shaft 
bottom.  All excavated materials should be offset from open shaft excavation.   
 
A temporary casing should be utilized to ensure the stability of drilled shaft walls 
during installation.  Shaft diameter should be excavated in such a manner that void 
space outside of any temporary casing is minimized.  Temporary casing should be of 
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sufficient strength to withstand handling stresses, drilling stress, as well as concrete, 
earth and water pressures.  Size and length parameters of temporary casing should 
be submitted to the Owner’s Representative for approval.  Dewater the drilled shaft 
prior to placing concrete to the satisfaction of the Owner’s Representative.  An 
appropriate head of fluid concrete should be maintained above the bottom of the 
casing to exceed the anticipated outside soil pressure during casing extraction.   
   
Drilled shaft foundations will be constructed of reinforced concrete with a minimum 
compressive strength of 4000 pounds per square inch.  Concrete should be placed 
in a manner that ensures no segregation of concrete occurs during placement and 
that a consistent required slump is maintained.  The following table depicts 
minimum required slump criteria during concrete placement:  
 

Slump (inches) Drill Method 
4 Dry, uncased or permanent casing 
6 Temporary Casing 
7 Slurry Displacement 

 
Concrete must be placed in one continuous operation.  Guide placement of free-fall 
concrete so as not to hit the reinforcement, hole sides, or anchor bolt assemblies.  
Drainage should be maintained away from drilled shafts and foundation excavations 
both during and after construction.   
 
E. Conventional Shallow Foundations  
 
An allowable bearing pressure of 3,000 pounds per square foot (psf) is 
recommended for the design of shallow foundations provided that the bearing grade 
consists of undisturbed natural stiff silty clay as verified by geotechnical personnel.  
On site soil will soften if allowed to saturate.  Water cannot be allowed to pond in 
excavations.  Any softened, disturbed or saturated soil must be removed from below 
foundation bearing grade prior to placing concrete, as directed by geotechnical 
personnel.   Excavations resulting from the removal of unsuitable material must be 
backfilled with compacted structural fill as approved by geotechnical personnel.     
 
Proper management of the soil will be critical during foundation construction and 
earthwork.  All exterior footings should bear at least 48 inches below finished 
exterior grade for frost protection unless an insulated frost protection system is 
installed.  Foundation bearing grade must be protected from saturation, freezing, or 
disturbance throughout construction. 
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We estimate that foundations designed as recommended herein and properly 
managed during construction will undergo total settlements of less than one inch and 
differential settlements of up to 0.75 inches. 
 
F. Seismic Hazard Concerns, Liquefaction, Seismicity, and Faulting 
 

Correlations with Standard Penetration Testing “N” values recorded during the 
subsurface investigation suggest that seismic Site Class D is appropriate for this 
site.  The estimated design spectral response acceleration parameters are as 
follows: 
 

Design Code Reference: ASCE 7-16
Assumed Risk Category: III

Site Class: D
SDS 0.151g
SD1 0.08g
SMS 0.227g
SM1 0.120g  

 
Liquefaction, surface rupture from faulting or lateral spreading is estimated to have a 
low probability of occurrence given typical regional seismicity. 
regional seismicity. 
 
I. Pavement Sections 

The pavement sections recommended below are based on the assumption that the 
subgrade will be prepared as discussed in this report and that adequate drainage is 
maintained throughout construction and the design life of the pavement.  
Recommended pavement sections are provided for medium duty (car parking) 
areas, heavy duty areas (main drive), and bus parking areas. 
 
Medium Duty Pavement: 

• 1.0 inches – Top Course 
• 3.0 inches – Binder Course 
• 12 inches – Subbase Course 
• Woven Geotextile Layer (500X) 
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Heavy Duty Pavement: 
• 1.0 inches – Top Course 
• 3.5 inches – Binder Course 
• 12 inches – Subbase Course 
• Woven Geotextile Layer (500X) 

 
Bus Parking Area Pavement: 

• 1.0 inches – Top Course 
• 4.5 inches – Binder Course 
• 12 inches – Subbase Course 
• Woven Geotextile Layer (500X) 

 
Please note that the pavement sections provided above were designed primarily for 
automobile and bus traffic with occasional tractor-trailer traffic and are not intended 
for heavy construction vehicle traffic.  Temporary construction traffic lanes may 
require a thicker subbase to provide a stable surface for heavy construction 
vehicles. 
 
Exposed subgrades of proposed pavement areas should be evaluated by proof-
rolling using a loaded tandem axle dump truck or a 10 ton smooth drum roller (static 
mode).  Proof-rolling, evaluation of subgrades, and any undercutting and 
stabilization should be monitored by a qualified geotechnical engineer. 
 
The materials for the recommended pavement sections should consist of the 
following: 
 

• Asphalt Concrete Top Course - NYSDOT Standard Specifications, Item No. 
402.128902 - Hot Mix Asphalt, Top Course. 

• Asphalt Concrete Binder Course - NYSDOT Standard Spec., Item No. 
402.198902 - Hot Mix Asphalt, Binder Course. 

• Subbase Course – Should comply with NYSDOT Standard Specifications, Item 
No. 304.12 - Type 2 or Item No. 304.14 – Type 4 Subbase. 

• Geotextile - Woven polypropylene stabilization/separation geotextile (i.e., 
Mirafi 500X or approved similar). 

 

Adjacent geotextile panels should have an overlap of at least 18 inches.  The 
subbase should be placed and compacted in accordance with the recommendations 
presented below.  Construction of the asphaltic concrete courses (i.e. binder and 
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top) should be performed in accordance with NYSDOT Standard Specification 
Section 400.  Asphaltic concrete courses should be compacted to at least 92 percent 
of the maximum theoretical density.  Subbase should be compacted to 95% of the 
Modified Proctor maximum theoretical density at a moisture content within two 
percent of the optimum moisture content. 

LIMITATIONS 
This report was prepared for the Cato Meridian Central School District and should 
not be construed as instruction to the Contractor.  Detailed design information was 
not available at the time of preparing this report.  Kenney Geotechnical Engineering 
Services shall be afforded the opportunity to complete a thorough review of the final 
facility design as it relates to foundations and earthworks to verify our assumptions, 
and to confirm that our recommendations are appropriate.  If not given this 
opportunity, Kenney Geotechnical Engineering services cannot assume liability for 
omissions, misinterpretations, or deficiencies. 
 
The recommendations presented in this report are predicated on the performance of 
construction observation and testing by qualified geotechnical personnel.  We 
request continued involvement with this project so that we may assess subsurface 
conditions exposed during construction to determine if modifications to our 
recommendations are necessary.  

REFERENCES 
“Surficial Geologic Map of New York – Finger Lakes Sheet”, New York State 
Museum, 1986. 
 
“Bedrock Map of New York –Finger Lakes Sheet”, New York State Museum, 1970. 
 
 
 
 
 
 
 
 
 
 
 
 



14 
 

Job Number: 2023-059                                                                       Kenney Geotechnical Engineering Services, PLLC 
P.O. Box 117 Warners, NY, 13164, Phone (315)-638-2706, Fax (315)-638-1544, www.kenneygeotechnical.com 

 

 
 
 
 
 
 
 
 

BORING LOGS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Cato-Meridian Central School District 

Cato-Meridian Central Schools Complex 

2851 NY-370 

Cato, NY 13033  

FB-1 FB-4

FB-3FB-2

Kiley.Rooker
Oval

Kiley.Rooker
Line

Kiley.Rooker
Line

Kiley.Rooker
Callout
B-1 (20FT)

Kiley.Rooker
Oval

Kiley.Rooker
Callout
AB-1 (10FT)

Kiley.Rooker
Polygon

Kiley.Rooker
Polygon

Kiley.Rooker
Polygon

Kiley.Rooker
Polygon

Kiley.Rooker
Polygon

Kiley.Rooker
Callout
PB-1

Kiley.Rooker
Callout
PB-2

Kiley.Rooker
Callout
PB-3

Kiley.Rooker
Callout
PB-4

Kiley.Rooker
Callout
PB-5

Kiley.Rooker
Rectangle

Kiley.Rooker
Rectangle

Kiley.Rooker
Rectangle

Kiley.Rooker
Rectangle

Kiley.Rooker
Callout
PT-1

Kiley.Rooker
Callout
PT-2

Kiley.Rooker
Callout
PT-3

Kiley.Rooker
Callout
PT-4

Kiley.Rooker
Rectangle

Kiley.Rooker
Rectangle

Kiley.Rooker
Callout
PT-5

Kiley.Rooker
Callout
PT-6

Kiley.Rooker
Rectangle

Kiley.Rooker
Callout
PT-7

Kiley.Rooker
Callout
PT-8

Kiley.Rooker
Rectangle

Kiley.Rooker
Rectangle

Kiley.Rooker
Callout
PT-9

Kiley.Rooker
Callout
PT-10

Kiley.Rooker
Line

Kiley.Rooker
Oval

Kiley.Rooker
Line

Kiley.Rooker
Line

Kiley.Rooker
Oval

Kiley.Rooker
Line

Kiley.Rooker
Callout
BB-2 (30FT)

Kiley.Rooker
Callout
BB-3 (30FT)

Kiley.Rooker
Typewritten Text
KEY PLAN

Kiley.Rooker
Rectangle

Kiley.Rooker
Rectangle

Kiley.Rooker
Oval

Kiley.Rooker
Line

Kiley.Rooker
Line

Kiley.Rooker
Oval

Kiley.Rooker
Polygon

Kiley.Rooker
Typewritten Text
PT-PERC TEST

Kiley.Rooker
Typewritten Text
AB- 10' BORING

Kiley.Rooker
Typewritten Text
B - 20' BORING

Kiley.Rooker
Typewritten Text
PB - PAVEMENT BORING

Kiley.Rooker
Rectangle

Kiley.Rooker
Line

Kiley.Rooker
Line

Kiley.Rooker
Line

Kiley.Rooker
Line

Kiley.Rooker
Rectangle

Kiley.Rooker
Callout
BB-1 (30FT)

Kiley.Rooker
Callout
BB-2 (30FT)

Kiley.Rooker
Rectangle

Kiley.Rooker
Line

Kiley.Rooker
Line

Kiley.Rooker
Typewritten Text
BB-30' BORING

Kiley.Rooker
Rectangle

Kiley.Rooker
Line

Kiley.Rooker
Oval

Kiley.Rooker
Line

Kiley.Rooker
Line

Kiley.Rooker
Oval

Kiley.Rooker
Line

Kiley.Rooker
Line

Kiley.Rooker
Oval

Kiley.Rooker
Line

Kiley.Rooker
Line

Kiley.Rooker
Oval

Kiley.Rooker
Line

DAN.BEAL
Polygon
F



Geotechnical Boring Log

Project Number: NM FB-1
Ground Elevation: CMK 1 OF 1

Drill Rig: DRY
Drill Method: DRY

Driller: DRY

4 0.5
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10 50/.4
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30

14 50/.4
15.0

15 30
50/.4

AUGER REFUSAL AT 15.0 FT

TOPSOIL

(SC-SM) MEDIUM DENSE, BROWN SILTY CLAYEY 
SAND, MOIST

SIMILAR SOIL, MEDIUM DENSE, MOIST

(SWG) MEDIUM DENSE, BROWN WELL-GRADED 
SAND WITH GRAVEL, MOIST

SIMILAR SOIL, MEDIUM DENSE, MOIST

(SC-SM) MEDIUM DENSE, BROWN SILTY CLAYEY 
SAND WITH GRAVEL, MOIST

SPT

SPT

SPT

SPT

SPT

14

13

12

16

SPT 8 100
GLACIAL TILL: (CL-ML) HARD, GREY GRAVELLY 

SILTY CLAY WITH SAND, MOIST

Sheet:

Boring Number

Depth To Groundwater While Drilling:
Depth To Groundwater Before Auger Removal:

D. Green

Location:
Started:

Cato, NY
7/7/2023

3100 GT
3.25 HSA

Pocket 
Penet. (tsf)

Moisture 
Content (%)

Project Name:

Strata 
Change 

Depth (ft.)

Logged By:
Checked By:

C.I.P
Cato-Meridian CSD

Completed: 7/7/2023

Depth 
(ft)

Sample 
Type

Graphic 
Log
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) Blow 

Count Per 
6 inches

N 
(bpf)

Client:

2023-059

USCS Material Description

Depth To Groundwater After Auger Removal:

SIMILAR SOIL, MEDIUM DENSE, MOIST

SIMILAR SOIL, DENSE, MOIST

SPT 2 100
(GC-GM) VERY DENSE, GREY/BROWN SILTY 

CLAYEY GRAVEL WITH SAND, MOIST

Bottom of Boring:  15.9 FT Cave Depth:  8.7 FT
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Geotechnical Boring Log

Project Number: NM FB-2
Ground Elevation: CMK 1 OF 1

Drill Rig: DRY
Drill Method: DRY

Driller: DRY
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(CL-ML) MEDIUM STIFF, BROWN SANDY SILTY 
CLAY, MOIST

(SWG) LOOSE, BROWN/GREY WELL-GRADED SAND 
WITH GRAVEL AND SILT, MOIST

SIMILAR SOIL, MEDIUM DENSE, MOIST

SIMILAR SOIL, DENSE, MOIST

(MLS) DENSE, GREY SANDY SILT, MOIST

GLACIAL TILL: (MLS) DENSE, GREY SANDY SILT 
WITH GRAVEL

AUGER REFUSAL AT 11.7 FT

SIMILAR SOIL, VERY DENSE, MOIST                                                        
GREY ROCK CHIPS OBSERVED BOULDERS/COBBLES IN TILL 
Bottom of Boring: 12.0  FT Cave Depth: 6.5  FT

SPT

5

SPT 10 16

SPT 15 46

SPT 2 50/.3

16 42

Started: 7/7/2023 3.25 HSA Depth To Groundwater Before Auger Removal:

Completed: 7/7/2023 D. Green Depth To Groundwater After Auger Removal:
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Count Per 
6 inches

Graphic 
Log

N 
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USCS Material Description
Strata 

Change 
Depth (ft.)

Pocket 
Penet. (tsf)

Project Name:

Location:

C.I.P 2023-059 Logged By: Boring Number

Client: Cato-Meridian CSD Checked By: Sheet:

Cato, NY 3100 GT Depth To Groundwater While Drilling:

Moisture 
Content (%)

Depth 
(ft)

Sample 
Type

SPT 9 6

SPT 6
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Geotechnical Boring Log

Project Number: NM FB-3
Ground Elevation: CMK 1 OF 1

Drill Rig: DRY
Drill Method: DRY

Driller: 7.9
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Moisture 
Content (%)

Cave Depth:  8.4 FT

SPT 1 100
GLACIAL TILL: (CL-ML) HARD, GREY/BROWN SILTY 

CLAY, MOIST

SIMILAR SOIL, MEDIUM STIFF, MOIST

GREY SIMILAR SOIL, MEDIUM STIFF, MOIST

(CL-ML) STIFF, GREY SILTY CLAY, MOIST

SIMILAR SOIL, BROWN, MEDIUM STIFF, MOIST 
COBBLES AND BOULDERS ENCOUNTERED WHILE 

DRILLING AT 11.0 FT

SPT 12 8

SPT 20 9

Bottom of Boring:  18.9 FT

SPT 6 10

TOPSOIL

SPT 13 9
(CL-ML) STIFF, BROWN/GREY SANDY SILTY CLAY 

WITH ORGANICS, MOIST

SPT 5 7

Depth 
(ft)

Sample 
Type

Re
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) Blow 

Count Per 
6 inches

Graphic 
Log

N 
(bpf)

USCS Material Description
Strata 

Change 
Depth (ft.)

Pocket 
Penet. (tsf)

Location: Cato, NY 3100 GT Depth To Groundwater While Drilling:

Started: 7/7/2023 3.25 HSA Depth To Groundwater Before Auger Removal:

Completed: 7/7/2023 D. Green Depth To Groundwater After Auger Removal:

Project Name: C.I.P 2023-059 Logged By: Boring Number

Client: Cato-Meridian CSD Checked By: Sheet:

(MLS) LOOSE, BROWN SANDY SILT WITH ORGANICS, MOIST

(GWS) LOOSE, GREY WELL-GRADED GRAVEL WITH 
SAND AND SILT, MOIST

(SP-SM) VERY DENSE, BROWN POORLY GRADED 
SAND WITH SILT, MOIST

~ Kenney Geotechnical 
~ Services 
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Geotechnical Boring Log

Project Number: NM FB-4
Ground Elevation: CMK 1 OF 1

Drill Rig: DRY
Drill Method: DRY

Driller: DRY
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Bottom of Boring:  19.2 FT Cave Depth:  no cave

(CL-ML) HARD, BROWN GRAVELLY SILTY CLAY 
WITH SAND, MOIST

SPT 15 49

Strata 
Change 

Depth (ft.)

Pocket 
Penet. (tsf)

GLACIAL TILL: (CL-ML) HARD, BROWN GRAVELLY 
SILTY CLAY, MOIST

Moisture 
Content (%)

SPT 9 20

TOPSOIL - HAND DUG
(MLS) MEDIUM DENSE, BROWN SANDY SILT, MOIST
(GWS) MEDIUM DENSE, GREY WELL-GRADED 

GRAVEL WITH SAND, MOIST

SPT 14 58 SIMILAR SOIL,VERY DENSE, MOIST

FILL: (SM) VERY DENSE, BROWN SILTY SAND WITH GRAVEL, MOIST

SIMILAR SOIL, MEDIUM DENSE, MOIST

(CL-ML) VERY STIFF, GREY SANDY SILTY CLAY WITH 
ROCK CHIPS AND ORGANIC ODOR, MOIST

SPT 7 14 (CL-ML) STIFF, BROWN SANDY SILTY CLAY, MOIST

Logged By: Boring Number

Client: Cato-Meridian CSD Checked By: Sheet:

Location: Cato, NY 3100 GT Depth To Groundwater While Drilling:
Depth To Groundwater Before Auger Removal:

Completed: 7/7/2023 D. Green Depth To Groundwater After Auger Removal:

Depth 
(ft)

Sample 
Type
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Project Name: C.I.P 2023-059

Started: 7/7/2023 3.25 HSA

SPT 15 17

Blow 
Count Per 
6 inches

Graphic 
Log

N 
(bpf)

USCS Material Description

SPT 10 100 SIMILAR SOIL, GREY, HARD, MOIST

SIMILAR SOIL, HARD, MOIST
AUGER REFUSAL AT 17.6 FT

SPT 3 100
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Geotechnical Boring Log

Project Number: NM B-1
Ground Elevation: CMK 1 OF 1

Drill Rig: DRY
Drill Method: DRY

Driller: DRY
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Bottom of Boring:  18.7 FT Cave Depth:   FT

SPT 12 100 SIMILAR SOIL, HARD, MOIST

(CL-ML) VERY STIFF, BROWN SANDY SILTY CLAY, 
MOIST

SPT 7 36
(CL-ML) HARD, BROWN GRAVELLY SILTY CLAY 

WITH SAND, MOIST

SPT 12 100
GLACIAL TILL: (CL-ML) HARD, GREY GRAVELLY 

SILTY CLAY WITH SAND, MOIST

SPT 2 19

SPT 4 24 SIMILAR SOIL, VERY STIFF, MOIST

Moisture 
Content (%)

SPT 12 5

TOPSOIL

SPT 0 5 NO RECOVERY

OL: (CL-ML) MEDIUM STIFF, BROWN SANDY SILTY 
CLAY WITH ORGANICS, MOIST
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Depth (ft.)
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Location: Cato, NY 3100 GT Depth To Groundwater While Drilling:

Started: 7/5/2023 3.25 HSA Depth To Groundwater Before Auger Removal:

Completed: 7/5/2023 D. Green Depth To Groundwater After Auger Removal:

Project Name: C.I.P 2023-059 Logged By: Boring Number

Client: Cato-Meridian CSD Checked By: Sheet:
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Geotechnical Boring Log

Project Number: NM BB-1
Ground Elevation: CMK 1 OF 1

Drill Rig: DRY
Drill Method: DRY

Driller: DRY
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Bottom of Boring:  19.9 FT Cave Depth:   FT

FILL: (CL-ML) SOFT, BROWN SANDY SILTY CLAY 
WITH GRAVEL, MOIST

SIMILAR SOIL, STIFF, MOIST

FILL: (SC-SM) LOOSE, BROWN SILTY CLAYEY SAND 
WITH GRAVEL, MOIST

(CL-ML) VERY STIFF, BROWN SANDY SILTY CLAY 
WITH GRAVEL, MOIST

GLACIAL TILL: (CL-ML) HARD, GREY GRAVVELY 
SILTY CLAY WITH SAND, MOIST

SIMILAR SOIL, HARD, MOIST

SPT 24 37

SPT 17 44

21 NO RECOVERY

SPT 8 4

SPT 10 10

SPT 10 21
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Graphic 
Log
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USCS Material Description
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Change 
Depth (ft.)

Pocket 
Penet. (tsf)

Moisture 
Content (%)

SPT 10 7

TOPSOIL

FILL: (SC-SM) LOOSE, BROWN SILTY CLAYEY SAND 
WITH GRAVEL, MOIST

Cato, NY 3100 GT Depth To Groundwater While Drilling:

Started: 7/5/2023 3.25 HSA Depth To Groundwater Before Auger Removal:

Completed: 7/5/2023 D. Green Depth To Groundwater After Auger Removal:

C.I.P 2023-059 Logged By: Boring Number

Client: Cato-Meridian CSD Checked By: Sheet:

Project Name:

Location:

Depth 
(ft)

Sample 
Type
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Geotechnical Boring Log

Project Number: NM BB-2
Ground Elevation: CMK 1 OF 1

Drill Rig: DRY
Drill Method: DRY

Driller: DRY

1 0.5
1 1

3
2 6

5
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4 16 4.0

7
5 2

25
6 15

40 7.0
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8 44 8.0
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9
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50/.4

11.6 SPT 4 50/.4 100

0 100 NO RECOVERY50/.4

SPT 5 100

Bottom of Boring: 12.0  FT Cave Depth:   FT

SPT 18 27

SPT 15 65

Moisture 
Content (%)

SIMILAR SOIL, HARD, MOIST
GLACIAL TILL: (CL-ML) HARD, BROWN GRAVELLY SILTY 

CLAY WITH SAND, MOIST
COBBLES AND BOULDERS OBSERVED WHILE DRILLING

(CL-ML) VERY STIFF, BROWN GRAVELLY SILTY CLAY 
WITH SAND, MOIST

GLACIAL TILL: (CL-ML) HARD, GRAVELY SILTY CLAY WITH 
SAND, MOIST                                                           AUGER 

REFUSAL AT 11.6 FT
SIMILAR SOIL, HARD, MOIST

SPT 12 4

TOPSOIL

(SM) VERY LOOSE, BROWN SILTY SAND WITH 
GRAVEL, MOIST

SPT 4 27 SIMILAR SOIL, MEDIUM DENSE, MOIST

SPT

Depth 
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Sample 
Type
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) Blow 

Count Per 
6 inches

Graphic 
Log

N 
(bpf)

USCS Material Description
Strata 

Change 
Depth (ft.)

Pocket 
Penet. (tsf)

Location: Cato, NY 3100 GT Depth To Groundwater While Drilling:

Started: 7/5/2023 3.25 HSA Depth To Groundwater Before Auger Removal:

Completed: 7/5/2023 D. Green Depth To Groundwater After Auger Removal:

Project Name: C.I.P 2023-059 Logged By: Boring Number

Client: Cato-Meridian CSD Checked By: Sheet:
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........................ 
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Geotechnical Boring Log

Project Number: NM BB-3
Ground Elevation: CMK 1 OF 1

Drill Rig: DRY
Drill Method: DRY

Driller: DRY
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14 50/.4
SPT 0 50/.5 100

GREY SIMILAR SOIL, HARD, MOIST

GREY SIMILAR SOIL, HARD, MOIST

GREY SIMILAR SOIL, HARD, MOIST
AUGER REFUSAL AT 14.0 FT

SPT 16 34

SPT 5 19

TOPSOIL

SPT 12 30
(CL-ML) VERY STIFF, BROWN GRAVELLY SILTY CLAY 

WITH SAND, MOIST

SPT 14

GREY SIMILAR SOIL, HARD, MOIST

42

SPT 22 60

SPT 7 100

(GWS) MEDIUM DENSE, BROWN WELL-GRADED 
GRAVEL WITH SAND, MOIST

SIMILAR SOIL, HARD, MOIST

GLACIAL TILL: (CL-ML) HARD, BROWN GRAVELLY 
SILTY CLAY WITH SAND, MOIST

Bottom of Boring:  14.3 FT Cave Depth: 9.9 FT

Moisture 
Content (%)

Started: 7/5/2023 3.25 HSA Depth To Groundwater Before Auger Removal:

Completed: 7/5/2023 D. Green Depth To Groundwater After Auger Removal:

Depth 
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Sample 
Type
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Count Per 
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Graphic 
Log

N 
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USCS Material Description
Strata 

Change 
Depth (ft.)

Pocket 
Penet. (tsf)

Project Name: C.I.P 2023-059 Logged By: Boring Number

Client: Cato-Meridian CSD Checked By: Sheet:

Location: Cato, NY 3100 GT Depth To Groundwater While Drilling:

~ Kenney Geotechnical 
~ Services 

.. ~ .. ~ .. ~-:.~ .. ~--~ :.-::.•::.•::.•::.-::.•: 
1------1 ...... -: ........... -: . .................. 
1------1.•-. ............... . 

:.-::.•::.•::.•::.-::.•: .... ., .......... ., 

........................ 
,l' • ,l' • ,l' • ,l' • ,l' • ,l' • ,l' • ,I' • ........................ 
,l' • ,l' • ,l' • ,l' • ,l' • ,l' • ,l' • ,I' • 

1-------f., 
1-----+-----+----+------, ........................ ·1-----1 

•-------------------- ~--· 



Geotechnical Boring Log

Project Number: NM BB-4
Ground Elevation: CMK 1 OF 1

Drill Rig: DRY
Drill Method: DRY

Driller: DRY

0.5
1 21

20
2 22 2.0

26
3 22

16
4 16

20
5 22

22
6 22

24
7 26 7.0

28
8 50/.3 8.0

38
9 50/.5

10

11 11.2
11.2 SPT 1 50/.2 100

Bottom of Boring: 11.4  FT Cave Depth: 4.9  FT

SPT 13 100
(CL-ML) HARD, BROWN GRAVELLY SILTY CLAY 

WITH SAND, MOIST

AUGER REFUSAL AT 11.2 FT
VERNON FORMATION: GREY SHALE CHIPS

ASPHALT/SUBBASE - AUGERED

(GWS) DENSE, WELL-GRADED GRAVEL WITH SAND, 
MOIST

(SC-SM) DENSE, BROWN SILTY CLAYEY SAND, 
MOIST

SIMILAR SOIL, DENSE, MOIST

SIMILAR SOIL, VERY DENSE, MOIST

SIMILAR SOIL, VERY DENSE, WET

SPT 10 44

SPT 15 54

SPT 13 41

SPT 10 38

Project Name: C.I.P
Client: Cato-Meridian CSD

Moisture 
Content (%)

Boring NumberLogged By:

Depth 
(ft)

Sample 
Type

Re
co

ve
ry

 
(in

ch
) Blow 

Count Per 
6 inches

Graphic 
Log

N 
(bpf)

USCS Material Description
Strata 

Change 
Depth (ft.)

Pocket 
Penet. (tsf)

Location: Cato, NY 3100 GT Depth To Groundwater While Drilling:

Started: 7/5/2023 3.25 HSA Depth To Groundwater Before Auger Removal:

Completed: 7/5/2023 D. Green Depth To Groundwater After Auger Removal:

Sheet:

2023-059

Checked By:

~ Kenney Geotechnical 
~ Services 

········•-.• ......................... ................... 
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Geotechnical Boring Log

Project Number: NM AB-1
Ground Elevation: CMK 1 OF 1

Drill Rig: DRY
Drill Method: DRY

Driller: DRY

3 0.5
1 4

6
2 8 2.0

4
3 6

8
4 12

4
5 6 5.0

4
6 3

10
7 8 7.0

9
8 17

5
9 14

20
10 26

14
(MLS) MEDIUM DENSE, LIGHT BROWN SANDY SILT, 

MOIST

Bottom of Boring:  10.0 FT Cave Depth:  1.5 FT

SPT 14 34

SPT 17 10

SPT 12 17

SIMILAR SOIL, LOOSE, MOIST

(SC-SM) LOOSE, LIGHT BROWN SILTY CLAYEY SAND 
WITH GRAVEL, MOIST

SIMILAR SOIL, MEDIUM DENSE, MOIST

(CL-ML) VERY STIFF, BROWN GRAVELLY SILTY CLAY 
WITH SAND, MOIST

SIMILAR SOIL, HARD, MOIST

Blow 
Count Per 
6 inches

Graphic 
Log

N 
(bpf)

USCS Material Description
Strata 

Change 
Depth (ft.)

Pocket 
Penet. (tsf)

Moisture 
Content (%)

SPT 18 10

TOPSOIL

FILL: (GWS) LOOSE, GREY/BROWN WELL-GRADED 
GRAVEL WITH SAND SILT ASH AND BRICK, MOIST

Cato, NY 3100 GT Depth To Groundwater While Drilling:

Started: 7/5/2023 3.25 HSA Depth To Groundwater Before Auger Removal:

Completed: 7/5/2023 D. Green Depth To Groundwater After Auger Removal:

C.I.P 2023-059 Logged By: Boring Number

Client: Cato-Meridian CSD Checked By: Sheet:

Project Name:

Location:

Depth 
(ft)

Sample 
Type

Re
co

ve
ry

 
(in

ch
)

SPT 10

~ Kenney Geotechnical 
~ Services 
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Key to Symbols

Cato, NYLocation:Client:
Project Name: 2023-059Project Number: C.I.P.

 Cato-Meridian CSD

LITHOLOGIC SYMBOLS
(UNIFIED SOIL CLASSIFICATION SYSTEM)

Coarse Grained Soils 

SP/SW: POORLY GRADED/WELL-
GRADED SAND

SP-SM/SW-SM: POORLY/WELL 
GRADED SAND WITH SILT

Fine Grained Soils 

ML: SILT

CL: LEAN CLAY

GP-GC OR GW-GC: POORLY 
GRADED/WELL-GRADED GRAVEL WITH 

CLAY

GC/GM:  SILTY CLAYEY GRAVEL

MLS: SANDY SILT

CLS: SANDY CLAY

MARL

Other

BEDROCK (ANY TYPE) 

CL-ML: SILTY CLAY

MLG: GRAVELLY SILT

CLG: GRAVELLY CLAY

SP-SC/SW-SC: POORLY/WELL GRADED 
SAND WITH CLAY

SM: SILTY SAND

SC: CLAYEY SAND

GP/GW: POORLY GRADED/WELL GRADED 
GRAVEL

GP-GM/GW-GM: POORLY GRADED/WELL-
GRADED GRAVEL WITH SILT

SC-SM: SILTY CLAYEY SAND 

GC:  CLAYEY GRAVEL

TILL: GLACIAL TILL
GM:  SILTY GRAVEL

FILL/OL

PEAT

~ Kenney Geotechnical 
~ Services 
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Project: SUNY ESF ACADEMIC RESEARCH BUILDING
Project Location: SYRACUSE, NY
Project Number: 2015-00016

< 4
4 to 10
10 to 30
30 to 50
> 50

C =
U

Atterberg limits above "A"
line or P.I. greater than 7

Atterberg limits below "A"
line or P.I. less than 4

Peat and other highly organic soils

Inorganic silts, micaceous or disto-
maceous fine sandy or silty soils,
organic silts

Organic clays of medium to high
plasticity, organic silts

Silty sands, sand-silt mixtures Above "A" line with P.I.
between 4 and 7 are border-
line cases requiring use of
dual symbolsAtterberg limits above "A"

line or P.I. greater than 7

Not meeting all gradation requirements for SW

Above "A" line with P.I.
between 4 and 7 are border-
line cases requiring use of
dual symbols

Not meeting all gradation requirements for GW
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gr
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re

 c
la
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ed
 a

s 
fo
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w

s:

Poorly-graded gravels, gravel-sand
mixtures, little or no fines

Inorganic clays of high plasticity,
fat clays

Organic silts and organic silty clays
of low plasticity

Inorganic clays of low to medium
plasticity, gravelly clays, sandy clays,
silty clays, lean clays

Inorganic silts and very fine sands,
rock floor, silty or clayey fine sands
or clayey silts with slight plasticity

Clayey sands, sand-clay mixtures

Atterberg limits below "A"
line or P.I. less than 4

Poorly-graded sands, gravelly sands,
little or no fines

Well-graded sands, gravelly sands,
little or no fines

Clayey gravels, gravel-sand-silt
mixtures

Silty gravels, gravel-sand-silt
mixtures

Well-graded gravels, gravel-sand
mixtures, little or no fines

Typical Names
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Division of GM and SM groups into subdivisions of d and u are for roads and airfields only. Subdivision is based on Atterberg Limits:
suffix d used when L.L. is 23 or less and the P.I. is 6 or less; the suffix is used when L.L. is greater than 26.
Borderline classifications used for soils possessing characteristics of two groups are designated by combinations of groups symbols.
For example; GW-GC, well-graded gravel-sand mixture with clay binder.
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Laboratory Classification Criteria
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GENERAL NOTESTERMS DESCRIBING CONSISTENCY OR CONDITION

SPT Blow CountDescriptive Terms

< 2
2 to 4
4 to 8
8 to 15
15 to 30
> 30

< 25
25 to 50
50 to 100
100 to 200
200 to 400
> 400

Very soft
Soft
Medium stiff
Stiff
Very stiff
Hard

Unconfined Compressive
Strength kPa

Relative Density SPT Blow CountDescriptive Terms

0 to 15 %
15 to 35 %
35 to 65 %
65 to 85 %
85 to 100 %

Very loose
Loose
Medium dense
Dense
Very dense

1. Classifications are based on the United Soil Classification
System and include consistency, moisture, and color. Field
descriptions have been modified to reflect results of laboratory tests
where deemed appropriate.

2. Surface elevations are based on topographic maps and estimated
locations.

3. Descriptions on these boring logs apply only at the specific
boring locations and at the time the borings were made. They are
not guaranteed to be representative of subsurface conditions at other
locations or times.

Key to Soil Symbols and Terms
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Plasticity Chart

FOR CLARIFICATION OF FINE-GRAINED SOIL AND
FINE-GRAINED FRACTION OF COARSE-GRAINED SOILS

LIQUID LIMIT (LL)
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P
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between 1 and 3greater than 4;
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FINE-GRAINED  SOILS (major portions passing on No. 200 sieve): includes (1) inorganic and
organic silts and clays, (2) gravelly, sandy, or silty clays, and (3) clayey silts. Consistency is
rated according to shearing strength, as indicated by penetrometer readings, SPT blow count,
or unconfined compression tests.

GM*

4.
76

 t
o 

19
.1

COARSE-GRAINED  SOILS (major portions retained on No. 200 sieve): includes (1) clean
gravel and sands and (2) silty or clayey gravels and sands. Condition is rated according to
relative density as determined by laboratory tests or standard penetration resistance tests.
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PERCOLATION TESTING 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Kenney Geotechnical Engineering Services, PLLC
Office: 6901 Herman Road, Syracuse, NY   13209

Mail :P.O. Box 117 Warners, NY 13164

Project Name:

Project Number:
Location Test Run 1 Run 2 Run 3 Run 4 Average Rate USCS Soil

Date of Test: min. min. min. min. min/inch
PT-1 41 48 51 53 48.3 SM
PT-2 41 45 47 53 46.5 SM
PT-3 >240 - - - >240 CL
PT-4 >240 - - - >240 CL

- min/inch USCS PT-5 64 66 66 67 65.8 SM
PT-1 48.3 SM PT-6 7 7 7 10 7.8 SM
PT-2 46.5 SM PT-7 82 85 85 87 84.8 SM
PT-3 > 240 CL PT-8 15 12 35 30 23.0 SM
PT-4 > 240 CL PT-9 143 149 >240 146.0 ML-CL
PT-5 65.8 SM PT-10 133 140 >240 136.5 ML-CL
PT-6 7.8 SM
PT-7 84.8 SM
PT-8 23.0 SM
PT-9 146.0 ML-CL

PT-10 136.5 ML-CL

Test Stabilized 
Rate

Soil Conditions 
Encountered

Cato-Meridian CSD
Percolation Test Results

2023-059
Cato, NY

6/27/2023 to  7/1/23

Summary of Percolation Test Results

~ Kenney Geotechnical 
~ Services 
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Tested By: BE Checked By: CMK

Particle Size Distribution Report
ASTM D422 & D1140
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GRAIN SIZE - mm.
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% +3"
Coarse

% Gravel
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% Sand

Fine Silt

% Fines

Clay
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29.0784 10.5095 6.3291 2.0219 0.3548 0.0843 4.61 124.64

Well-Graded Gravel with Silt and Sand GW-GM

2023-059 Cato-Meridian CSD

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Source of Sample: PB-1 Sample Number: Subbase

Figure

Capital Improvement Project Kenney Geotechnical

Engineering Services, PLLC

6901 Herman Road

Syracuse, NY 13209

(315) 638-2706
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Tested By: BE Checked By: CMK

Particle Size Distribution Report
ASTM D422 & D1140
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Silty Sand with Gravel SM

2023-059 Cato-Meridian CSD

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Source of Sample: PB-2 Sample Number: Subbase

Figure

Capital Improvement Project Kenney Geotechnical

Engineering Services, PLLC

6901 Herman Road

Syracuse, NY 13209

(315) 638-2706
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Tested By: BE Checked By: CMK

Particle Size Distribution Report
ASTM D422 & D1140
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Silty Sand with Gravel SM

2023-059 Cato-Meridian CSD

LL PL D85 D60 D50 D30 D15 D10 Cc Cu

Material Description USCS AASHTO

Project No. Client: Remarks:
Project:

Source of Sample: PB-3 Sample Number: Subbase

Figure

Capital Improvement Project Kenney Geotechnical

Engineering Services, PLLC

6901 Herman Road

Syracuse, NY 13209

(315) 638-2706

I II I T fi\ I I 
I I I I I I I 

I I I I I I I I I I I I I 
I 11 I I 

I ~I 
I I I I I I I 

I I I I I I I I I I I I I 
I II I I I I y I I I I I I I 

I I I I I I I ' I I I I I I I 
I II I I I I I I I I I I I I 

I I I I I I I \ ') I I I I I I 
I 11 I I I I I I~ I I I I I I 

I I I I I I I I\ I I I I I I 
I II I I I I I I I I I I I I 

I I I I I I I I \ ~ I I I I I I 
I II I I I I I I I I I I I I 

I I I I I I I I " ~I I I I I I 
I II I I I I I I ' I I I I I 

I I I I I I I I I l'r-,. 
k I I I I 

I II I I I I I I I r--.. I I I I 

I I I I I I I I I I I ~ ~,L 
I II I I I I I I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 

0 

X 
0 

0 

0 

0 

'Q ._..,_ ........ 



Tested By: BE Checked By: CMK

Particle Size Distribution Report
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ASPHALT INVESTIGATION 



Location
Top Course 

Thickness (in.)

Binder 
Course 

Thickness 
(in.)

Subbase Material
Subbase 

Thickness 
(in.)

Subgrade Material
Subgrade 
"N" Value

Notes

PB-1 1" 5.5"
WELL-GRADED 

GRAVEL WITH SAND
8"

GRAVELLY SILTY 
CLAY WITH SAND

19 -

PB-2 1" 3"
WELL-GRADED 

GRAVEL WITH SAND
8"

GLACIAL TILL: 
GRAVELLY SILTY 
CLAY WITH SAND

38 NON-WOVEN GEOTEXTILE

PB-3 1" 2"
WELL-GRADED 

GRAVEL WITH SAND
9" SANDY SILTY CLAY 35 NON-WOVEN GEOTEXTILE

PB-4 1.5" 2.5"
WELL-GRADED 

GRAVEL WITH SAND
8" SANDY SILTY CLAY 30 -

PB-5 1.5" 1.5"
WELL-GRADED 

GRAVEL WITH SAND
8" NO RECOVERY 28 -

CATO-MERIDIAN CSD
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SECTION 31 23 19 - DEWATERING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes construction dewatering. 

B. Related Requirements: 

1. Section 31 20 00 "Earth Moving" for excavating, backfilling, site grading, and 

controlling surface-water runoff and ponding. 

1.3 ALLOWANCES 

A. Dewatering observation wells are part of dewatering allowance. 

1.4 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Cato-Meridian High School. Location: 2851 

NY-370, Cato, NY 13033 

1. Verify availability of Installer's personnel, equipment, and facilities needed to make 

progress and avoid delays. 

2. Review condition of site to be dewatered including coordination with temporary erosion-

control measures and temporary controls and protections. 

3. Review geotechnical report. 

4. Review proposed site clearing and excavations. 

5. Review existing utilities and subsurface conditions. 

6. Review observation and monitoring of dewatering system. 

1.5 ACTION SUBMITTALS 

A. Shop Drawings: For dewatering system, prepared by or under the supervision of a qualified 

professional engineer. 

1. Include plans, elevations, sections, and details. 

2. Show arrangement, locations, and details of wells and well points; locations of risers, 

headers, filters, pumps, power units, and discharge lines; and means of discharge, control 

of sediment, and disposal of water. 

31 23 19 
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3. Include layouts of piezometers and flow-measuring devices for monitoring performance 

of dewatering system. 

4. Include written plan for dewatering operations including sequence of well and well-point 

placement coordinated with excavation shoring and bracings and control procedures to be 

adopted if dewatering problems arise. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Field quality-control reports. 

C. Existing Conditions: Using photographs, show existing conditions of adjacent construction and 

site improvements that might be misconstrued as damage caused by dewatering operations. 

Submit before Work begins. 

D. Record Drawings: Identify locations and depths of capped wells and well points and other 

abandoned-in-place dewatering equipment. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: An experienced installer that has specialized in design of dewatering 

systems and dewatering work. 

1.8 FIELD CONDITIONS 

A. Project-Site Information: A geotechnical report has been prepared for this Project and is 

available for information only. The opinions expressed in this report are those of a geotechnical 

engineer and represent interpretations of subsoil conditions, tests, and results of analyses 

conducted by a geotechnical engineer. Owner is not responsible for interpretations or 

conclusions drawn from this data. 

1. Make additional test borings and conduct other exploratory operations necessary for 

dewatering according to the performance requirements. 

2. The geotechnical report is included elsewhere in Project Manual. 

B. Survey Work: Engage a qualified land surveyor or professional engineer to survey adjacent 

existing buildings, structures, and site improvements; establish exact elevations at fixed points 

to act as benchmarks. Clearly identify benchmarks and record existing elevations. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Dewatering Performance: Design, furnish, install, test, operate, monitor, and maintain 

dewatering system of sufficient scope, size, and capacity to control hydrostatic pressures and to 

lower, control, remove, and dispose of ground water and permit excavation and construction to 

proceed on dry, stable subgrades. 

1. Design dewatering system, including comprehensive engineering analysis by a qualified 

professional engineer. 

2. Continuously monitor and maintain dewatering operations to ensure erosion control, 

stability of excavations and constructed slopes, prevention of flooding in excavation, and 

prevention of damage to subgrades and permanent structures. 

3. Prevent surface water from entering excavations by grading, dikes, or other means. 

4. Accomplish dewatering without damaging existing buildings, structures, and site 

improvements adjacent to excavation. 

5. Remove dewatering system when no longer required for construction. 

B. Regulatory Requirements: Comply with governing EPA notification regulations before 

beginning dewatering. Comply with water- and debris-disposal regulations of authorities having 

jurisdiction. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 

settlement, lateral movement, undermining, washout, and other hazards created by dewatering 

operations. 

1. Prevent surface water and subsurface or ground water from entering excavations, from 

ponding on prepared subgrades, and from flooding site or surrounding area. 

2. Protect subgrades and foundation soils from softening and damage by rain or water 

accumulation. 

B. Install dewatering system to ensure minimum interference with roads, streets, walks, and other 

adjacent occupied and used facilities. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 

without permission from Owner and authorities having jurisdiction. Provide alternate 

routes around closed or obstructed traffic ways if required by authorities having 

jurisdiction. 
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C. Provide temporary grading to facilitate dewatering and control of surface water. 

D. Protect and maintain temporary erosion and sedimentation controls, which are specified in 

Section 01 50 00 "Temporary Facilities and Controls" and Section 31 10 00 "Site Clearing," 

during dewatering operations. 

3.2 INSTALLATION 

A. Install dewatering system utilizing wells, well points, or similar methods complete with pump 

equipment, standby power and pumps, filter material gradation, valves, appurtenances, water 

disposal, and surface-water controls. 

1. Space well points or wells at intervals required to provide sufficient dewatering. 

2. Use filters or other means to prevent pumping of fine sands or silts from the subsurface. 

B. Place dewatering system into operation to lower water to specified levels before excavating 

below ground-water level. 

C. Provide sumps, sedimentation tanks, and other flow-control devices as required by authorities 

having jurisdiction. 

D. Provide standby equipment on-site, installed and available for immediate operation, to maintain 

dewatering on continuous basis if any part of system becomes inadequate or fails. 

3.3 OPERATION 

A. Operate system continuously until drains, sewers, and structures have been constructed and fill 

materials have been placed or until dewatering is no longer required. 

B. Operate system to lower and control ground water to permit excavation, construction of 

structures, and placement of fill materials on dry subgrades. Drain water-bearing strata above 

and below bottom of foundations, drains, sewers, and other excavations. 

1. Do not permit open-sump pumping that leads to loss of fines, soil piping, subgrade 

softening, and slope instability. 

2. Reduce hydrostatic head in water-bearing strata below subgrade elevations of 

foundations, drains, sewers, and other excavations. 

3. Maintain piezometric water level a minimum of 24 inches (600 mm) below bottom of 

excavation. 

C. Dispose of water removed by dewatering in a manner that avoids endangering public health, 

property, and portions of work under construction or completed. Dispose of water and sediment 

in a manner that avoids inconvenience to others. 

D. Remove dewatering system from Project site on completion of dewatering. Plug or fill well 

holes with sand or cut off and cap wells a minimum of 36 inches (900 mm) below overlying 

construction. 
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3.4 FIELD QUALITY CONTROL 

A. Observation Wells: Provide observation wells or piezometers, take measurements, and maintain 

at least the minimum number indicated; additional observation wells may be required by 

authorities having jurisdiction. 

1. Observe and record daily elevation of ground water and piezometric water levels in 

observation wells. 

2. Repair or replace, within 24 hours, observation wells that become inactive, damaged, or 

destroyed. In areas where observation wells are not functioning properly, suspend 

construction activities until reliable observations can be made. Add or remove water from 

observation-well risers to demonstrate that observation wells are functioning properly. 

3. Fill observation wells, remove piezometers, and fill holes when dewatering is completed. 

B. Survey-Work Benchmarks: Resurvey benchmarks regularly during dewatering and maintain an 

accurate log of surveyed elevations for comparison with original elevations. Promptly notify 

Architect if changes in elevations occur or if cracks, sags, or other damage is evident in adjacent 

construction. 

C. Provide continual observation to ensure that subsurface soils are not being removed by the 

dewatering operation. 

D. Prepare reports of observations. 

3.5 PROTECTION 

A. Protect and maintain dewatering system during dewatering operations. 

B. Promptly repair damages to adjacent facilities caused by dewatering. 

END OF SECTION 31 23 19 
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SECTION 31 23 23.33 – FLOWABLE FILL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes flowable fill otherwise known as controlled low-strength material (CLSM) to 

be used for: 

1. Structural Fill: For backfill under structures, pavements, concrete pads, etc; and for filling 

of void areas (i.e. tanks). 

2. Backfilling trenches and pits for buried utilities. 

1.3 DEFINITIONS 

A. Backfill:  Flowable fill used to fill an excavation. 

1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to 

support sides of pipe. 

2. Final Backfill:  Backfill placed over initial backfill to fill a trench. 

B. Excavation: Removal of material encountered above subgrade elevations and to lines and 

dimensions indicated. 

C. Structures: Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and 

electrical appurtenances, or other man-made stationary features constructed above or below the 

ground surface. 

D. Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill 

immediately below aggregate base, structural fill, drainage fill, or topsoil materials. 

E. Utilities: On-site underground pipes, conduits, ducts, and cables, as well as underground 

services within buildings. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 

concurrently. 

31 23 23.33 
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1.5 ACTION SUBMITTALS 

A. Certificates:  Submit written certifications for cement and fly ash complying with requirements 

of ASTM standards specified in Part 2 - Products. 

B. Design Mixtures:  For each flowable fill mixture.  Submit alternate design mixtures when 

characteristics of materials, Project conditions, weather, test results, or other circumstances 

warrant adjustments. 

1.6 INFORMATIONAL SUBMITTALS 

A. Material Test Reports:  For the following, from a qualified testing agency, indicating 

compliance with requirements: 

1. Aggregates. 

2. Test Reports: Submit test reports for strength test, consistency and unit weight tests, and 

aggregate gradation specified in Part 2 - Products. 

a. Strength Test: Include minimum of 10 compressive strength test results. 

1.7 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete 

products and that complies with ASTM C 94/C 94M requirements for production facilities and 

equipment. 

B. Testing Agency Qualifications:  An independent agency, qualified according to ASTM C 1077 

and ASTM E 329 to perform material evaluation tests and to design flowable fill mixtures. 

1. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing 

Technician and Concrete Laboratory Testing Technician – Grade I.  Testing Agency 

laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Technician – 

Grade II. 

C. Source Limitations:  Obtain each type or class of cementitious material of the same brand from 

the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from 

single source from single manufacturer. 

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

Documents: 

1. ACI 229R, "Controlled Low-Strength Materials," Sections 1 through 7. 
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PART 2 - PRODUCTS 

2.1 FLOWABLE FILL MATERIAL 

A. Self-compacting, flowable concrete material produced from the following: 

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

2. Fly Ash:  ASTM C 618, Class C or F (Contractor’s option) 

3. Normal-Weight Aggregate:  ASTM C 33, Class 3S coarse aggregate or better, graded. 

Provide aggregates from a single source and of a 3/8-inch nominal maximum aggregate 

size. 

4. Air-Entraining Admixture:  ASTM C 260 (Contractor’s option.) 

5. Water:  ASTM C 94/C 94M. 

B. Produce conventional-weight, flowable fill material with compressive strength when tested 

according to ASTM C 495 as indicated below. 

1. Structural Fill: For backfill under structures, pavements, concrete pads, etc; and for filling 

of void areas (i.e. tanks): 28-day compressive strength of 140 psi. 

2. For backfilling trenches for utilities and pits for buried utility structures:  28-day 

compressive strength of 80 psi. 

C. Prepare design mixtures for each type and strength of flowable fill, proportioned on the basis of 

trial mixture test data. Use a qualified independent testing agency for preparing and reporting 

proposed mixture designs. 

D. Ready-Mixed Flowable Fill:  Measure, batch, mix, and deliver flowable fill according to ACI 

304R, and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 

1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and 

delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Ground Surface Preparation:  Remove vegetation, debris, unsuitable soil materials, obstructions 

and deleterious materials from ground surface prior to placement of flowable fill. Ensure ground 

surface is free from mud, frost, snow and ice. 

B. Place flowable fill backfill in excavations promptly, but not before completing the following: 

1. Construction below finish grade including, where applicable, subdrainage, dampproofing, 

waterproofing, and perimeter insulation. 
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2. Surveying locations of underground utilities for Record Documents. 

3. Testing and inspecting underground utilities. 

4. Removing concrete formwork. 

5. Removing trash and debris. 

6. Removing temporary shoring and bracing, and sheeting. 

7. Installing permanent or temporary horizontal bracing on horizontally supported walls. 

C. Preparation of tanks to be filled with flowable fill:  Empty tanks of all contents prior to 

placement of flowable fill. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PLACEMENT 

A. Placement Around Objects Subject to Floating (pipes, tanks, pools, etc.): Provide measures such 

as straps, soil anchors or similar approved methods to prevent flotation or misalignment.  Where 

applicable, place material in lifts to prevent flotation and loading of object due to wet weight of 

flowable fill above.  Allow each lift to harden before continuing with placement. 

B. Placement Over Pipes or Other Objects: Provide measures such as placing material in lifts and 

allowing each lift to harden between pours to prevent overloading of object due to wet weight of 

flowable fill above. 

C. Utility Trench Backfill:  

1. Place initial backfill of flowable fill to a height of 12 inches  over the pipe or conduit.  

Coordinate backfilling with utilities testing. 

2. Place final backfill of flowable fill to final subgrade elevation. 

D. Placement Adjacent to Formwork, Embankments, or Other Site Containment Structures:  

Provide measures such as placing material in lifts and allowing each lift to harden between 

pours.  Design all formwork or other flowable fill containment structures to resist lateral load 

imposed by placement of flowable fill. 

E. Placement Adjacent to Foundation Walls, Retaining Walls, Basement Walls, and Similar Items: 

Brace walls as required to resist lateral loads imposed by placement of flowable fill or place 

material in maximum 2-ft. high lifts, allowing each lift to harden between pours.  Where 

possible, bring flowable fill up evenly on both sides of walls. 

F. At basement walls, refer to Drawings for notes requiring placement of basement slab and first 

floor slab prior to backfilling of wall. 

G. Allow minimum 24-hours after placement of flowable fill before beginning construction 

installed over flowable fill.   Protect flowable fill from freezing for minimum 24-hours after 

placement. 
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H. Hot-Weather Placement:  Comply with ACI 301 and as follows: 

1. Maintain flowable fill temperature below 90 deg F at time of placement.  Chilled mixing 

water or chopped ice may be used to control temperature, provided water equivalent of 

ice is calculated to total amount of mixing water.  Using liquid nitrogen to cool flowable 

fill is Contractor's option. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing flowable fill.  

Keep subgrade uniformly moist without standing water, soft spots, or dry areas. 

3.3 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing and inspection agency to perform tests 

and inspections and prepare test reports. 

B. Inspections 

1. Verification of use of required design mixture. 

2. Flowable fill placement, including conveying and depositing. 

C. Tests 

1. Compressive Strength Testing: 

a. Specimen Preparation: Comply with ASTM D 4832 requirements to prepare 1 set 

of standard cylinders (minimum 4 ea.) for each compressive strength test. 

b. Comply with ASTM D 4832 requirements for testing of 1 set of specimens for 

each 100 cubic yards (or fraction thereof) of each type of flowable fill placed in 

each day as follows: 

1) Test 3 specimens at 28 days after flowable fill placement. 

2) Retain 1 specimen for later testing, if required. 

2. Unit Weight Testing: Perform in accordance with ASTM D 6023. 

3. Consistency Testing: Perform in accordance with ASTM D 6103. 

END OF SECTION 31 23 23.33 
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SECTION 31 25 00 - EROSION AND SEDIMENTATION CONTROLS (SPDES) 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

 

1. Erosion, sediment and pollution controls as shown on the Drawings and as directed by 

the Engineer (qualified professional) to significantly reduce runoff on downstream 

properties.  This includes temporary control measures to mitigate land disruption by other 

contractors during construction of this project. 

a. Qualified Professional:  Is a licensed professional engineer, a registered landscape 

architect, or a certified professional in erosion and sediment control. 

2. Erosion, sediment and pollution control includes, but is not limited to, the following: 

 

a. Standard control measures such as storm structure protection, silt fence, silt fence 

dikes, and rip rap. 

b. Off site sediment tracking controls. 

c. Sedimentation basin. 

d. Seeding, sodding and erosion control fabric. 

e. Rock check dam, sediment trap and detention basin with weir. 

f. Temporary protection for existing vegetation. 

g. Clean up. 

3. Comply with the Stormwater Pollution Prevention Plan (SWPPP) for this Project in 

consultation with appropriate local agencies and soil conservation service. Any local or 

State Agency requirements are considered part of these specifications. 

B. Related Sections 

1. Section 31 10 00 – Site Clearing 

2. Section 31 20 00 – Earth Moving 

3. Section 32 12 16 – Asphalt Paving 

4. Section 32 92 00 – Turf and Grasses 

5. Section 33 41 00 – Storm Utility Drainage Piping 

31 25 00 
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1.3 CODE COMPLIANCE 

A. The New York State Department of Environmental Conservation (NYSDEC) requires a SPDES 

General Permit for Storm Water Discharges from Construction Activity that disturbs one (1) 

acre of land or more.  This Permit GP-0-15-002 is pursuant to the Environmental Conservation 

Law and has penalties and fines related to violations. 

1.4 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this section 

concurrently. 

1.5 ACTION SUBMITTALS 

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

 

1. Filter fabric and hardware cloth for storm structure protection. 

2. Silt fence and silt fence dikes. 

3. Straw bales. 

4. Stakes. 

5. Erosion control blanket. 

6. Turf reinforcement matting. 

7. Bonded fiber matrix. 

8. Soil stabilization fabric for off-site sediment tracking control. 

9. Channel drain inlet filter matting. 

10. Drop-In Inlet Protection. 

B. Material Certificates: Materials certificates showing content/mechanical analysis are required 

for the following products. Also, provide samples as noted. 

 

1. Granular Backfill:  Sample. 

2. Granular Base Course Material:  Sample. 

3. Seeding & Sodding.  

4. Rip Rap.  

5. No. 4 stone for off-site sediment tracking control. 

6. 4,000 psi concrete.  

1.6 INFORMATIONAL SUBMITTALS 

A. Quality Control Submittals 

1. Qualifications Certification:  Submit written certification or similar documentation signed 

by applicable subcontractor, Contractor and manufacturer (where applicable) indicating 

compliance with applicable “Qualifications” requirements specified below in “Quality 

Assurance” article. 
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2. Installer Experience Listing: Submit list of completed projects using products proposed 

for this Project, including owner’s contact and telephone number for each project, 

demonstrating compliance with applicable “Qualifications” requirements specified below 

in “Quality Assurance” article. 

B. Certification Statement:  Submit photocopy of Certification Statement filled out completely and 

accurately to the Architect. Construction activities shall not begin prior to submitting 

certification statement.  Certification Statement Form attached to the end of this Section. 

C. Trained Contractor Qualifications: Submit documents identifying the designated Trained 

Contractor (required by SPDES Permit) and proof of their successful completion of a NYSDEC 

endorsed 4 hr Training Course within the last three (3) years.  

1.7 QUALITY ASSURANCE 

A. Perform erosion, sediment and pollution control in compliance with the Contract Documents 

and applicable requirements of the New York Standards and Specifications Erosion and 

Sediment Control and other governing authorities having jurisdiction. 

1.8  DELIVERY, STORAGE, AND HANDLING 

A. Handle and store products according to manufacturer's written instructions. 

1.9 NOTICES 

A. The Owner will file with the NYSDEC a Notice of Intent (NOI) a minimum of five (5) days 

prior to start of construction.  Unless notified by the NYSDEC to the contrary within five (5) 

days, a General SPDES Construction Permit is automatically issued which authorizes discharge 

of storm water on the construction site. 

B. Pre-Construction Conference: Within seven days of start of construction, attend Civil/Structural 

Preconstruction Meeting.  Representatives of all Contractors responsible for earthwork 

operations are required to attend.  

C. Each Contractor responsible for soil disturbances shall identify at least one person from their 

company that will be responsible for implementation of the SWPPP.  This person shall be 

known as the Trained Contractor.  Each Contractor shall ensure that at least one Trained 

Contractor is on site on a daily basis when soil disturbance activities are being performed.  

D. When the site has been finally stabilized, Contractor shall notify the Architect, in writing, that a 

final inspection be performed.  Upon satisfactory completion of this inspection, the Owner will 

file with the NYSDEC a Notice of Termination (N.O.T.). 

E. The Owner is responsible for payment of annual fees related to the SPDES permit.  Filing of a 

NOT shall typically terminate the Owner's fee responsibility. 

F. Pay any fines issued by any agency as a result of non-compliance with the SWPPP or SESC 

Plans. 
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G. Duty to Comply: The Owner must comply with all conditions of the SPDES General Permit.  

All contractors and subcontractors associated with the Project must comply with the terms of 

the SWPPP.  Any non-compliance with the permit constitutes a violation of the Clean Water 

Act (CWA) and the Environmental Conservation Law (ECL) and is grounds for enforcement 

action against the Owner and/or the contractor/subcontractor; permit revocation, suspension or 

modification; or denial of a permit renewal application.  Upon a finding of significant non-

compliance with the permit or the applicable SWPPP, the DEC may order an immediate stop 

work to all construction activity at the site until the non-compliance is remedied.  

1.10 INSPECTIONS AND MAINTENANCE 

A. When construction activities are on-going, the Licensed Professional Engineer, Registered 

Landscape Architect, Certified Professional in Erosion and Sediment Control, or qualified 

personnel of the Owner shall review disturbed areas of the construction site at least once every 

seven (7) calendar days.  For construction sites where soil disturbance activities have been 

temporarily suspended (e.g. winter shutdown) and temporary stabilization measures have been 

applied to all disturbed areas, the qualified inspector shall conduct a site inspection at least once 

every thirty (30) calendar days.  Reviews shall include, but not be limited to discussion of 

schedule, observation of areas not finally stabilized, effectiveness of control measures, 

corrective measures and violations.  Special attention will be focused on areas not finally 

stabilized, structural control measures, and locations where vehicles enter or exit the site.  

Disturbed areas will be inspected for pollutants entering the drainage system.  Structural control 

measures will be reviewed for effectiveness in preventing significant impacts to receiving 

waters.  Locations where vehicles enter or exit the site will be inspected for evidence of off site 

sediment tracking.  A written report of construction reviews shall be produced during 

construction operations.  

B. Provide timely maintenance of vegetation erosion and sediment control measures, and other 

protective measures, during construction.  Keep a written record of maintenance and corrective 

work in a journal.  The journal shall be added to the on site SWPPP.   

C. Maintain a field copy of the General Permit, NOI, NOI Acknowledgement Letter, SWPPP, 

inspection reports, and erosion control maintenance logs at the construction site until all 

disturbed areas have achieved final stabilization and the NOT has been submitted to the DEC.  

The documents must be maintained in a secure location, such as a job trailer, on-site 

construction office, or mailbox with lock.  The secure location must be accessible during normal 

business hours to a representative of the Owner, Engineer, and NYSDEC.   

D. Perform corrective measures within three (3) calendar days of the Engineer's or Owner's report 

at no cost to the Owner.  Failure by the Contractor to perform corrective work within this 

schedule automatically authorizes the Owner to hire others and deduct from the Contract Sum 

the costs incurred by the Owner for the performance of this Work. 

E. The Owner shall provide long term maintenance of the storm water facilities after Notice of 

Termination has been issued.  The designated maintenance personnel shall keep written records 

of maintenance and corrective work in a journal.  The journal shall be added to the on site 

SWPPP. 
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F. The Owner shall retain a copy of the NOI, NOI Acknowledgment Letter, SWPPP, MS4 SWPPP 

Acceptance Form, NOT, and any inspection reports that were prepared in conjunction with this 

permit for a period of at least five (5) years from the date that the site achieves final 

stabilization. 

PART 2 - PRODUCTS 

2.1 STORM SEWER PROTECTION 

A. 1/2-inch mesh hardware cloth covered with a polypropylene silt fence fabric. 

2.2 STRAW BALES 

A. Clean, free of dirt, hay, grass, or weeds. 

B. Bound with twine or wire. 

C. Bales, when placed, shall be dry and capable of passing water. 

2.3 SILT FENCE 

A. Meet the following criteria unless specific type is shown on plans or Architect accepts the 

change in criteria. 

1. Silt Fence: Polypropylene filter fabric supported by non-pressure treated hardwood posts 

meeting the following requirements. 

 

Property          Unit   Test Method       Value  

Grab Tensile Strength (Machine Direction)   lbs    ASTM D 4632  124 min 

Grab Tensile Strength (Cross-Machine Direction)  lbs    ASTM D 4632  124 min 

Grab Tensile Elongation      %    ASTM D 4632  15 / 15 

Trapezoid Tear Strength       lbs    ASTM D 4533  65 min 

Mullen Burst Strength       psi    ASTM D 3786  300 min 

Puncture Strength        lbs    ASTM D 4833  60 

Ultraviolet Stability (Strength Retained)    %    ASTM D 4355  70 

Apparent Opening Size (AOS)     U.S. Sieve  ASTM D 4751  30 

Permittivity          sec1     ASTM D 4491  0.10 

Coeff of Permeability       CM/Sec  ASTM D 4491  0.005 min 

Water Flow Rate        gal/min/ft2  ASTM D 4491  25 min 

2. Basis of Design Product: Subject to compliance with requirements provide Tencate 

Geosynthetics Mirafi 100X fabric or comparable product. 

 

3. Reinforced fence: Fabric backed with 14-1/2 gauge by 6-inch square mesh woven wire.  

See plans and details for specific locations or requirements. 
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B. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

 

1. DGI Industries. 

2. Hanes Geo Components. 

3. TenCate Geosynthetics (Mirafi). 

2.4 STAKES 

A. One of the following: 

 

1. 2-inch by 2-inch nominal by 4-feet long, non-pressure treated hardwood. 

2. #4 rebar, 4-feet long min. 

B. Maximum post spacing permitted shall be:  8-ft 4-in O.C. 

2.5 STONE FILTERS 

A. Size shown on the plans meeting the requirements of ASTM C33 or State specifications where 

applicable. 

2.6 PERMANENT SEEDING AND SODDING 

A. Refer to applicable section. 

2.7 TEMPORARY SEEDING (unless otherwise shown on Drawings): 

A. Minimum requirements: 

 

1. Lime:   1/2 ton per acre. 

2. Fertilizer: Commercial 5-10-10 or equivalent (600 lbs per acre). 

3. Seed:    Ryegrass (annual or perennial) (40 lbs. per acre). 

4. Mulch:   Straw at 2 ton per acre. 

2.8 EROSION CONTROL BLANKETS 

A. On Slopes 3:1 and Flatter – Netless Biodegradable Blanket:  100% biodegradable stitched 

excelsior erosion control matting.  (Netted erosion control fabric on slopes 3:1 and flatter is not 

allowed.) 

 

1. Material Characteristics: 

a. Soil loss ratio:  .063 

b. Fiber Size:    80% of fibers min. of 6 inches long 
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c. Weight:     0.73 lb per square yard. 

d. Channel Flows:   Suitable for channel flows up to 3.0 ft./second and 1.0 lb/ft. 

shear stress. 

 

2. Staples:  Use manufacturer provided staples. 

 

3. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:  

a. “Curlex NetFree” Erosion Control Blanket manufactured by North American 

Green. 

B. On Slopes Steeper than 3:1 up to 1.5:1 – 100% biodegradable excelsior erosion control matting 

with polypropylene netting containing a UV degrader additive.   

 

1. Material Characteristics: 

a. Fiber Count:  7,000 per square yard. 

b. Fiber length:   80% of fibers min. of 6” long 

c. Net Openings:   1.0 inch x 2 inches 

d. Thickness:  0.411 inch per ASTM D 6525 

e. Swell:     49% per ECTC Procedure 

f. MD-Tensile Strength Max.:   74.4 lb./ft. per ASTM D 6818 

g. TD-Tensile Strength Max.:  36.0 lb./ft. per ASTM D 6818 

 

2. Staples:  Use manufacturer provided staples. 

 

3. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:  

a. “Curlex I QuickMow” Erosion Control Blanket manufactured by North American 

Green. 

2.9 TURF REINFORCEMENT MATTING 

A. Permanent erosion control/turf reinforcement mat constructed of a matrix of polypropylene 

monofilament yarns woven into uniform configuration of resilient pyramid-like projections.    

1. Material Properties: 

 

Property Test Method Units Property 

Requirement 

Thickness ASTM D-6525 mm 

(in) 

10.2 

(0.40) 

Resiliency ASTM D-6524 percent 80 

Mass Per Unit Area ASTM D-6566 G/sq m 

(oz/sy) 

455 

(13.5) 
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Tensile Strength  ASTM D-6818 kN/m 

(lbs/ft) 

58.4 x 43.8 

(4,000 x 

3,000) 

Tensile Elongation ASTM D-6818 percent 65 (max) 

Light Penetration 

(% Passing) 

ASTM D-6567 percent 10 

UV Resistance ASTM D-4355 percent 90 at 6000 hrs 

2. Performance Properties: In a vegetated state, the RECP must demonstrate acceptable 

performance (as defined by the Engineer) when subjected to at least 0.5 hrs of continuous 

flow producing the following conditions: 

a. Permissible velocity:  7.6 m/sec (25 ft/sec) 

b. Permissible tractive force (shear stress):  0.718 kPa (15 psf) 

 
3. Color:  Green. 

 

4. Basis of Design Product: Subject to compliance with requirements, available products 

that may be incorporated into the Work include, but are not limited to, the following:  

a. Pyramat Geotextile System by Propex, Inc.   

2.10 BONDED FIBER MATRIX 

A. Hydraulically applied continuous layer of biodegradable elongated fiber strands held together 

by a water-resistant bonding agent with no holes greater than one millimeter in size.   

B. Physical Components: 

 

1. Ingredients/Composition:  

a. Gypsum-based, soil beneficial binder  

b. Cellulosic fiber mulch (paper/soft wood) 

c. Plant-based tackifiers (short-term binding agents) 

d. Nonpetroleum-based polymers (long-term binding agents) 

e. Surfactant 

f. Water-holding polyacrylmides (PAM) 

C. Physical Properties:  

 

1. Moisture:  10% (+/- 2%) 

2. pH:  5.5 – 6.5 

3. Mix:  70lbs (+/-10 lbs.) per 100 gallons of water (Recommended) 

4. Color:  Green 

5. Wood/Cellulose Fiber:  70% / 30% 

6. Water Holding ASTM D 7367-07:  850-950% 

7. Water Holding ASTM Modified Method:  1200 – 1400% 
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D. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

 

1. “Enviro-Shield” Brand Bonded Fiber Matrix by USG.  

2. “Flexterra” by Profile Products, LLC. 

2.11 STABILIZED CONSTRUCTION ENTRANCE 

A. No. 4 stone meeting the following requirements: 

 

 Percent Passing 

Standard ASTM Sieve Size         by Weight 

 

4 inch                       100 

3 inch                      90-100 

2 inch                       0-15 

Passing No. 50                  5-10 

Passing No. 100                             2-5 

B. Soil Stabilization Fabric:     

 

1. Stabilization Fabric: A commercially manufactured, UV stabilized low clogging, high 

flow, woven geotextile meeting the following requirements. 

 

Property   Unit   Test Method  Value 

  Grab Strength   lbs   ASTMD-4632  315 min 

  Tensile Strength  lbs/in  ASTMD-4595  175 min 

  Grab Elongation  %   ASTMD-4632   15 max 

  Trapezoid Tear   lbs   ASTMD-4533   120 min 

  Mullen Burst   psi   ASTMD-3786  600 min 

  Permittivity    /Sec  ASTMD-4491  .05min 

Water Flow Rate  gal/min/ft2 ASTMD-4491   4 min 

2. Basis of Design Product: Subject to compliance with requirements, provide TenCate 

Geosynthetics, Mirafi 600X fabric or comparable product. 

 

3. 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. DGI Industries. 

b. Hanes Geo Components. 

c. TenCate Geosynthetics (Mirafi). 

C. Granular Base Course Material:  Shall be as specified in Earth Moving Section. 
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2.12 TEMPORARY TREE PROTECTION 

A. Stakes: 2 inch by 4 inch x 6 foot (min) non-pressure treated hardwood. 

B. Top Rail: 2 inch by 4 inch x 8 foot (max) non-pressure treated hardwood fastened to stakes by 

nails or screws. 

C. Fabric:  

 

1. Heavy duty orange construction barrier fencing. 

2. Basis of Design Product: Subject to compliance with requirements, provide Tenax 

Corporation “Sentry HD” fencing or comparable product. 

3. Fabric shall be attached to the stakes and top rails with staples or other fasteners.  

2.13 OUTLET SEDIMENTATION TRAP 

A. Outlet Sedimentation Trap: Constructed of 12 inch pipe, AASHTO M294-Type S or SP 

corrugated HDPE N-12 pipe and stone as shown in the Drawings. Filter fabric shall be as 

specified for siltation fence.  Hardware cloth shall be ½ inch mesh. Concrete shall be 4,000 psi. 

2.14 CONCRETE WASHOUT 

A. Provide concrete washout as specified.   

2.15 ROCK CHECK DAMS AND SEDIMENT TRAPS 

A. Provide stone rip rap as specified.  Vegetation shall be as described on the Drawings. 

2.16 CHANNEL DRAIN INLET FILTER MATTING: 

A. Latex bonded coir (coconut) fiber matting, 4.0 Ounces per Square-Foot, 1-1/2” thickness. 

B. Basis-of-Design product and standard of quality for channel drain inlet filter matting for use in 

existing and proposed channel drains shall be Natural Fiber Inlet Filter Matting, Item 

#IF1527X75FTB, by Blocksom & Co., Michigan City, Indiana.  Telephone:  800-745-1408. 

Web: www.blocksom.com 

C. Physical Properties: (4-inch wide strip specimen) 

1. Fiber Material 

a. Latex bonded coir (coconut) fiber matting 

b. Nominal 4.0 ounces / square-foot, 1½” thickness. 

http://www.blocksom.com/
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2. Sediment Control per ASTM D 5141 

a. Test Material: Sand sieved through No. 10 sieve 

b. Efficiency:  59.1% 

c. Minimum flow rate:  150 liters/minute 

3. Tensile Properties per ASTM D 5035/ECTC 

a. MD – Maximum Load:  14.6 ppi 

b. TD – Maximum Load:  18.7 ppi 

c. MD – Elongation at Max Load:  19.3% 

d. TD – Elongation at Max Load:  27.7% 

4. UV Resistance per ASTM D 4355 – 500 hr exposure 

a. MD – Maximum Load:  10.2 ppi 

b. TD – Maximum Load:  13.8 ppi 

c. MD – Elongation at Max Load:  16.9% 

d. TD – Elongation at Max Load:  16.6% 

5. Smolder Resistance (ECTC) 

a. Maximum Burn Distance:  0.29 in 

6. Light Penetration (ECTC Guidelines) 

a. Baseline Reading:  125 

b. Reading with Sample:  10 

c. Percentage Light Penetration:  < 8% 

7. Resiliency per ASTM D 6524 

a. Pre-Loading Thickness:  1943 mils 

b. Post-Loading Thickness:  326 mils 

c. Percentage Change:  -83% 

8. Swell (ECTC) 

a. Dry Thickness:  1984 mils 

b. Thickness after Soak:  2098 mils 

c. Percentage Change:  6% 

9. Water Absorption per ASTM D 1117/ECTC 

a. Pre-Soak Weight:  69 grams 

b. Post-Soak Weight:  152 grams 

c. Weight Change:  82 grams 

d. Percentage Weight Change:  119% 
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10. Mass/Unit Area per ASTM D 6565 

a. Mass/unit area:  50.89 oz/sq yd 

b. Mass/unit area:  1725 g/sq meter 

11. Filter Mat Filter Cable Ties 

a. Heavy duty “zip” cable ties provided by filter manufacturer and designed 

specifically for inlet filter product, and in quantity required for manufacturer 

recommended installation method. 

2.17 DROP-IN INLET PROTECTION: 

A. Standard of quality for aftermarket inlet protection for use in existing and proposed catch basin, 

drop inlets, curb box inlets and storm manholes shall be Flexstorm Inlet Filters, by Inlet and 

Pipe Protection, Inc., Naperville, Illinois. 

 

1. Description of System: 

 

a. An aftermarket drop-in inlet filter system designed to collect silt and sediment from 

surface storm water runoff at drainage locations shown on the plans, at existing inlets 

in pavement where adjacent disturbance will allow sediment runoff to occur, in areas 

where access to the site dictates their use due to phasing issues, or as directed by the 

Engineer. 

 

b. An aftermarket drop-in inlet filter system comprised of a corrosion resistant steel 

frame and a replaceable geotextile sediment bag attached to the frame with a stainless 

steel locking band.  The sediment bag hangs suspended from the rigid frame at a 

distance below the grate that shall allow full water flow into the drainage structure if 

the bag is completely filled with sediment. 

 

c. The aftermarket drop-in inlet filter frame includes lifting handles in addition to the 

standard overflow feature.  A proprietary Removal Tool engages the lifting bars or 

handles to allow manual removal of the assembly without machine assistance.  The 

frame suspension system is adjustable in ½” increments up to 5” per side on 

rectangular designs should the casting or drainage structure have imperfections. 

 

d. Standard woven polypropylene sediment bags with a typical flow rate of 200 gpm / 

sq ft. 
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2. Woven Sediment Bag Material Specifications: 

 
 

3. Tested Filtration Efficiency: 

 

a. All testing performed in general accordance with the ASTM D 7351, Standard 

Test Method For Determination of Sediment Retention Device Effectiveness in 

Sheet Flow Application, with flow diverted into an area inlet. Test Soil used as 

sediment had the following characteristics with a nominal 7% sediment to water 

concentration mix: 

 

Soil Characteristics Test Method Value 

% Gravel 

ASTM D 422 

2 

% Sand 60 

% Silt 24 

% Clay 14 

Liquid Limit, % 
ASTM D 4318 

34 

Plasticity Index, % 9 

Soil Classification USDA Sandy Loam 

Soil Classification USCS 
Silty Sand 

(SM) 
   

          Tested Efficiencies:  

 

 

  

 

  

Property Woven Sediment Bag  

Filtration Efficiency 82% 

MARV2 

PROPERlY TEST METHOD ENGLISH METRIC 
----------------------------------

Mechanical 
Tensile St rength { Grab) ASTM D-4632 255 X 275 lbs 1130 X 1220 N 
Elongat i1on ASTM D-4632 20x 15 % 20x 15 % 
Puncture ASTM D-4833 135 Ibs 600 N 
Mullen Burst ASTM D-3786 420 psi 2890 kPa 
Trapezoidal Tear ASTM D-4533 40 x 50 lbs 175x220N 
Endurance 
UV Resistance ASTM D-4355 90% 90% 
Hydraulic 
Apparent Opening Size 

ASTM D-4751 20 US Std. Sieve 0.850 mm {AOS)3 
Percent Open Area (POA) CW-02215 Mod.4 20% 20% 
Permittivity ASTM D-4491 1.50 sec-' 1.50 sec-• 
Water Fl ow Rate ASTM D-4491 200 qpm/ft" 8, 145 I/mini m" 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of Conditions:  Examine conditions under which soil erosion and sediment control 

is to be installed notify Architect in writing of any conditions detrimental to proper and timely 

installation.  Do not proceed with installation until unsatisfactory conditions have been 

corrected in a manner acceptable to Installer. 

B. Beginning installation constitutes Contractor’s acceptance of conditions. 

3.2 SIGNATURE REQUIREMENTS 

A. Between the Pre-Construction Meeting and starting site work: 

 

1. Sign the certification statements. Prominently display the statements at the job site. 

 

2. Review inspection and maintenance procedures.  Decide where SWPPP will be 

temporarily stored for review by NYSDEC, Owner and Architect. 

 

3. Designate specific Owner and Contractor personnel responsible for inspection and 

maintenance. 

 

4. Prior to the start of construction, submit schedule for completion of installation of 

measures identified in SESC Plan and SWPPP. DO NOT BEGIN EARTHWORK 

OPERATIONS AT SITE UNTIL MEASURES IDENTIFIED IN SESC PLAN AND 

SWPPP HAVE BEEN ACCEPTED BY ARCHITECT AND INSTALLED AT SITE. 

 

5. When conditions change during construction, submit revisions to the SWPPP to Owner, 

the Architect and other agencies identified in the SPDES permit and the SWPPP. 

3.3 GENERAL EROSION CONTROL 

A. Provide initial construction erosion control features, shown in the SWPPP and as indicated on 

Drawings and Specifications or as directed by the Architect, prior to disturbing the site with 

such construction operations as clearing and grubbing, topsoil stripping, earthwork, trenching 

excavation and removal of existing vegetation.  Keep the disturbance to a minimum. Install 

other features as described in the sequence of erosion, sediment and pollution control on the 

drawings. 
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B. Minimize amount of bare soil exposed at one time.  Do not disturb five (5) or more acres at one 

time.  Disturbance of five (5) acres or more at one time requires the Contractor to obtain prior 

written permission from the NYSDEC to vary from the requirement of SPDES Permit GP-0-15-

002.  Provide written copy of approval from NYSDEC to the Owner and the Architect. Start 

permanent seeding within seven (7) calendar days of rough grading.  When this is not possible, 

provide temporary seeding of perennial rye grass at the rate of three pounds seed per one 

thousand square feet.  Provide temporary seeding within seven (7) days on non-roof, non-paved 

areas.  When adverse weather conditions prevent good germination, repeat seeding as directed 

by the Architect until the area is stabilized.  Till under temporary grass and fine grade when 

preparing for final seeding. 

C. Until a disturbed area is stabilized, trap runoff sediment by the use of debris basins, sediment 

basins, silt traps, or other methods acceptable to the Engineer and governing authorities. 

Construct sediment basins to dimensions shown on plans. 

D. Place sediment structures and or devices in accordance with dimensions shown on Drawings.  If 

sediment structures and or devices become plugged or partially plugged, remove and replace.  

Cleaning of the sediment structures and or devices will only be allowed when method is 

reviewed by Engineer or Owner Representative and found acceptable. 

E. Provide erosion controls on slopes and swales traversing, bordering, or leaving the site.  Limit 

the water flow to a non-erosive velocity. 

F. Do not store fill materials within fifty feet of the banks of any streams or water bodies, 

intermittent or perennial. 

G. Provide temporary protection for trees and shrubs as outlined and shown on drawings and 

described in this Section.  

H. Inspect erosion and sediment control measures immediately after each rainfall and at least daily 

during prolonged rainfall.  Make required repairs immediately. 

I. Remove sediment deposits before they reach one-half of the height of the total height of the 

installed sediment structure or device.  Dispose sediment in a manner that does not result in 

additional erosion or pollution. 

J. Provide prompt removal and disposal of rubbish and debris in accordance with the governing 

authorities. 

K. Provide temporary grading of drainage channels, slopes, or fills in accordance with Section 31 

20 00 “Earth Moving.” 

L. Coordinate temporary erosion and sediment control measures with permanent erosion control 

features specified elsewhere in the Contract Documents to the maximum extent possible to 

assure economical, effective, and continuous erosion, sediment and pollution control. 

M. Provide temporary and permanent dust controls on driving areas such as roads, bus loops, 

parking lots, haul roads and access points, as well as non-driving areas such as lawns and 

athletic fields and any other disturbed areas where damage, health hazards or traffic safety 

problems may occur if dust is not controlled. 
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N. Temporary measures are to be removed on upon final stabilization, prior to the issuance of the 

Notice of Termination. 

3.4 MUNICIPAL SEWER AND WETLAND EROSION CONTROL 

A. Control erosion, siltation and pollution to municipal sewers, water bodies and wetlands by 

taking appropriate measures such as, but not limited to, the following: 

1. Prevent petroleum products and excessive amounts of silt, clay, and muck from entering 

municipal sewers, waters or wetlands of New York State during construction. 

 

2. Prevent fresh concrete, concrete leachate and washings from equipment and trucks, from 

entering municipal sewers, waters or wetlands of New York State during construction. 

 

3. Place silt fence to control erosion at the down slope edge of disturbed areas.  Place this 

barrier to sediments before disturbance of the ground occurs and maintain in good 

condition until disturbed land is heavily vegetated or otherwise permanently stabilized. 

 

4. Seed areas of soil disturbance resulting from this Project with appropriate perennial grass 

seed and mulched with straw within seven calendar days as described in general erosion 

control.  Maintain mulch until a suitable vegetative ground cover is established. 

3.5 STORM STRUCTURE PROTECTION 

A. As shown on the Stormwater Pollution Prevention Plan (SWPPP) and the Soil Erosion and 

Sediment Control Plans (SESC), provide storm structure protection at each inlet as shown on 

the detail plan.  Clean storm structure protection material after each storm event to permit the 

fabric and/or drainage stone to work effectively.  Remove the drainage material when the site is 

stabilized and certified by the Architect and/or qualified personnel of the Owner. 

3.6 SILT FENCE/STRAW BALE DIKES 

A. Locate in accordance with plans and details and as directed by the Architect.  Excavate trench 

along the lower perimeter(s) of site, along the contract limit line, and as indicated on the 

Drawings. The placement of silt fence and/or bales shall consider drainage paths and intercept 

drainage prior to leaving site or entering storm system. Place excavated material on uphill side 

of trench for backfilling. 

B. Drive stakes securely into the downhill side of the trench.  When prefabricated silt fence with 

fabric attached to stakes is used, drive stakes so that fabric is buried in the ground as detailed. 

C. Backfill trench with excavated material, so that fabric is securely buried in the ground to 

prevent undermining.  Tamp soil. 

D. Join sections by overlapping fabric between two stakes.  Set stakes simultaneously.  Overlap by 

minimum six inches, fold, and staple to prevent sediment bypass. 
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E. Attach silt fence securely to stakes spaced no more than eight feet on center. Secure fence fabric 

to stake with minimum three one inch staples. 

F. Provide silt fence dikes perpendicular to swale center lines in swales one and one half percent 

and steeper.  Locate dikes at a maximum interval of fifty feet on center unless otherwise shown 

on drawings. 

G. Removal of silt and replacement of silt fence and/or bales shall be on going throughout the 

duration of the project to maintain an effective silt removing barrier. 

3.7 TEMPORARY SEEDING 

A. When necessary, provide temporary seeding as described in this Section. 

B. Seedbed Preparation: 

 

1. Scarify soil if compacted. 

2. Remove debris and obstacles such as rocks and stumps. 

3. Apply lime and fertilizer. 

4. Apply seed uniformly by mechanical seeder or hydroseeder. 

5. Apply straw mulch. 

C. Provide permanent seeding as described elsewhere in the Contract Documents. 

3.8 EROSION CONTROL MAT 

A. Install where indicated on Drawings. Install in accordance with manufacturers’ 

recommendations and design details, including number and location of staples. 

3.9 TURF REINFORCMENT MATTING 

A. Install where indicated on Drawings. Install in accordance with manufacturers’ 

recommendations and design details, including number and location of staples. 

3.10 BONDED FIBER MATRIX 

A. Hydraulically install bonded fiber matrix in strict accordance with manufacturer’s installation 

instructions at the maximum rate given. 

B. Typical Application Rates: 

1. <3:1 Slope:   3,000 lbs./acre 

2. 3:1 < 2:1 Slope:  3,500 lbs./acre 

3. >2:1 Slope:   4,000 lbs./acre 
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C. Limitations:  Do not use this product in the following conditions.  Notify Architect if these 

conditions exist. 

1. Concentrated overland water flow. 

2. On soils that display deep-seated instabilities. 

3. Where soil compaction problems exist or on soils that are subjected to frost heave and/or 

surface peeling (loosening of top layer of soil). 

D. Store and handle material per manufacturer’s requirements. 

3.11 OFFSITE SEDIMENT TRACKING CONTROLS 

A. Install as detailed and shown on Drawings to eliminate tracking sediment off site.  Inspect after 

each rain storm and at least one time per week.  When sediment begins tracking off site, 

immediately replace stone with clean No. 4 stone to retain sediment on site. Remove fabric and 

stone at project completion.  Complete construction of proposed final surface(s). 

B. Provide wash down areas stabilized with stone that drain into Engineer approved sediment 

trapping device.  Do not flush into water bodies, wetlands, on site or municipal systems. 

3.12 CONCRETE WASHOUT 

A. Materials in or destined for the washout area shall not contact the ground, nor shall water or 

other liquid discharge from the containment structure. 

B. The washout facility should be sized to contain solids, wash water, and rainfall and 

sized to allow for the evaporation of the wash water and rainfall. Wash water shall be 

estimated at 7 gallons per chute and 50 gallons per hopper of the concrete pump truck 

and/or discharging drum. The minimum size shall be 8 feet by 8 feet at the bottom and 2 

feet deep. If excavated, the side slopes shall be 2 horizontal to 1 vertical 

C. Locate washout facility a minimum of 100-feet from drainage swales, storm drain inlets, 

wetlands, streams and other surface waters. Prevent surface water from entering the structure 

except for the access road. Provide appropriate access with a gravel access road (served with a 

minimum 10-ft wide gravel accessway) sloped down to the structure.  

D. Minimum dimensions: 

1. For pre-fabricated units are 4-ft by 4-ft by 1-ft deep with a minimum 4-mil polyethylene 

plastic liner. 

2. For constructed concrete washout areas are 6-ft by 6-ft by 3-ft deep, with a minimum 10-

mil polyethylene liner, 2H:1V side slopes, and a 1-ft high by 1-ft wide compacted fill 

berm. 
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E. All washout facilities will be lined to prevent leaching of liquids into the ground. The liner shall 

be plastic sheeting with a minimum thickness of 10 mils with no holes or tears, and anchored 

beyond the top of the pit with an earthen berm, sand bags, stone, or other structural 

appurtenance except at the access point. If pre-fabricated washouts are used they must ensure 

the capture and containment of the concrete wash and be sized based on the expected frequency 

of concrete pours. They shall be sited as noted in the location criteria.  

F. Provide a sign designating the washout area, and for large construction sides, provide signs 

throughout directing traffic to its location. 

G. All concrete washout facilities shall be inspected daily. Damaged or leaking facilities shall be 

deactivated and repaired or replaced immediately. Excess rainwater that has accumulated over 

hardened concrete should be pumped to a stabilized area, such as a grass filter strip. 

H. Allow washed out concrete mixture to harden through evaporation of the wastewater. Dispose 

of the hardened material, once the facility has reached 75 percent of its capacity, off-site in a 

construction/demolition landfill. On-site disposal may be allowed if this has been 

approved and accepted as part of the projects SWPPP. In that case, the material should 

be recycled as specified, or buried and covered with a minimum of 2 feet of clean 

compacted granular fill that is permanently stabilized to prevent erosion. 

I. Apply a new liner before reusing the station for additional washouts after maintenance has 

occurred. 

J. Inspect the project site frequently to ensure that no concrete discharges are taking place in non-

designated areas. 
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3.13 OUTLET SEDIMENTATION TRAP 

A. Install as detailed.  Remove temporary trap and install permanent end section per detail near end 

of project when directed by the Architect. 

3.14 ROCK CHECK DAMS AND SEDIMENT TRAPS 

A. Install rip rap and vegetation as detailed on the Drawings and described elsewhere in the 

Contract Documents. 

3.15 CHANNEL DRAIN INLET FILTER MATTING 

A. Install channel drain inlet matting per manufacturer’s installation requirements. 

B. Cut matting if necessary to allow minimum 3” overlap at each side of the grate. Attach the mat 

to the topside of the inlet grate using cable ties. 

12" TYP. 

,~----~--
,:--, ~ ~-
!,,.,,._1/.,....~>i½p ~ )r 

UNDISTURBED OR .J 
COMPACTED SOIL 

3,1 

8 X 8 MIN. 

3, 1 

3,1 

AROUND 

--i--3' MIN. 

B X 8 MIN. 

SECTION A 

WASHOUT 

PLAN 

:::::::::::::.., 
>J 

VEH ICLE 
CONTROL 

VEHICLE TRACKING 
CONTROL (SEE 
VTC DETAIL) OR 
OTHER STABLE 
SURFACE 

TRACKING 
(SEE VTC 
DETAIL ) 

CWA-1 CONCRETE WASHOUT AREA 
CWA INS TALLATION NOTES 

1. SEE PLAN VIEW FOR 
-CWA INSTALLATION LOCATION . 

2 . DO NOT LOCATE AN UNLINED CWA WITHIN 400' OF ANY NATURAL DRAINAGE PATHWAY OR 
WATERBODY. DO NOT LOCATE WITHIN 1 ,ODO ' OF ANY WELLS OR DRINKING WATER SOURCES. IF 
SITE CONSTRAINTS MAKE THI S INFEASIBLE , OR IF HIG H LY PERMEABLE SOILS EXIST ON S ITE, 
THE CWA MUST BE INSTALLED WITH AN IMPERMEABLE LINER ( 16 MIL MIN. TH ICKNESS) OR 
SURFACE STORAGE ALTERNATIVES USING PREFABRICATED CONCRETE WASHOUT DEVICES OR A 
LINED ABOVE GROUND S TORAGE ARE SHOULD BE USED. 

3 . THE CWA SHALL BE INSTALLED PRIOR TO CONCRETE PLACEMENT ON S ITE. 

4 . CWA SHALL INCLUDE A FLAT SUBSURFACE P IT THA T IS AT LEAST B ' BY s· SLOPES 
LEADING OUT OF THE SUBSURFACE PIT SHALL BE 3, 1 OR FLATTER . THE PIT SHALL BE AT 
LEAST 3' DEEP. 

5 . BERM SURROUNDING SIDES AND BACK O F THE CWA SHALL HAVE MINIMUM HEIGHT OF 1 ' . 

6. VEHICLE TRACKING PAD SHALL BE SLOPED 2% TOWARDS THE CWA. 

7 . S IGNS S H ALL BE PLACED AT THE CONSTRUCTION ENTRANCE, AT THE CWA, AND 
E LSEWHERE AS NECESSARY TO CLEAR L Y INDICATE THE LOCATION OF THE CWA TO OPERATORS 
OF CONCRETE TRUCKS ANO PUMP R IGS. 

8 . USE EXCAVATED MATERIAL FOR PERIMETER BERM CONSTRUCTION. 
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C. Clean silt from around channel inlet matting following each rain event and as required by the 

Soil Erosion and Sediment Control plans and specifications, and as dictated by the Storm Water 

Pollution and Prevention Plan (SWPPP). Sweep the top of mat to clear built-up silt and solids, 

and dispose of.  Do NOT allow accumulated sediment to enter the inlet. 

3.16 DROP-IN INLET PROTECTION 

A. Install channel drain / inlet drain filter matting per manufacturer’s installation requirements. 

B. Clean silt from filter bag following each rain event and as required by the Storm Water 

Pollution and Prevention Plan (SWPPP).  Do NOT allow accumulated sediment to enter the 

inlet. 

C. The Contractor cannot pierce, cut, remove inlet filter bag to allow discharge of turbid water to 

the drainage system. 

3.17 TREE PROTECTION 

A. Temporary Protection for Trees and Shrubs: 

1. Provide temporary fencing, barricades or guards as required to protect trees and other 

plants, which are to remain, from above ground damage. 

 

2. Protect root system from smothering.  Do not store construction materials, debris, or 

excavated material within drip line (outer perimeter of branches). Do not permit vehicular 

traffic or parking within drip line. Restrict foot traffic to prevent excessive compaction of 

soil over root systems. 

 

3. Should any trees or shrubs be damaged which are to be saved, arrange to have such 

damage treated by a licensed arborist or tree surgeon. 

 

4. Trees or shrubs which die because of the Contractor's failure to conform to the Drawings 

and specifications shall be evaluated by a qualified organization selected by the Owner's 

Representative. The removal and replacement of the tree, and the evaluation expenses 

shall be paid for by the Contractor. Contractor shall be required to replace the damaged 

tree with plant material of comparable size and quality (i.e. damaged 12 inch caliper Red 

Maple shall be replaced by three 4 inch cal. or four 3 inch cal. Red Maples). Substitutions 

for variety shall be approved by the Architect. 

3.18 CLEANING 

A. During the Contract and at intervals as directed by the Engineer and as erosion, sediment and 

pollution control procedures are completed, clear the site of extraneous materials, rubbish, and 

debris.  Leave the site in a clean, safe, well draining, and neat condition. 
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B. Clean storm ponding areas, catch basins, detention basins, and other buried structures. Clean out 

contaminants, sediment, rubbish, construction debris, foreign objects and accumulated 

floatables from chambers and ponding areas thoroughly, immediately prior to final acceptance.  

Attachment: Certification Statement 

END OF SECTION 31 25 00 
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CERTIFICATION STATEMENT 

 
Authorized, legally responsible signatures for the General Contractor, Site Earthwork, and Landscaping 

Subcontractor(s) shall sign and prominently display the following certification statement at the job trailer or office 

during the life of the project: 

        

"I hereby certify under penalty of law that I understand and agree to comply with the terms and conditions of the 

Storm Water Pollution Prevention Plan (SWPPP) and agree to implement any corrective actions identified by the 

qualified inspector during a site inspection. I also understand that the operator (person, persons, or legal entity which 

owns or leases the property on which the construction activity occurs) must comply with the terms and conditions of 

the most current version of the New York State Pollutant Discharge Elimination System ("SPDES") General Permit 

for storm water discharges from construction activities and that it is unlawful for any person to cause or contribute to 

a violation of water quality standards. Furthermore, I understand that certifying false, incorrect, or inaccurate 

information is a violation of the referenced permit and the laws of the State of New York and could subject me to 

criminal, civil, and/or administrative proceedings. " 

 

      1.  General Contractor    Signature: __________________________________________ 

                                     Name: __________________________________________ 

    Company: __________________________________________ 

    Title: __________________________________________ 

                                     Address: __________________________________________ 

                                             __________________________________________ 

                                         Phone No.: ____________________________________________ 

    Fax No.: __________________________________________ 

    E-Mail: __________________________________________ 

 

     2.  Site Earthwork Contractor    Signature: __________________________________________ 

                                     Name: __________________________________________ 

    Company: __________________________________________ 

    Title: __________________________________________ 

                                     Address: __________________________________________ 

                                             __________________________________________ 

                                         Phone No.: ____________________________________________ 

    Fax No.: __________________________________________ 

    E-Mail: __________________________________________ 

 

   3. Site Landscape Contractor    Signature: __________________________________________ 

                                     Name: __________________________________________ 

    Company: __________________________________________ 

    Title: __________________________________________ 

                                     Address: __________________________________________ 

                                             __________________________________________ 

                                         Phone No.: ____________________________________________ 

    Fax No.: __________________________________________ 

    E-Mail: __________________________________________ 

 

       4.  Other Prime Contractor(s)    Signature: __________________________________________ 

                    (as determined by the          Name: __________________________________________ 

        Architect – Make Company: __________________________________________ 

         additional copies as   Title: __________________________________________ 

                     necessary)  Address: __________________________________________ 

                                             __________________________________________ 

                                         Phone No.: ____________________________________________ 

    Fax No.: __________________________________________ 

    E-Mail: __________________________________________ 
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SECTION 32 12 16 - ASPHALT PAVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

B. The principle reference for materials and methods is the “New York State Department of 

Transportation Standard Specifications for Construction and Materials,” latest edition (NYSS). 

1.2 SUMMARY 

A. Section Includes: 

1. Hot-mix asphalt paving. 

2. Hot-mix asphalt patching. 

3. Pavement-marking paint. 

B. Related Sections: 

1. Section 31 20 00 "Earth Moving" for subgrade and aggregate base preparation and other 

requirements. 

1.3 SUBMITTALS 

A. General: Submit all action submittals and informational submittals required by this Section 

concurrently. 

B. Action Submittals: 

1. Product Data: For each type of product indicated.  Include technical data and tested 

physical and performance properties. 

a. Job-Mix Designs:  For each job mix proposed for the Work. 

2. Track Paving Plan:  For the installation of the track Hot Mix Asphalt (HMA) pavement, 

provide a paving plan. 

a. Paving Schedule 

b. Paver / Asphalt installation showing joints. 

c. Equipment to be used including, but not limited to paver(s) and roller(s). 

d. Location of Mix Plant 

e. Trucking operation including number of vehicles. 

32 12 16 
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C. Qualification Data:   

1. Asphalt Paving Installer Experience Listing: Submit list of completed projects using 

products proposed for this Project demonstrating compliance with applicable 

requirements specified below in “Quality Assurance” article. 

2. Manufacturer’s Certificates:  Certify that hot mix asphalt products meet or exceed 

NYSDOT Standard Specifications: 

a. Section 401:  Plant Production 

b. Section 402:  Hot Mix Asphalt (HMA) Pavements 

c. Section 407:  Tack Coat 

d. Section 685:  Pavement Markings 

1.4 QUALITY ASSURANCE 

A. Manufacturer and Mixing Plant Qualifications:  A paving-mix manufacturer and mixing plant 

with NYSDOT approved materials and batch plant equipment complying with the following 

NYSDOT Standard Specifications: 

1. Section 401:  Plant Production 

2. Section 402:  Hot Mix Asphalt (HMA) Pavements. 

B. Asphalt Paving Installer: Company specializing in performing work described in this section 

with minimum experience of three years. 

C. Running Track Asphalt Paving Installer:  An experienced Installer who has completed at least 

ten (10) running track paving installations similar in material, design, and extent to that 

indicated for this Project in the past five (5) years and whose work has resulted in installations 

with a record of successful in-service performance. 

D. Permits:  Submit certified copies of all permits obtained from local regulatory agencies and 

New York State Department of Transportation. 

E. Installation Requirements: Work to be performed in accordance with the following NYSDOT 

Standard Specifications: 

1. Section 402:  Hot Mix Asphalt (HMA) Pavements 

2. Section 407:  Tack Coat 

3. Section 685:  Epoxy Reflectorized Pavement Markings 

F. Preinstallation Conference:  Conduct conference at Project site. 

1. Review methods and procedures related to hot-mix asphalt paving including, but not 

limited to, the following: 

2. Review proposed sources of paving materials, including capabilities and location of plant 

that will manufacture hot-mix asphalt. 

3. Review condition of subgrade and preparatory work. 



Tetra Tech ASPHALT PAVING 

Architects & Engineers Project No. 374886-23001.1 32 12 16 / Page 3 

4. Review requirements for protecting paving work, including restriction of traffic during 

installation period and for remainder of construction period. 

5. Review and finalize construction schedule and verify availability of materials, Installer's 

personnel, equipment, and facilities needed to make progress and avoid delays. 

1.5 REGULATORY REQUIREMENTS 

A. Obtain written permission and required permits from applicable agency prior to start of 

construction, and submit copies of permits as specified in “Submittals - Quality Control 

Submittals” above. 

1.6 PROJECT CONDITIONS 

A. Temperature and Seasonal Limitations:  Refer to NYSDOT 402-3.01 Temperature and Seasonal 

Limitations.   

1. Do not apply asphalt materials if subgrade is wet or excessively damp, if rain is imminent 

or expected before time required for adequate cure, if the temperature has not been above 

35 deg for 12 hours immediately prior to application or if the following minimum surface 

temperatures are not met. 

a. Track: Air temperature to be at least 50 deg F for the duration of the paving 

operations. 

2. Minimum Surface Temperatures:  Comply with NYSDOT Standard Specifications 

Section 402, table 402-1 – Temperature Requirements. 

B. Pavement-Marking Paint:  Proceed with pavement marking only on clean, dry surfaces and at a 

minimum ambient or surface temperature in accordance with NYSDOT Standard Specifications 

Section 685-3.02 – Atmospheric Conditions. 

PART 2 - PRODUCTS 

2.1 AGGREGATE SUBBASE AND BASE FOR ASPHALT PAVING 

A. Refer to Division 31 Section "Earth Moving" for aggregate subbase and base courses and for 

aggregate pavement shoulders. 

2.2 ASPHALT PAVING MIX AGGREGATES 

A. Aggregates for binder and top course:  Conform to the requirements of NYSDOT Standard 

Specification 401-2.02, Aggregates. 
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2.3 ASPHALT MATERIALS 

A. Hot-Mix Asphalt: Dense, hot-laid, hot-mix asphalt plant mixes meeting NYSDOT Standard 

Specifications, Section 402 (70 Series) for each pavement course and complying with the 

following requirements: 

1. Provide mixes with a history of satisfactory performance in geographical area where 

Project is located. 

2. Mixes to be placed at thickness noted on the Drawings. 

3. Binder Course (2-in < t < 3-in): NYSDOT No. 402.197903 (Type 3 Binder). Maximum 

20% RAP permitted.  

4. Binder Course (3-in < t < 5-in): NYSDOT No. 402.257903 (Type 3 Binder). Maximum 

20% RAP permitted.  

5. Shim Course: NYSDOT No. 402.058903 (Type 5 Shim).  Maximum 20% RAP 

permitted. 

6. Top Course: NYSDOT No. 402.127303 (Type 6.)  Maximum 20% RAP permitted. 

7. Top Course: NYSDOT No. 402.097303 (Type 7.)  Maximum 20% RAP permitted. 

8. Top Course: NYSDOT No. 402.097103 (Type 7F.)  Maximum 20% RAP permitted. 

9. Sheet Asphalt Top Course: NYSDOT No. 402.097303 (Type 7 Top) 100% Virgin 

material required - NO RAP PERMITTED.  (Running Tracks).  

B. Coatings/Fillers: Comply with New York State Department of Transportation Standard 

Specification, Section 702 for material designations indicated. 

1. Tack Coat: Emulsified asphalt 

a. Slow setting type; NYSDOT Designation 702-3601 (SS-1h) or 702-4501 (CSS-

1h). 

b. Medium setting type; NYSDOT Designation 702-3401 (HFMS-2H) or 702-4301 

(CMS-2h) 

2. Asphalt Cement Filler: NYSDOT Designation 702-0700. 

C. Water:  Potable. 

2.4 PAVEMENT MARKING PAINT 

A. Complying with NYSDOT Standard Specifications: 

1. Section 727-09:  White and Yellow Solvent Borne Acrylic Permanent Traffic Paint 

a. All sites, except Ithaca Transportation Facility 

2. Colors:   

a. White for asphalt striping and signage 

1) Lane Markings for traffic in the same direction 
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b. Yellow for traffic markings  

1) No parking parent / bus drop-off zones 

2) No parking fire lanes 

3) Lane Markings for opposing traffic 

4) Parking Stalls – Confirm with owner 

c. Blue for the following locations: 

1) ADA Accessible symbol and associated ADA Accessible striping 

3. 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. TM 5626 White Setfast Acrylic Traffic Marking Paint, Sherwin Williams 

Company, Baltimore, MD 

b. TM 5627 Yellow Setfast Acrylic Traffic Marking Paint, Sherwin Williams 

Company, Baltimore, MD 

c. TM 2133 Blue Setfast Latex Traffic Marking Paint, Sherwin Williams Company, 

Baltimore, MD 

B. Pavement Striping Blackout Paint:  Opaque, high quality, exterior grade primer compatible with 

existing asphalt surface and pavement marking paint. 

 

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. TM 5629 Black Setfast Acrylic Traffic Marking Paint, Sherwin Williams 

Company, Baltimore, MD 

C. Complying with NYSDOT Standard Specifications: 

1. Section 727-03: Epoxy Pavement Marking Coating Material 

a. Required at Ithaca Transportation Facility 

2. Colors:   

a. White for asphalt striping and signage 

1) Lane Markings for traffic in the same direction 

b. Yellow for traffic markings  

1) No parking parent / bus drop-off zones 

2) No parking fire lanes 

3) Lane Markings for opposing traffic 

4) Parking Stalls – Confirm with owner 
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c. Lane Markings for opposing traffic Blue for the following locations: 

1) ADA accessible symbol and associated ADA accessible striping 

3. 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. EpoPlex “LS 50 White”, two-component, 100% solids epoxy highway marking 

coating material, EpoPlex, Maple Shade, NJ 08052 

b. EpoPlex “LS 50 Yellow”, two-component, 100% solids epoxy highway marking 

coating material, EpoPlex, Maple Shade, NJ 08052 

c. EpoPlex “LS 50 Custom Color (ADA Blue)”, two-component, 100% solids epoxy 

highway marking coating material, EpoPlex, Maple Shade, NJ 08052 

D. Pavement Striping Blackout Paint:  Opaque, high quality, exterior grade primer compatible with 

existing asphalt surface and pavement marking paint. 

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. TM 5629 Black Setfast Acrylic Traffic Marking Paint, Sherwin Williams 

Company, Baltimore, MD 

b. 3M Co., St. Paul, MN www.3m.com  (888-364-3577) 

E. Reflectorized Glass Beads:  Complying with NYSDOT Standard Specification Section 727-05L 

Glass /Beads for Reflectorized Pavement Marking Paints. 

2.5 AUXILIARY MATERIALS 

A. Soil Stabilization Fabric:  Refer to Section 31 20 00 "Earth Moving." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that subgrade is dry and in suitable condition to begin paving. 

B. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft 

pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades. 

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction 

perpendicular to first direction.  Limit vehicle speed to 3 mph. 

2. Proof roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15 

tons. 

http://www.3m.com/
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3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as 

determined by Architect, and replace with compacted backfill or fill as directed. 

a. Subsurface preparation shall conform to the appropriate section of NYSS. 

4. After rolling, test course with straight edge min.  15 ft. long.  Satisfactorily eliminate any 

depression over 1/4" deep.   

5. Proceed with paving only after unsatisfactory conditions have been corrected. 

C. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 SAWCUTTING 

A. Saw cut existing pavement perpendicular to the roadway surface in neat lines.  If the pavement 

breaks irregularly along the cut line during removal, saw cut the entire length of pavement again 

to achieve one uniform, straight, and neat line. 

3.3 TACK COAT 

A. Apply in accordance with NYSDOT Standard Specifications Section 407-3.02. 

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving. 

2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  

Remove spillages and clean affected surfaces. 

B. Manhole and Catch Basin Frames and Grates: 

1. Coat surfaces of frames and grates with oil to prevent asphalt adherence to surfaces.  Do 

not tack coat. 

3.4 PATCHING  

A. Hot-Mix Asphalt Pavement:   

1. Preparation:  Saw cut perimeter of patch and excavate existing pavement section to sound 

base.  Excavate rectangular or trapezoidal patches, extending the minimum distance 

shown on Drawings into adjacent sound pavement, unless otherwise indicated.  Cut 

excavation faces vertically.  Remove excavated material.  Recompact existing unbound-

aggregate base course to form new subgrade.  Apply tack coat. 

2. Patching:  Partially fill excavated pavements with hot-mix asphalt base mix and, while 

still hot, compact.  Cover asphalt base course with compacted, hot-mix surface layer 

finished flush with adjacent surfaces. 

3. Use hot-applied joint sealant to seal new joints.  Fill flush with surface of existing 

pavement and remove excess. 
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3.5 REPAIRS 

A. Leveling Course:  Install and compact leveling course consisting of hot-mix asphalt surface 

course to level sags and fill depressions deeper than 1 inch in existing pavements. 

1. Install leveling wedges in compacted lifts not exceeding 3 inches thick. 

B. Crack and Joint Filling:  Remove existing joint filler material from cracks or joints to a depth of 

1/4 inch. 

1. Clean cracks and joints in existing hot-mix asphalt pavement. 

2. Use emulsified-asphalt slurry to seal cracks and joints less than 1/4 inch wide.  Fill flush 

with surface of existing pavement and remove excess. 

3. Use hot-applied joint sealant to seal cracks and joints more than 1/4 inch wide.  Fill flush 

with surface of existing pavement and remove excess. 

3.6 SURFACE PREPARATION 

A. General:  Immediately before placing asphalt materials, remove loose and deleterious material 

from substrate surfaces.  Ensure that prepared subgrade is ready to receive paving. 

B. Herbicide Treatment:  Apply herbicide according to manufacturer's recommended rates and 

written application instructions.  Apply to dry, prepared subgrade or surface of compacted-

aggregate base before applying paving materials. 

1. Herbicide Application:  Obtain approval of Owner before herbicide notification or 

application. Notify Owner’s designated pesticide representative and all property 

neighbors not less than 48 hours in advance of any pesticide application including all 

herbicides, insecticides and fungicides in accordance with the School Pesticide Neighbor 

Notification Law, Section 409-h of New York State Education Law and Commissioner's 

Regulation 155.24. 

C. Tack Coat:  Apply tack coat. 

3.7 HOT-MIX ASPHALT PLACING 

A. Hot-Mix Asphalt Paving Application:  Provide finished surface free from depressions that could 

collect water.  Satisfactorily remove, at Contractor's expense, any depressions over 1/8" when 

tested with 6-foot straight edge without evidence of patching.  Carry all paving to wood 

stripping, curbing or to location shown on Drawings. 

B. Application Over Aggregate Base:  

1. Heavy Duty, Auto Duty and Light Duty Asphalt Areas:  Apply over aggregate base in 2 

courses. Comply with New York State Department of Transportation Standard 

Specification, Section 401 and Section 402, for asphalt types specified. 
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2. Running Track and Field Event Areas: Apply over aggregate base in 2 courses. Comply 

with New York State Department of Transportation Standard Specification, Section 401 

and Section 402, for asphalt types specified.  Comply with the requirements of the U.S. 

Tennis Court and Track Builders Association as described in their publication “Track 

Construction Manual”.  Finished asphalt grade sloped tolerances prior to resilient surface 

application shall be 1% with a deviation not exceeding +/-0.1 percent.  Refer to Division 

32 Section “Running Track Surfacing”. 

C. Placement: Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike 

off.  Place asphalt mix by hand to areas inaccessible to equipment in a manner that prevents 

segregation of mix.  Place each course to required grade, cross section, and thickness when 

compacted. 

1. Place hot-mix asphalt base course in number of lifts and thicknesses indicated. 

2. Spread mix at minimum temperature of 250 deg F. 

3. Begin applying mix along centerline of crown for crowned sections and on high side of 

one-way slopes unless otherwise indicated. 

4. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and 

tears in asphalt-paving mat. 

D. Place paving in consecutive strips not less than 10 feet wide unless infill edge strips of a lesser 

width are required. 

1. After first strip has been placed and rolled, place succeeding strips and extend rolling to 

overlap previous strips.  Complete a section of asphalt base course before placing asphalt 

surface course. 

E. Promptly correct surface irregularities in paving course behind paver.  Use suitable hand tools 

to remove excess material forming high spots.  Fill depressions with hot-mix asphalt to prevent 

segregation of mix; use suitable hand tools to smooth surface. 

3.8 JOINTS 

A. Construct joints to ensure a continuous bond between adjoining paving sections.  Construct 

joints free of depressions, with same texture and smoothness as other sections of hot-mix 

asphalt course. 

1. Clean contact surfaces and apply tack coat to joints. 

2. Offset longitudinal joints, in successive courses, a minimum of 6 inches. 

3. Offset transverse joints, in successive courses, a minimum of 24 inches. 

4. Construct transverse joints at each point where paver ends a day's work and resumes 

work at a subsequent time.  Construct these joints using either "bulkhead" or "papered" 

method according to AI MS-22, for both "Ending a Lane" and "Resumption of Paving 

Operations."  
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5. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive 

displacement. 

6. Compact asphalt at joints to a density within 2 percent of specified course density. 

7. Use hot-applied joint sealant to seal new joints.  Fill flush with surface of existing 

pavement and remove excess. 

8. Running Track:  Paving shall be continuous in that each pass must be completed in order 

to eliminate the occurrence of cold joints. 

a. Construct longitudinal joints be paving in a hot fashion with a temperature of not 

less than 220 deg F. 

b. Surface course longitudinal joints to be smooth and true; no deviation from level 

and true as required of the mat will be allowed. 

c. Compact all joints to provide for a neat, uniform and tightly bonded joint that will 

meet both surface tolerances and density requirements. 

d. Cut straight and true (vertical) construction or traverse joints if the material has 

cooled to less than 220 deg F prior to placement of the next pass. 

3.9 COMPACTION 

A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight without 

excessive displacement.  Compact hot-mix paving with hot, hand tampers or with vibratory-

plate compactors in areas inaccessible to rollers. 

1. Complete compaction before mix temperature cools to 185 deg F. 

B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling joints and 

outside edge.  Examine surface immediately after breakdown rolling for indicated crown, grade, 

and smoothness.  Correct laydown and rolling operations to comply with requirements. 

C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling while 

hot-mix asphalt is still hot enough to achieve specified density.  Continue rolling until hot-mix 

asphalt course has been uniformly compacted to the following density: 

1. Average Density:  96 percent of reference laboratory density according to ASTM D 6927, 

but not less than 94 percent or greater than 100 percent. 

2. Average Density: 92 percent of reference maximum theoretical density according to 

ASTM D 2041, but not less than 90 percent or greater than 96 percent. 

D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still 

warm. 

E. Edge Shaping:  While surface is being compacted and finished, trim edges of pavement to 

proper alignment.  Bevel edges while asphalt is still hot; compact thoroughly. 

F. Repairs:  Remove paved areas that are defective or contaminated with foreign materials and 

replace with fresh, hot-mix asphalt.  Compact by rolling to specified density and surface 

smoothness. 
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G. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled 

and hardened. 

H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become 

marked. 

3.10 INSTALLATION TOLERANCES 

A. Pavement Thickness: Compact each course to produce the thickness indicated within the 

following tolerances: 

1. Base Course:  Plus 1/2 inch, no minus. 

2. Surface Course:  Plus 1/4 inch, no minus. 

B. Pavement Surface Smoothness:  Compact each course to produce a surface smoothness within 

the following tolerances as determined by using a 10-foot straightedge applied transversely or 

longitudinally to paved areas: 

1. Base Course:  1/4 inch. 

2. Surface Course:  1/8 inch. 

3. Crowned Surfaces:  Test with crowned template centered and at right angle to crown.  

Maximum allowable variance from template is 1/4 inch. 

C. Pavement Surface Drainage:  Pavement is to drain to catch basin, swale or other storm drainage 

control measure as indicated on Drawings or, if not indicated on drawings, to nearest storm 

drainage control measure. 

D. Pavement Remediation:  If pavement surface smoothness and drainage requirements above are 

not met, correct to meet tolerance and performance requirements.  If remediation is not 

acceptable to Architect, removal and replacement of area will be required. Feather and smooth 

edges of correction measure so that joint is invisible. 

E. Resilient Surface Running Track Asphalt Paving Topographic Survey Requirements:  Refer to 

Section 32 18 23.39 Synthetic Running Track Surfacing for topographic survey requirements 

after the asphalt is installed and before the synthetic track surfacing is applied. 

3.11 PAVEMENT MARKING 

A. Do not apply pavement-marking paint until layout, colors, and placement have been verified 

with Architect. 

B. Perform work in accordance with NYSDOT Standard Specifications Section 727-09.   

C. Sweep and clean surface to eliminate loose material and dust. 

D. Surface must be clean, dry and in sound condition.  Remove all oil, dust, grease, dirt, loose rust, 

and other foreign material to ensure adequate adhesion. 
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E. Apply paint with mechanical equipment to produce pavement markings, of dimensions 

indicated, with uniform, straight edges.  Apply at manufacturer's recommended application 

conditions (temperature, dew point, humidity) and rates to provide a minimum wet film 

thickness of 15 mils and minimum dry film thickness of 7.5 mils. 

F. Do not apply pavement marking paint to concrete surfaces with concrete sealers or 

efflorescence.  Remove by extended weathering, etching, or abrasive blasting.  

3.12 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections. 

B. Thickness: In-place compacted thickness of hot-mix asphalt courses will be determined 

according to ASTM D 3549. 

C. Surface Smoothness:  Finished surface of each hot-mix asphalt course will be tested for 

compliance with smoothness tolerances. 

D. Replace and compact hot-mix asphalt where core tests were taken. 

E. Remove and replace or install additional hot-mix asphalt where test results or measurements 

indicate that it does not comply with specified requirements. 

3.13 FLOOD TESTING 

A. Flood Tests: Perform flood test in the presence of the Architect using water tank truck to 

confirm that pavement surface smoothness and surface storm drainage requirements are met.  

3.14 CLEANING AND DISPOSAL 

A. Paver and Equipment Cleaning:   

1. Do not clean tools and equipment used for HMA placement on the pavement surface, or 

near streams, ponds, drainage structures or other areas that are tributaries to waterways.  

2. Use an area approved by the Owner’s Representative for cleaning all paving equipment 

and tools.   

a. If possible, remove solid pieces of asphalt by scraping or other mechanical means 

prior to application of a cleaning agent.  

3. If a petroleum product is used for cleaning, contain all liquid products during cleaning 

operations using tarpaulins, sand pads, pails, or other collection methods to prevent 

spillage or accidental release.   

a. Use hand sprayers or other similar devices to minimize the amount of petroleum 

product applied.  

4. Properly dispose of sand and collected petroleum products as petroleum contaminated 

soil at no additional cost to the Owner. 
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B. Remove excavated materials from Project site and legally dispose of them in an EPA-approved 

landfill. 

END OF SECTION 32 12 16 
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SECTION 32 13 13 - CONCRETE PAVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Sidewalks. 

2. Curbs and gutters. 

3. Joint Sealant. 

4. Concrete Sealer. 

5. Curing materials. 

6. Joint forming materials. 

7. Joint Filler. 

8. Sealers 

9. Detectable Warning Materials. 

B. Related Sections: 

1. Section 03 30 53 "Miscellaneous Cast-in-Place Concrete" general concrete mix, 

materials, installation and building-related concrete requirements. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 

concurrently. 

B. Refer to Division 03 concrete section for concrete submittal requirements, material certificates, 

installer qualification data and other required action and informational submittals. 

1.4 ACTION SUBMITTALS 

A. Provide Product Data and Testing Information for each type of product indicated. 

1. Forms 

2. Form release agent 

3. Sealer 

4. Joint Sealant 

5. Curing Compound 

6. Expansion Joint Material 

32 13 13 
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7. Expansion Joint Forming System 

8. Detectable Warning Materials 

1.5 SHOP DRAWINGS 

A. Jointing Plan: Provide shop drawing showing concrete joint layout, specifically indicating the 

locations of expansion, tooled and control joints. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer and manufacturer. (Refer to Division 03 concrete section for 

requirements.) 

1.7 QUALITY ASSURANCE 

A. For Installer and Manufacturer requirements, refer to Division 03 concrete section. 

B. Mockups: Build mockups to verify selections made under sample submittals and to demonstrate 

aesthetic effects and set quality standards for materials and execution. 

1. Build mockups of full-thickness sections of concrete paving to demonstrate typical joints; 

surface finish, texture, and color; curing; and standard of workmanship in the location 

and of the size indicated where directed by Architect and not less than 96 inches by 96 

inches.   

2. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless Architect specifically approves such deviations 

in writing. 

3. Approved mockups may become part of the completed Work if undisturbed at time of 

Substantial Completion. 

1.8 PREINSTALLATION MEETING 

A. Concrete Paving Preinstallation Conference:  Conduct conference at Project site. 

1. Before submitting design mixtures, review concrete design mixture and examine proce-

dures for ensuring quality of concrete materials.  Require representatives of each entity 

directly concerned with cast-in-place architectural concrete to attend, including the fol-

lowing: 

a. Contractor's superintendent. 

b. Independent testing agency responsible for concrete design mixtures. 

c. Ready-mix concrete manufacturer. 

d. Cast-in-place architectural concrete subcontractor. 
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2. Review concrete finishes and finishing, cold- and hot-weather concreting procedures, 

curing procedures, construction joints, forms and form-removal limitations, 

reinforcement accessory installation, concrete repair procedures, and protection of cast-

in-place architectural concrete. 

1.9 PROJECT CONDITIONS 

A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other 

construction activities. 

PART 2 - PRODUCTS 

2.1 Refer to Division 03 concrete section for products, unless noted below. 

2.2 FORMS 

A. Form Materials:  Metal, metal-framed plywood, or other approved panel-type materials to 

provide full-depth, continuous, straight, and smooth exposed surfaces. 

1. Use flexible or uniformly curved forms for curves with a radius of 100 feet or less.  Do 

not use notched and bent forms. 

B. Form-Release Agent: Commercially formulated form-release agent that will not bond with, 

stain, or adversely affect concrete surfaces and that will not impair subsequent treatments of 

concrete surfaces. 

2.3 CONCRETE MATERIALS 

A. Refer to Division 03 concrete section for cementitious material, aggregates, admixtures, and 

other concrete materials. 

2.4 FIBER REINFORCEMENT 

A. Refer to Division 03 concrete section for fiber reinforcement materials. 

2.5 CURING MATERIALS 

A. Standard Concrete Curing Compound: Clear, Waterborne, Membrane-Forming Curing 

Compound in accordance with ASTM C 309, Type 1-D, Class B, dissipating, with fugitive dye. 

Minimum 2-coats required. 

B. VOC Content: Curing and sealing compounds shall have a VOC content of 200 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
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2.6 SEALER 

A. Standard Concrete Sealer: Penetrating, Silane Sealer: Single component, 40% silane, 

waterbased slab sealer that forms chemical bond to the concrete. VOC compliant. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. BASF Construction Chemicals; MasterProtect H 400. 

b. Chem Masters; Aquanil Plus 40. 

c. Dayton Superior Corporation; Weather Worker 40% J29WB. 

2.7 JOINT SEALANT 

A. Joint Sealant: Two-part, elastomeric polyurethane or polysulfide-based pourable self-leveling 

joint sealant complying with ASTM C 920, Type M, Grade P, Class 25, NT and CRD-C-506, 

Type 1, Classes A & B.  

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:  

a. BASF Building Systems; Sonolastic SL 2.  

1) Color for uncolored concrete:  Limestone. 

b. W.R. Meadows, Inc.; Deck-O-Seal Sealant.   

1) Color for uncolored concrete:  Stone Gray.  

2.8 EXPANSION JOINT MATERIALS 

A. Expansion/Isolation-Joint-Filler Strips:  ½-inch rigid, extruded polystyrene insulation (at 

exterior walls) ASTM D 1751; asphalt-saturated cellulosic fiber, or ASTM D 1752. 

B. Plastic Expansion Joint Forming System (“Zip-Strip”):  Plastic joint form plus cap. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: (inserted space) 

a. W.R. Meadows, Inc.; Snap-Cap.  

2.9 DETECTABLE WARNING MATERIALS 

A. Ductile iron detectable warning surface plates - for handicap accessible concrete curb ramps:  

Ductile iron, permanently embedded, wear and corrosion resistant 18-inch/24-inch/30-inch x 

24-inch ductile iron plates with raised truncated domes complying with ADA and the NYS 

Building Code, having a skid resistance coefficient of friction greater than 0.8.   
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1. Physical Properties: 

a. Slip Resistance .......................................... 1.10 Dry/1.06 Wet per ASTM C-1028 

b. Wear Resistance ........................................ 7333 per ASTM C-501-84 

c. Impact Resistance ...................................... > 238 Newtons per ASTM D-1709 

d. Bond Strength Adhesion to Concrete ........ > 5000 lbs per ASTM D-482 

e. Tensile Strength ......................................... > 35000 lbs per ASTM A-48 

f. Design Compliance ................................... Full Compliance with ADAAG / DOT 

2. Hardware:  

a. Manufacturer approved stainless steel hardware for bolting plates together. 

3. Coating: 

a. Shop-dip applied black asphaltic coating. 

4. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. East Jordan Iron Works, Inc. (EJIW): Duralast Cast Iron Detectable Warning 

Plates.  

2.10 PAVEMENT MARKINGS 

A. Pavement-Marking Paint:  MPI #32 Alkyd Traffic Marking Paint. 

B. Color:  White, Yellow and Blue. 

2.11 CONCRETE MIXTURES 

A. Refer to Division 03 concrete section for concrete mixtures. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine exposed subgrades and subbase surfaces for compliance with requirements for 

dimensional, grading, and elevation tolerances. 

B. Proof-roll prepared subbase surface below concrete paving in accordance with Section 31 20 00 

“Earth Moving.”  Identify soft pockets and areas of excess yielding.  

1. Completely proof-roll subbase in one direction and repeat in perpendicular direction.   

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

http://www.specagent.com/LookUp/?ulid=5179&mf=04&src=wd
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3.2 PREPARATION 

A. Remove loose material from compacted subbase surface immediately before placing concrete. 

3.3 EDGE FORMS AND SCREED CONSTRUCTION 

A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides to required lines, 

grades, and elevations.  Install forms to allow continuous progress of work and so forms can 

remain in place at least 24 hours after concrete placement. 

B. Clean forms after each use and coat with form-release agent to ensure separation from concrete 

without damage. Split, frayed, delaminated, or otherwise damaged form-facing material will not 

be acceptable for exposed surfaces.  Apply new form-release agent. 

3.4 STEEL REINFORCEMENT 

A. Refer to Division 03 concrete section for steel reinforcement. 

3.5 JOINTS 

A. General: Form construction, expansion/isolation, and contraction joints and tool edges true to 

line, with faces perpendicular to surface plane of concrete.  Construct transverse joints at right 

angles to centerline unless otherwise indicated. 

1. When joining existing paving, place transverse joints to align with previously placed 

joints unless otherwise indicated. 

B. Construction Joints: Set construction joints at side and end terminations of paving and at 

locations where paving operations are stopped for more than one-half hour unless paving 

terminates at isolation joints. 

1. Keyed Joints: Provide preformed keyway-section forms or bulkhead forms with keys 

unless otherwise indicated.  Embed keys at least 1-1/2 inches into concrete. 

2. Doweled Joints: Install dowel bars and support assemblies at joints where indicated.  

Lubricate or coat with asphalt one-half of dowel length to prevent concrete bonding to 

one side of joint. 

C. Expansion / Isolation Joints: Form isolation joints of preformed joint-filler strips abutting 

concrete curbs, catch basins, manholes, inlets, structures, other fixed objects, and where 

indicated. 

1. Locate expansion joints at intervals of 30 feet maximum unless otherwise indicated. 

2. Extend joint fillers full width and depth of joint. 

3. Plastic Expansion Joint Forming System (“Zip Strip”). Install so that cap of channel is 

flush with surrounding concrete pavement.  Install per manufacturer’s installation 

instructions.  Remove plastic cap after concrete is cured. 
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4. Terminate joint filler not less than 1/2 inch or more than 1 inch below finished surface if 

joint sealant is indicated. 

5. Furnish joint fillers in one-piece lengths.  Where more than one length is required, lace or 

clip joint-filler sections together. 

D. Control / Contraction Joints: 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, to match jointing of existing adjacent concrete paving unless 

otherwise noted: 

1. Tooled / Grooved Joints: Form contraction joints after initial floating by grooving and 

finishing each edge of joint with grooving tool to a 1/4-inch radius.  Repeat grooving of 

contraction joints after applying surface finishes. Eliminate edging-tool marks on 

concrete surfaces. 

a. Tolerance:  Ensure that grooved joints are within 3 inches either way from centers 

of dowels. 

2. Tooled / Grooved and 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 developing random contraction cracks.  Sawed joints without tooling are not 

allowed. 

E. Edging:  After initial floating, tool edges of paving, gutters, curbs, and joints in concrete with an 

edging tool to a 1/4-inch radius. Repeat tooling of edges after applying surface finishes.  

Eliminate edging-tool marks on concrete surfaces. 

3.6 CONCRETE PLACEMENT 

A. Refer to Division 03 concrete section for concrete placement information. 

B. Before placing concrete, inspect and complete formwork installation, steel reinforcement, and 

items to be embedded or cast-in. 

C. Remove snow, ice, or frost from subbase surface and steel reinforcement before placing 

concrete.  Do not place concrete on frozen surfaces. 

D. Moisten subbase to provide a uniform dampened condition at time concrete is placed.  Do not 

place concrete around manholes or other structures until they are at required finish elevation and 

alignment. 

E. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete. 

F. Before test sampling and placing concrete, water may be added at Project site, subject to 

limitations of ACI 301, (4.3.2.1 Slump Adjustment).  

1. With each concrete mixture submittal, indicate amounts of mixing water to be withheld 

for later addition at Project site. 
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2. Water added must not increase the water-cement ratio past the approved mix design ratio. 

3. Add additional water reducer or plasticizer to mix instead of adding water to achieve 

flowable, workable concrete. Do not add water to concrete after adding these admixtures 

to mixture. 

4. Do not add water after truck is more than half empty. 

G. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push 

or drag concrete into place or use vibrators to move concrete into place. 

H. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented 

by hand spading, rodding, or tamping. 

1. Consolidate concrete along face of forms and adjacent to transverse joints with an 

internal vibrator. Keep vibrator away from joint assemblies, reinforcement, or side forms.  

Use only square-faced shovels for hand spreading and consolidation.  Consolidate with 

care to prevent dislocating reinforcement dowels and joint devices. 

I. Screed paving surface with a straightedge and strike off. 

J. Commence initial floating using bull floats or darbies to impart an open-textured and uniform 

surface plane before excess moisture or bleed water appears on the surface.  Do not further 

disturb concrete surfaces before beginning finishing operations or spreading surface treatments. 

K. Machine-Placed Curbs and Gutters: Allowed only upon Architect approval.  Use design mixture 

for automatic machine placement.  Produce curbs and gutters to required cross section, lines, 

grades, finish, and jointing. 

L. Slip-Form Paving:  Allowed only upon Architect approval.  Use design mixture for automatic 

machine placement.  Produce paving to required thickness, lines, grades, finish, and jointing. 

1. Compact subbase and prepare subgrade of sufficient width to prevent displacement of 

slip-form paving machine during operations. 

M. Cold-Weather Placement:  Protect concrete work from physical damage or reduced strength that 

could be caused by frost, freezing, or low temperatures.  Comply with ACI 306.1 and the 

following: 

1. When average high and low temperature is expected to fall below 40 deg F for three 

successive days, maintain delivered concrete mixture temperature within the temperature 

range required by ACI 301. 

2. Do not use frozen materials or materials containing ice or snow.  Do not place concrete 

on frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 

chemical accelerators unless otherwise specified and approved in mixture designs. 
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N. Hot-Weather Placement:  Comply with ACI 301 and as follows when hot-weather conditions 

exist: 

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F at time 

of placement.  Chilled mixing water or chopped ice may be used to control temperature, 

provided water equivalent of ice is calculated in total amount of mixing water.  Using 

liquid nitrogen to cool concrete is Contractor's option. 

2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed 

ambient air temperature immediately before embedding in concrete. 

3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep 

subgrade moisture uniform without standing water, soft spots, or dry areas. 

3.7 FLOAT FINISHING 

A. General:  Do not add water to concrete surfaces during finishing operations. 

B. Float Finish:  Begin the second floating operation when bleed-water sheen has disappeared and 

concrete surface has stiffened sufficiently to permit operations.  Float surface with power-driven 

floats or by hand floating if area is small or inaccessible to power units.  Finish surfaces to true 

planes.  Cut down high spots and fill low spots.  Refloat surface immediately to uniform 

granular texture. 

1. Medium-to-Fine-Textured Broom Finish:  Draw a soft-bristle broom across float-finished 

concrete surface perpendicular to line of traffic to provide a uniform, fine-line texture. 

3.8 DETECTABLE WARNINGS 

A. Cast Iron Detectable Warning Surface Plates: 

1. Connection: Fasten plates together with stainless steel bolts per manufacturer’s torque 

requirements. 

2. Setting Plates: Set cast iron detectable warning plates into wet concrete in accordance 

with ADAAG (American Disabilities Act and Accessibility Guidelines).  Tamp plates 

thoroughly with rubber mallet until concrete seeps through vent holes.  

3. Clean off excess concrete from the plate(s) and adjust adjacent concrete to be flush with 

plates.  Finish concrete around plates to match surrounding concrete. 

3.9 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 ACI 301 and 305R for 

hot-weather protection during curing. 
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B. Slabs: Protect slabs within building from precipitation accumulation. Immediately remove 

water, snow or ice from surface of slabs within building regardless if source is from 

precipitation, construction activities, etc. 

C. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or 

windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h 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. 

D. Formed Surfaces:  Cure formed concrete surfaces, including supported slabs, and other similar 

surfaces.  If forms remain during curing period, moist cure after loosening forms.  If removing 

forms before end of curing period, continue curing for the remainder of the curing period. 

E. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed 

surfaces, including floors and slabs, concrete floor toppings, and other surfaces. 

F. Cure concrete according to ACI 308.1: 

1. 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. 

G. Apply penetrating, silicane sealer per manufacturer’s instructions.  

3.10 PAVEMENT MARKING 

A. Do not apply pavement-marking paint until layout, colors, and placement have been verified 

with Architect. 

B. Allow concrete paving to cure for a minimum of 28 days and be dry before starting pavement 

marking. 

C. Sweep and clean surface to eliminate loose material and dust. 

D. Apply paint with mechanical equipment to produce markings of dimensions indicated with 

uniform, straight edges.  Apply at manufacturer's recommended rates to provide a minimum wet 

film thickness of 15 mils. 

3.11 FIELD QUALITY CONTROL 

A. Refer to Division 03 concrete section for field quality control information.   

1. Contractor Requirements:  

a. Provide access to concrete construction for representatives of testing agency 

employed by Owner to perform concrete testing. 

b. Notify Architect at least four days in advance of each concrete placement to allow 

notification of Owner's testing agency. 
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3.12 REPAIRS AND PROTECTION 

A. Remove and replace concrete paving that is broken, damaged, or defective or that does not 

comply with requirements in this Section.  Remove work in complete sections from joint to 

joint unless otherwise approved by Architect. 

B. Drill test cores, where directed by Architect, when necessary to determine magnitude of cracks 

or defective areas.  Fill drilled core holes in satisfactory paving areas with Portland cement 

concrete bonded to paving with epoxy adhesive. 

C. Protect concrete paving from damage.  Exclude traffic from paving for at least 14 days after 

placement.  When construction traffic is permitted, maintain paving as clean as possible by 

removing surface stains and spillage of materials as they occur. 

D. Maintain concrete paving free of stains, discoloration, dirt, and other foreign material.  Sweep 

paving not more than two days before date scheduled for Substantial Completion inspections. 

END OF SECTION 32 13 13 
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SECTION 32 92 00 - TURF AND GRASSES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Seeding. 

2. Turf planting soil. 

3. Turf planting soil amendments and fertilizers. 

4. Turf renovation. 

5. Turf. 

6. Turf maintenance. 

1.3 SUBMITTALS, GENERAL 

A. General: Submit all action submittals and informational submittals required by this Section 

concurrently. 

1.4 ACTION SUBMITTALS 

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

1. Seed. 

2. Fertilizer. 

3. Compost.  

4. Imported Topsoil. 

B. Samples for Verification:  For the following products, in sizes or quantities indicated below: 

1. Imported and On-Site Topsoil:  One-half gallon by volume of material in sturdy container 

of each type of topsoil, naming source for each material. 

2. Compost:  One quart container of material. 

C. Warranty:  Sample of special warranty. 

32 92 00 
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1.5 INFORMATIONAL SUBMITTALS 

A. Certification of Grass Seed:  From seed vendor for each grass-seed monostand or mixture 

stating the botanical and common name, percentage by weight of each species and variety, and 

percentage of purity, germination, and weed seed.  Include the year of production and date of 

packaging.  

1. Certification of each seed mixture for turfgrass sod.  Include identification of source and 

name and telephone number of supplier. 

B. Qualification Data:  For qualified landscape Installer. 

C. Product Certificates:  For soil amendments and fertilizers, from manufacturer. 

D. Material Test Reports:   

1. Imported Topsoil:  Before delivery, submit written statement giving location of properties 

from which topsoil is to be obtained, names and addresses of property owners, analysis of 

topsoil, depth to be stripped, and any crops grown during the previous 5 years. 

2. Compost: Before delivery, submit a recent US Composting Seal of Testing Assurance 

Program data sheet. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Instructions:  Recommended procedures to be established by Owner for 

maintenance of turf during a calendar year.  Submit before expiration of required initial 

maintenance periods. 

B. Warranty:  Executed special warranty. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified landscape Installer whose work has resulted in successful 

turf establishment. 

1. Natural Turf Athletic Field Installer: Engage an experienced turf installation firm to 

perform athletic field work of this Section that has installed at least seven acceptable 

athletic fields of each of the types specified within past 5 years.  Provide location and 

reference contacts for each of the submitted fields. 

2. Turf Installer: Engage an experienced turf installation firm to perform work of this 

Section that has installed at least seven (7) acceptable projects of the type specified 

within past 5 years.  Provide location and reference contacts for each of the submitted 

projects.  

3. Professional Membership:  Installer shall be a member in good standing of either the 

Professional Landcare Network or the American Nursery and Landscape Association. 
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4. Installer's Field Supervision:  Require Installer to maintain an experienced full-time 

supervisor with certifications outlined below on Project site when work is in progress. 

5. Personnel Certifications:  Installer's field supervisor shall have certification in one of the 

following categories from the Professional Landcare Network: 

a. Certified Turfgrass Professional, designated CTP. 

b. Certified Turfgrass Professional of Cool Season Lawns, designated CTP-CSL. 

B. Soil-Testing Laboratory Qualifications: An independent laboratory or university laboratory, 

recognized by the State Department of Agriculture, with the experience and capability to 

conduct the testing indicated and that specializes in types of tests to be performed. 

C. Soil Analysis: For each unamended soil type, furnish soil analysis and a written report by a 

qualified soil-testing laboratory stating percentages of organic matter; gradation of sand, silt, 

and clay content; cation exchange capacity; available nutrients; deleterious material; pH and 

recommendations to obtain optimal pH factor; mineral and plant-nutrient content of the soil; 

map with locations where each sample was collected; date, time and weather when samples 

were collected; and name of person who collected the samples. 

1. Testing methods and written recommendations shall comply with USDA's Handbook No. 

60. 

2. The soil-testing laboratory shall oversee soil sampling, with depth, location, and number 

of samples to be taken per instructions from Architect.  A minimum of three 

representative samples shall be taken from varied locations for each soil to be used or 

amended for planting purposes. 

3. Report suitability of tested soil for turf growth. 

a. Based on the test results, state recommendations for soil treatments and soil 

amendments to be incorporated.  State recommendations in weight per 1,000 sq. ft. 

or volume per cu. yd. for nitrogen, phosphorus, and potash nutrients and soil 

amendments to be added to produce satisfactory planting soil suitable for healthy, 

viable plants. 

b. Report presence of problem salts, minerals, or heavy metals, including aluminum, 

arsenic, barium, cadmium, chromium, cobalt, lead, lithium, and vanadium.  If such 

problem materials are present, provide additional recommendations for corrective 

action. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Seed and Other Packaged Materials:  Deliver packaged materials in original, unopened 

containers showing weight, certified analysis, name and address of manufacturer, and indication 

of conformance with state and federal laws, as applicable. 
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B. Sod: Harvest, deliver, store, and handle sod according to requirements in "Specifications for 

Turfgrass Sod Materials" and "Specifications for Turfgrass Sod Transplanting and Installation" 

in TPI's "Guideline Specifications to Turfgrass Sodding." Deliver sod in time for planting 

within 24 hours of harvesting.  Protect sod from breakage and drying. 

C. Bulk Materials: 

1. Do not dump or store bulk materials near structures, utilities, walkways and pavements, 

or on existing turf areas or plants. 

2. Provide erosion-control measures to prevent erosion or displacement of bulk materials, 

discharge of soil-bearing water runoff, and airborne dust reaching adjacent properties, 

water conveyance systems, or walkways. 

3. Accompany each delivery of bulk fertilizers, lime, and soil amendments with appropriate 

certificates. 

1.9 PROJECT CONDITIONS 

A. Planting Restrictions: Plant during one of the following periods.  Coordinate planting periods 

with initial maintenance periods to provide required maintenance from date of planting 

completion.   

1. Spring Planting: March 15 to May 15. 

2. Fall Planting: August 15 to September 15. 

B. Hydroseeding Restrictions: Do not hydroseed without prior written permission of the Architect. 

C. Weather Limitations: Proceed with planting only when existing and forecasted weather 

conditions permit planting to be performed when beneficial and optimum results may be 

obtained. Apply products during favorable weather conditions according to manufacturer's 

written instructions. 

1.10 SEQUENCING AND REVIEW 

A. Notify Architect no fewer than 48 hours in advance of proposed seeding and sodding to allow 

review of topsoil finish grading. 

B. Do not proceed with seeding and sodding without Architect's written permission. 

1. Architect’s written permission does not alleviate Contractor from conforming to the 

required grades indicated on Drawings. 
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1.11 MAINTENANCE  

A. Initial Turf Maintenance Service:  Provide full maintenance by skilled employees of landscape 

Installer.  Maintain as required in Part 3.  Begin maintenance immediately after each area is 

planted and continue until acceptable turf is established, as determined by the Architect, but for 

not less than the following periods: 

1. Seeded and Sodded Turf:  Five (5) documented mowings.  

a. Document mowings in writing via fax or email to Owner and Architect on the day 

each mowing is performed. Failure of notification may subject Contractor to 

further mowings at no additional cost to Owner. 

2. When initial maintenance period has not elapsed before end of planting season, or if turf 

is not fully established, continue maintenance during next planting season. 

B. Water: Provide all water required to properly irrigate temporary, permanent, and renovated turf 

areas. Include all facilities including, but not limited to, hoses, sprinklers, water cannons and 

reels, as long as it takes to establish and maintain turf. When adequate water supply or pressure 

is not available, supply water from offsite, including trucking. 

1.12 WARRANTY 

A. Special Warranty:  Installer agrees to repair or replace turf that fails in materials, workmanship, 

or growth within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Death and unsatisfactory growth, except for defects resulting from abuse, lack of 

adequate maintenance, or neglect by Owner, or incidents that are beyond 

Contractor's control. 

2. Warranty Period:  

a. Turf: 12 months, after acceptable turf is established, as determined by the 

Architect. 

3. Include the following remedial actions as a minimum: 

a. Immediately remove dead turf and replace unless required to plant in the 

succeeding planting season. 

b. Replace with seed or sod as originally specified. 

B. Provide extended warranty for period equal to original warranty period, for replaced turf 

material. 
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PART 2 - PRODUCTS 

2.1 SEED 

A. Seed:  Fresh, clean, dry, new-crop seed complying with AOSA's "Journal of Seed Technology; 

Rules for Testing Seeds" for purity and germination tolerances.   

B. Seed Blends: Seed blend with not less than 95 percent germination, not less than 85 percent live 

seed, and not more than 0.5 percent weed seed.   

1. If premixed blend, follow manufacturer’s recommended maximum seeding rate unless 

otherwise noted. 

C. Lawn Seed: 

1. Varieties: Premier varieties of Kentucky bluegrass, perennial ryegrass, tall fescue and 

fine fescue with a mean ranking of 6.0 or higher on the National Turfgrass Evaluation 

Program (NTEP) current list of tested varieties for the Northeast United States. 

D. Seed Blends:  Seed of grass species as follows, with not less than 95 percent germination, not 

less than 85 percent pure seed, and not more than 0.5 percent weed seed: 

 

1. General Lawn Mixture-Tall Fescue/Kentucky Bluegrass Blend: Proportioned by weight 

as follows: 

a. 85 percent tall fescue (Festuca arundinacea). 

b. 15 percent Kentucky bluegrass (Poa pratensis). 

2. General Lawn Sun/Shade Mixture:  Proportioned by weight as follows: 

a. 75 percent 1/3 equal mixture of three Kentucky bluegrass (Poa pratensis) varieties. 

b. 25 percent fine fescue (Fescue rubra). 

3. Athletic Field Blend (Tall fescue/Kentucky Bluegrass):  Proportioned by weight as 

follows: 

a. 75 percent tall fescue. 

b. 25 percent Kentucky Bluegrass 

4. Conservation / Detention Basin Seed Blend:  Provide native grass and forb seed mix 

containing the following varieties:  Panicum clandestinum (Deertongue, “Tioga”); Carex 

vulpinoidea (Fox Sedge); Elymus virginicus (Virginia Wildrye); Panicum virgatum 

“Shawnee” (Switchgrass, “Shawnee”); Agrostis perennans (Autumn Bentgrass); Agrostis 

scabra (Rough Bentgrass); Juncus effuses (Soft Rush); Juncus tenuis (Path Rush); Scirpus 

atrovirens (Green Bulrush).   

a. Basis-of-Design Product:  Subject to compliance with requirements, provide 

product manufactured by Ernst Conservation Seeds, Inc. “Native Detention Area 

Mix”, or comparable product. 
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2.2 INORGANIC SOIL AMENDMENTS 

A. Perlite:  Horticultural perlite, soil amendment grade. 

B. Agricultural Gypsum:  Minimum 90 percent calcium sulfate, finely ground with 90 percent 

passing through No. 50 sieve. 

C. Diatomaceous Earth:  Calcined, 90 percent silica, with approximately 140 percent water 

absorption capacity by weight. 

2.3 ORGANIC COMPOST 

A. Compost: Organic product manufactured through the controlled aerobic, biological 

decomposition of biodegradable materials which involves mesophilic and thermophilic 

temperatures to reduce weed seeds and stabilize carbon content.   Manufacturing facility is to be 

registered and/or permitted by New York State Department of Environmental Conservation and 

is to comply with their requirements.  

B. Compost requirements:  

 

Parameters Units of Measure Range Analysis Method 

pH pH units 5.8-7.8 TMECC 04.11-A 

Soluble Salts 

Concentration 
(electrical conductivity) 

dS/m (mmhos/cm) Maximum 6 TMECC 04.10-A 

Moisture Content %, wet weight basis 20-50 TMECC 03.09-A 

Organic Matter Content %, dry weight basis Minimum 60 TMECC 05.07-A 

Particle Size 

% passing a selected 

mesh size, dry weight 

basis 

97-100% 

Passing 3/8” 

TMECC 02.02-B or 

ASTM D 2977 

C:N Ratio Ratio, dry weight basis 5:1 – 30:1 TMECC 05.02-A 

Physical Contaminants 

(man-made inerts) 
%, dry weight basis <.50 TMECC 03.08 

C. Mix with existing and imported topsoils in ratio designated in “Turf Planting Soil” Article 

below.  Compost must be provided for both existing and imported topsoil, with the exception of 

topsoil with 10% of organic content and above.   

D. Compost testing is to be in accordance with the US Composting Seal of Testing Assurance 

Program.   
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E. Basis-of-Design Product:  Subject to compliance with requirements, provide one of the 

following or a comparable product: 

1. Naturcycle Compost, Naturcycle LLC 

2. WeCare Compost, WeCare Organics 

3. Sustane Concentrated Compost 2-6-3, Sustane Natural Fertilizer, Inc. 

4. Agresource, Inc. - Agresoil Compost 

2.4 FERTILIZERS 

A. Bonemeal:  Commercial, raw or steamed, finely ground; a minimum of 4 percent nitrogen and 

20 percent phosphoric acid. 

B. Commercial Fertilizer:  Commercial-grade complete fertilizer of neutral character, consisting of 

fast- and slow-release nitrogen, 50 percent derived from natural organic sources of urea 

formaldehyde, phosphorous, and potassium in the following composition, unless otherwise 

indicated: 

1. Spring Fertilization: 10 percent nitrogen, 6 percent available phosphorous, and 4 percent 

water-soluble potash (10-6-4). 

2. Fall Fertilization: 5 percent nitrogen, 10 percent available phosphorous, and 5 percent 

water-soluble potash (5-10-5). 

3. Final Fertilization: 

a. Spring: Granular slow release fertilizer with high nitrogen (38 percent), Uramite or 

other Architect-approved material. 

b. Fall: “Fall Fertilization” composition above. 

4. Follow requirements regarding fertilization recommended in soil reports from a qualified 

soil-testing laboratory. 

2.5 TURF PLANTING SOILS 

A. General: Provide turf planting soil consisting of existing and/or imported topsoil with 

amendments and fertilizers noted in this Section.  Unamended existing or imported topsoil is 

not acceptable as turf planting soil. 

1. Where quantities of existing topsoil are insufficient to provide 6 inch depth turf planting 

soil, supplement with imported topsoil, at no additional cost to Owner. 

B. Topsoil Requirements: Free of subsoil, stones 1 inch or larger in any dimension, dense material, 

hardpan, slag, clay, cinders, sod, roots, sticks, poison ivy, crabgrass, cough grass, noxious 

weeds, and foreign matter, including but not limited to glass, screws, asbestos, toxins, 

hazardous wastes, petroleum product contamination, lead and chemicals (such as atrizene and 

muriatic acid) that may be injurious to humans, animals and plant materials. 
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1. Mechanically screen topsoil to conform to following gradations: 

 Sieve Designation     Percent Passing 

 1 inch ..................................... 100 

1/4 inch .................................. 97-100 

 #200 ....................................... 20-65 of the 1/4-inch sieve 

2. No more than 60 percent of material passing #100 mesh shall consist of clay as 

determined by Bouyoucous hydrometer or by decantation method. 

3. Topsoil to comply with the following: 

a. Organic Matter Content: Not more than 10 percent. 

b. Corrected to pH Value: 6.5 to 7.5 on that portion passing 1/4-inch sieve. 

c. Soluble Salt Content: Not to exceed 500 parts per million. 

C. Existing Topsoil:  Existing, native surface topsoil formed under natural conditions with the duff 

layer retained during excavation process and stockpiled on-site.  Verify suitability of native 

surface topsoil to produce viable planting soil.   

1. Provide soil analysis per requirements in Part 1 of this Section. 

D. Imported Topsoil:  Imported topsoil obtained from local sources or from areas having similar 

soil characteristics as Project site.  Obtain topsoil displaced from naturally well-drained sites 

where topsoil occurs at least 6 inches deep; do not obtain from agricultural land, bogs or 

marshes. 

1. Additional Properties of Imported Topsoil or Manufactured Topsoil:  Screened and free 

of stones 1 inch or larger in any dimension; free of roots, plants, sod, clods, clay lumps, 

pockets of coarse sand, paint, paint washout, concrete slurry, concrete layers or chunks, 

cement, plaster, building debris, oils, gasoline, diesel fuel, paint thinner, turpentine, tar, 

roofing compound, acid, and other extraneous materials harmful to plant growth; free of 

obnoxious weeds and invasive plants including quackgrass, Johnsongrass, poison ivy, 

nutsedge, nimblewill, Canada thistle, bindweed, bentgrass, wild garlic, ground ivy, 

perennial sorrel, and bromegrass; not infested with nematodes, grubs, other pests, pest 

eggs, or other undesirable organisms and disease-causing plant pathogens; friable and 

with sufficient structure to give good tilth and aeration.  Continuous, air-filled, pore-

space content on a volume/volume basis shall be at least 15 percent when moisture is 

present at field capacity.  Soil shall have a field capacity of at least 15 percent on a dry 

weight basis. 

2. Provide soil analysis per requirements in Part 1 of this Section. 
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E. Required Amendments: Mix existing and imported topsoil with the following soil amendments 

in the following quantities to produce planting soil: 

1. Organic Compost:  

a. Ratio of Loose Compost to Blended Topsoil: For bidding purposes, provide 1-part 

compost to 5-parts blended topsoil. This amount of compost is required regardless 

of organic content of native or imported topsoil. 

1) For athletic fields, provide provide 1-part compost to 5-parts blended 

topsoil, or in quantity great enough to achieve 8% organics based on top soil 

testing report.   

b. Regardless of topsoil organic content, add organic compost to all turf planting 

soils, including topsoils placed on slopes and in stormwater basins, swales and 

biofiltration areas. 

2. pH Adjustment:  Apply approved calcium or sulfur compounds to correct pH level to be 

between 6.5 and 7.5 or as recommended by soil analysis report. 

3. Soil Analysis Recommendations: Provide nutritional and other amendments 

recommended in the soil analysis report, as approved by Architect. 

4. Provide fertilizer per “Fertilizer” Article above.  

2.6 TOPDRESSING SAND 

A. Provide processed sand tested to meet the following requirements per ASTM-F-1632. 

B. Processed Sand:  The sand shall meet the following particle size criteria: 

 

 Sieve  

Mesh 

Diameter of Sieve 

(mm) 

Allowable Range 

% retained 

Coarse Gravel 5 4.00 0% 

Fine Gravel 10 2.00 0-5% 

Very Coarse Sand 18 1.00 0-20% combined with 

gravel 

Coarse 35 0.50 20-50% 

Medium 60 0.25 20-40% 

Fine 100 0.15 20% maximum 

Very Fine 270 0.50 5% maximum 

Silt & Clay   3% maximum 
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1. Sand is to have a coefficient of uniformity not exceeding 3.5 (D60/D10). 

2. Maximum of 5% combined very fine sand, silt and clay allowable. 

3. Minimum of 60% in the medium and coarse size fractions required.   

2.7 BIORETENTION PLANTING SOIL 

A. Bioretention Planting Soil: Screened, natural, fertile, sandy loam or loamy sand per USDA 

standards capable of sustaining vigorous plant growth, from well drained site free of flooding, 

not in frozen or muddy condition, not less than 3 percent organic matter, and pH value of 5.9 to 

7.0. Free from subsoil, slag, clay, stones, lumps, live plants, roots, sticks, crabgrass, 

coughgrass, noxious weeds, and foreign matter.  Comply with the following requirements:  

Item Percent By Weight Test Method 

Sand (2.0 – 0.050 mm) 40 – 85 AASHTO T88 

Silt (0.050 – 0.002 mm) 20 – 50 AASHTO T88 

Clay (less than 0.002 mm) 10 – 20 AASHTO T88 

Organic Matter 1.5 – 10 AASHTO T194 

 

ASTM E11 Sieve Size Min. Percent Passing by Weight 

 2 inch  100 

 No. 4  90 

 No. 10  80 

 

Item Criteria Test Method  

Corrected pH 5.5 – 7.5 ASTM D4972 

Magnesium Minimum 32 ppm  

Phosphorus (Phosphate - P2O5) Not to exceed 69 ppm  

Potassium (K2O) Minimum 78 ppm  

2.8 MULCHES 

A. Straw Mulch: Provide air-dry, clean, mildew- and seed-free, salt hay or threshed straw of wheat, 

rye, oats, or barley. 

2.9 EROSION-CONTROL MATERIALS 

A. Refer to Section 31 25 00 “Erosion and Sedimentation Controls.” 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to be planted for compliance with requirements and other conditions affecting 

performance. 

1. Verify that no foreign or deleterious material or liquid such as paint, paint washout, 

concrete slurry, concrete layers or chunks, cement, plaster, oils, gasoline, diesel fuel, 

paint thinner, turpentine, tar, roofing compound, or acid has been deposited in soil within 

a planting area. 

2. Do not mix or place soils and soil amendments in frozen, wet, or muddy conditions. 

3. Suspend soil spreading, grading, and tilling operations during periods of excessive soil 

moisture until the moisture content reaches acceptable levels to attain the required results. 

4. Uniformly moisten excessively dry soil that is not workable and which is too dusty. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

C. If contamination by foreign or deleterious material or liquid is present in soil within a planting 

area, remove the soil and contamination as directed by Architect and replace with new planting 

soil. 

D. Beginning installation constitutes Contractor’s acceptance of substrates and conditions. 

3.2 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities, trees, shrubs, and 

plantings from damage caused by planting operations. 

 

1. Protect grade stakes set by others until directed to remove them. 

B. Install erosion-control measures to prevent erosion or displacement of soils and discharge of 

soil-bearing water runoff or airborne dust to adjacent properties and walkways. 

3.3 TURF AREA PREPARATION 

A. Limit turf subgrade preparation to areas to be planted. 

B. Newly Graded Subgrades:  Loosen subgrade to a minimum depth of 4 inches.  Remove stones 

larger than 1 inch in any dimension and sticks, roots, rubbish, and other extraneous matter and 

legally dispose of them off Owner's property. 
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C. Bulk-mix screened topsoil, soil amendments, organic compost and fertilizer, and thoroughly 

blend planting soil. 

1. Delay mixing fertilizer with planting soil if planting will not proceed within a few days. 

2. If soil testing recommendations do not provide fertilizer application quantities, provide 

application rate of 1 lb. of nitrogen per 1,000 square feet. 

3. If liming is required, mix lime with dry soil before mixing fertilizer. 

D. If topsoil is to remain in place, thoroughly incorporate the additives into the top 6 inches of 

topsoil. 

E. Spread planting soil to a depth of 6 inches but not less than required to meet finish grades after 

light rolling and natural settlement.  Do not spread if planting soil or subgrade is frozen, muddy, 

or excessively wet. 

1. Spread approximately 1/3 the thickness of planting soil over loosened subgrade.  Mix 

thoroughly into top 2 inches of subgrade.  Spread remainder of planting soil. 

2. Reduce elevation of planting soil to allow for soil thickness of sod. 

F. Unchanged Subgrades:  If topsoil is to remain in place, prepare surface soil as follows: 

1. Cut neat line between existing turf to remain and new turf. 

2. Remove existing grass, vegetation, and turf.  Do not mix into surface soil. 

3. Loosen surface soil to a depth of at least 6 inches.  Uniformly apply the soil amendments, 

organic compost and fertilizer over the entire area using a compost spreader or similar 

equipment that will achieve a uniform application, according to planting soil mix 

proportions and mix thoroughly into top 5 inches of soil.  Till soil to a homogeneous 

mixture of fine texture. 

a. Delay mixing fertilizer with planting soil if planting will not proceed within a few 

days. 

4. Remove stones larger than 1 inch in any dimension and sticks, roots, trash, and other 

extraneous matter. 

5. Legally dispose of waste material, including grass, vegetation, and turf. 

G. Finish Grading: Grade planting areas to a smooth, uniform surface plane with loose, uniformly 

fine texture.  Grade to within plus or minus 1/2 inch of finish elevation.  Roll and rake, remove 

ridges, and fill depressions to meet finish grades.  Limit finish grading to areas that can be 

planted in the immediate future. 

H. Moisten prepared area before planting if soil is dry.  Water thoroughly and allow surface to dry 

before planting.  Do not create muddy soil. 

I. Before planting, obtain Architect's written permission; restore planting areas if topsoil finish 

grading is eroded or otherwise disturbed after finish grading. 
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3.4 PREPARATION FOR EROSION-CONTROL MATERIALS 

A. Erosion Control Matting:  Install amended topsoil and seed before erosion control matting is 

installed.  Follow manufacturer’s installation recommendations. 

B. Turf reinforcement matting: Install planting soil in two lifts. First lift is installed before the 

matting is placed.  Second lift is placed after the matting is installed by filling the cells of the 

matting with planting soil. Lightly compact soil before seeding. Follow manufacturer’s 

installation recommendations.   

3.5 SEEDING 

A. Timing: Provide seeding within planting times indicated. 

1. Seed at earliest possible date to achieve mature turf prior to Owner occupancy. 

2. Sow Tall Fescue varieties preferably in fall. 

B. Sow seed with Brillion spreader or similar seeding machine.  Do not broadcast or drop seed 

when wind velocity exceeds 5 mph.  Evenly distribute seed by sowing equal quantities in three 

passes: second pass at 90 degrees to the first, third pass at 45 degrees to second. 

1. Do not use wet seed or seed that is moldy or otherwise damaged. 

2. Do not seed against existing trees.  Limit extent of seed to outside edge of planting 

saucer. 

C. Sow seed at a total rate of 6 lb/1,000 sq. ft, or as dictated by soil testing recommendations. 

D. Rake seed lightly into top 1/8 inch of soil, roll lightly, and water with fine spray. 

E. Protect seeded areas with slopes not exceeding 1:4 as follows: 

1. In small areas adjacent to buildings, at parking islands and narrow strips of seeding along 

paving, spread straw mulch.  Spread uniformly at a minimum rate of 2 tons/acre to form a 

continuous blanket 1-1/2 inches in loose thickness over seeded areas.  Spread by hand, 

blower, or other suitable equipment. Avoid areas of thick mulch that will prevent seed 

determination. 

2. In larger areas, including athletic fields if approved by Architect, mulch by 

hydromulching. 

F. Water newly planted areas and keep moist until new turf is established. 

3.6 EXISTING TURF RENOVATION/REPAIR – GENERAL (NON-ATHLETIC FIELD) AREAS 

A. Renovate existing turf indicated on Drawings, turf areas disturbed as part of Project, and areas 

damaged by Contractor's operations, such as storage of materials or equipment and movement 

of vehicles.  Reestablish turf where settlement or washouts occur or where minor regrading is 

required and install new planting soil and turf as required below. 
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1. In areas where turf has been removed, killed, damaged or contaminated:   

a. Remove sod and vegetation from diseased or unsatisfactory turf areas; do not bury 

in soil. 

b. Remove topsoil containing foreign materials such as oil drippings, fuel spills, 

stones, gravel, and other construction materials resulting from Contractor's 

operations, and replace with new planting soil. 

c. Till stripped or bare areas thoroughly to a soil depth of 4 inches. 

d. Install new planting soil to fill low spots and meet finish grades. 

e. Apply soil amendments and initial fertilizers required for establishing new turf and 

mix thoroughly into top 4 inches of soil.   

f. Apply seed and protect with straw mulch as required for new turf. 

g. Water newly planted areas and keep moist until new turf is established. 

h. For other maintenance required, refer to Turf Maintenance section. 

2. In areas where existing turf remains:  

a. Mow to height of 2-1/2”. 

b. Core aerate in two to three passes at a rate of nine holes minimum per square foot 

to a minimum depth of 4 inches, and rake existing turf. 

c. Remove weeds.   

d. Remove waste and foreign materials, loose vegetation, and legally dispose of them 

off Owner's property. 

e. Drag to break up cores or remove them. 

f. Topdress with fine topsoil and overseed if there is less than 90% healthy turf 

coverage.  

3.7 EXISTING TURF RENOVATION/REPAIR – ATHLETIC FIELD AREAS 

A. Renovate existing athletic field turf indicated on Drawings or athletic field turf areas disturbed 

as part of Project as required below: 

1. Determine areas that are too high and low to drain properly or that affect playability.  

Remove sod from those areas and shave down high spots and fill in low spots. 

2. Install new planting soil to fill low spots. 

3. Remove weeds. 

4. Mow to height of 2-1/2”. 

5. Core aerate with an aerator equipped with ¾” spoons in two to three passes at a rate of 

thirty holes minimum per square foot to a minimum depth of 4 inches.   
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6. Apply 50/50 mixture of Topdressing Sand and finely screened or granular Organic 

Compost (3/8” minus or less) evenly over turf surface using a top dresser or other 

suitable equipment in a uniform depth of ½”. 

7. Break up cores and smooth grade with a York rake, weighted chain link fence fabric or 

other acceptable equipment. 

8. Apply seed to bare areas and areas with thin turf coverage per seeding specification. 

9. Work should be done in late spring or early fall. 

3.8 TURF MAINTENANCE 

A. Maintain and establish turf by watering, fertilizing, weeding, mowing, trimming, replanting, and 

performing other operations as required to establish healthy, viable turf.  Roll, regrade, and 

replant bare or eroded areas and remulch to produce a uniformly smooth turf.  Provide materials 

and installation the same as those used in the original installation. 

1. Fill in as necessary soil subsidence that may occur because of settling or other processes.  

Replace materials and turf damaged or lost in areas of subsidence. 

2. In areas where mulch has been disturbed by wind or maintenance operations, add new 

mulch and anchor as required to prevent displacement. 

3. Use hand weeding to control weeds. Schedule weedings throughout the year to maintain 

turf as free of weeds as possible. 

B. Watering:  Install and maintain temporary piping, hoses, and turf-watering equipment to convey 

water from sources and to keep turf uniformly moist to a depth of 4 inches. 

1. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or 

mulch. Lay out temporary watering system to avoid walking over muddy or newly 

planted areas. 

2. Water turf with fine spray at a minimum rate of 1 inch per week unless rainfall 

precipitation is adequate. 

C. Mow turf as soon as top growth is tall enough to cut.  Repeat mowing to maintain specified 

height without cutting more than 1/3 of grass height.  Remove no more than 1/3 of grass-leaf 

growth in initial or subsequent mowings.  Do not delay mowing until grass blades bend over 

and become matted.  Do not mow when grass is wet.  Schedule initial and subsequent mowings 

to maintain the following grass height: 

1. Mow turf to a height of 2-1/2 to 3 inches.  

2. Neatly trim edges and hand clip where necessary. 

3. Immediately after each mowing (same day), carefully remove excess clippings to prevent 

damage to turf. 

D. Turf Postfertilization:  Apply fertilizer after initial mowing and when grass is dry. 
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3.9 SATISFACTORY TURF 

A. Turf installations shall meet the following criteria as determined by Architect: 

1. Satisfactory Seeded Turf:  At end of maintenance period, a healthy, uniform, close stand 

of grass has been established, free of weeds and surface irregularities, with coverage 

exceeding 90 percent over any 10 sq. ft. and bare spots not exceeding 5 by 5 inches. 

2. Satisfactory Sodded Turf:  At end of maintenance period, a healthy, well-rooted, even-

colored, viable turf has been established, free of weeds, brown spots, open joints, bare 

areas, and surface irregularities. 

B. Use specified materials to reestablish turf that does not comply with requirements and continue 

maintenance until turf is satisfactory.  

C. Warranty period does not begin until satisfactory turf is established, as determined by the 

Architect. 

3.10 CONSERVATION GRASSES 

A. Sow seed with spreader or seeding machine.  Do not broadcast or drop seed when wind velocity 

exceeds 5 mph.  Evenly distribute seed by sowing equal quantities in two directions at right 

angles to each other. 

1. Do not use wet seed or seed that is moldy or otherwise damaged. 

B. Sow seed at a total rate recommended by manufacturer and approved by Architect. 

C. Brush seed into top 1/16 inch of soil, roll lightly, and water with fine spray. 

D. Mulch in accordance with manufacturer’s recommendations. 

E. Water newly planted areas and keep moist until meadow is established. 

3.11 CONSERVATION GRASSES MAINTENANCE 

A. Maintain and establish conservation grasses by watering, weeding, mowing, trimming, 

replanting, and performing other operations as required to establish a healthy, viable grasses.  

Roll, regrade, and replant bare or eroded areas and remulch. Provide materials and installation 

the same as those used in the original installation. 

1. Fill in as necessary soil subsidence that may occur because of settling or other processes.  

Replace materials in areas of subsidence. 

2. In areas where mulch has been disturbed by wind or maintenance operations, add new 

mulch and anchor as required to prevent displacement. 
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B. Watering: Install and maintain temporary piping, hoses, and watering equipment to convey 

water from sources and to keep planting uniformly moist. 

1. Schedule watering to prevent wilting, puddling, erosion, and displacement of seed or 

mulch. Lay out temporary watering system to avoid walking over muddy or newly 

planted areas. 

2. Water planting with fine spray at a minimum rate of 1/2 inch per week for eight weeks 

after planting unless rainfall precipitation is adequate. 

3.12 CLEANUP AND PROTECTION 

A. Promptly remove soil and debris created by turf work from paved areas.  Clean wheels of 

vehicles before leaving site to avoid tracking soil onto roads, walks, or other paved areas. 

B. Erect temporary fencing or barricades and warning signs as required to protect newly planted 

areas from traffic.  Maintain fencing and barricades throughout initial maintenance period and 

remove after plantings are established. 

C. Remove nondegradable erosion-control measures after grass establishment period. 

END OF SECTION 32 92 00 
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SECTION 33 41 00 - STORM UTILITY DRAINAGE PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General Conditions and Division 01 

Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Pipe and fittings. 

2. Non-pressure transition couplings. 

3. Pressure pipe couplings. 

4. Cleanouts. 

5. Drains. 

6. Frames and grates/lids. 

7. Catch basins. 

8. Stormwater Manholes. 

9. Stormwater Outlet structures. 

10. Pipe outlets. 

11. Stormwater disposal systems. 

12. Flared End Sections. 

B. Related Sections: 

1. Section 01 78 39 “Project Record Documents.” 

2. Section 31 20 00 "Earth Moving."  

1.3 SUBMITTALS 

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

B. Shop Drawings: 

1. Stormwater Manholes:  Include plans, elevations, sections, details, frames, covers, and 

grates. 

2. Catch basins.  Include plans, elevations, sections, details, frames, covers, and grates. 

3. Outlet Structures:  Include plans, elevations, sections, details, frames, covers, design 

calculations, and concrete design-mix reports. 

C. Coordination Drawings:  Show pipe sizes, locations, and elevations.  Show other piping in same 

trench and clearances from storm drainage system piping. Indicate interface and spatial 

relationship between manholes, piping, and proximate structures. 

33 41 00 
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D. Quality Control Submittals 

1. Qualifications Certification:  Submit written certification or similar documentation signed 

by applicable subcontractor, Prime Contractor and manufacturer (where applicable) 

indicating compliance with applicable “Qualifications” requirements specified below in 

“Quality Assurance” article. 

2. Installer Experience Listing: Submit list of completed projects using products proposed 

for this Project, including owner’s contact and telephone number for each project, 

demonstrating compliance with applicable “Qualifications” requirements specified below 

in “Quality Assurance” article. 

1.4 QUALITY ASSURANCE 

A. Regulatory Requirements:  Perform work, including shoring, in compliance with the applicable 

requirements of governing authorities having jurisdiction.  

1. Install connections to municipal sewer in accordance with local sewer authority standards 

and OSHA regulations.  Provide materials complying with local sewer authority 

standards. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Do not store plastic manholes, pipe, and fittings in direct sunlight. 

B. Protect pipe, pipe fittings, and seals from dirt and damage. 

C. Handle stormwater manholes according to manufacturer's written rigging instructions. 

D. Handle catch basins according to manufacturer's written rigging instructions. 

1.6 PROJECT CONDITIONS 

A. Interruption of Existing Storm Drainage Service:  Do not interrupt service to facilities occupied 

by Owner or others unless permitted under the following conditions and then only after 

arranging to provide temporary service according to requirements indicated: 

1. Notify Owner no fewer than two days in advance of proposed interruption of service. 

2. Do not proceed with interruption of service without Owner's written permission. 
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PART 2 - PRODUCTS 

2.1 SOLID DOUBLE WALL HDPE SMOOTH INTERIOR PIPE 

A. Interior Diameter, 4" to 36": Corrugated polyethylene circular pipe with an integrally formed 

smooth interior complying with the following specifications: 

1. Applicable Standards: 

a. 4 inch to 10 inch pipe: AASHTO M 252-Type S or SP 

b. 12 inch to 36 inch pipe: AASHTO M294-Type S or SP 

2. Mannings “n” Value: 0.012. 

3. ASTM D3034 for maximum allowable deflection. 

4. Fittings:  Meet performance requirements of ASTM D 3034 and ASTM F 1336.  Gaskets 

to comply with ASTM F477.  

5. Manufacturer:  Similar to "N-12 Smooth Interior Pipe” by Advanced Drainage Systems, 

Inc.; London, Ohio. 

B. Interior Diameter, 42" to 60":  Corrugated polyethylene circular pipe with an integrally formed 

smooth interior complying with the following specifications: 

1. Applicable Standards 

a. 42 inch to 48 inch pipe: AASHTO MP6 

b. 60 inch pipe: AASHTO MP7 

2. Mannings “n” Value:  0.012.  

3. ASTM D3034 for maximum allowable deflection. 

4. Fittings to meet performance requirements of ASTM D 3034 and ASTM F 1336.  

Gaskets to comply with ASTM F477.  

5. Manufacturer:  Similar to "N-12 HC High Capacity Large Diameter Pipe” by Advanced 

Drainage Systems, Inc.; London, Ohio. 

C. Interior Diameter, 4" to 30": Corrugated polyethylene circular pipe with silt-tight joints and an 

integrally formed smooth interior complying with the following specifications: 

1. Applicable Standards 

a. 4 inch to 10 inch pipe:  AASHTO M 252-Type S or SP 

b. 12 inch to 36 inch pipe:  AASHTO M 294-Type S or SP 

2. Mannings “n” Value: 0.010.  
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3. Fitttings: AASHTO M252 or M294. 

4. Joints: Meeting AASHTO Standard Specification for Highway Bridges, Section 26 

paragraph 26.4.2.4(e).  Silt tight – meeting ASTM D1056 Grade 2A2. 

5. Materials: ASTM 3350 minimum cell classification 324420C (4" to 10") or 335420C 

(12" to 30"). 

6. Similar to “Hi-Q Pipe” by Hancor, Inc.; Findlay, Ohio. 

D. Interior Diameter, 36" to 60": Corrugated polyethylene circular pipe with an integrally formed 

smooth interior complying with the following specifications: 

1. Applicable Standard:  AASHTO M 294-Type S or SP 

2. Mannings “n” Value: .010. 

3. Fitttings:  AASHTO M294. 

4. Joints: “Sure-Lok” joints meeting AASHTO M294. 

5. Materials: ASTM 3350 minimum cell classification 335420C. 

6. Similar to “Sure-Lok F477 Pipe” by Hancor, Inc.; Findlay, Ohio. 

2.2 PERFORATED SINGLE WALL HDPE CORRUGATED PIPE: 

A. Interior Diameter, 3" to 24": Corrugated perforated single wall polyethylene circular pipe with 

uniform slots and drilled holes complying with the following specifications: 

1. Applicable Standards: 

a. 3 inch to 10 inch pipe: AASHTO M 252 

b. 12 inch to 24 inch pipe: AASHTO M294 

2. Fittings: Meet performance requirements of ASTM D 3034 and ASTM F 1336.  Gaskets 

to comply with ASTM F477.  

3. Manufacturer:  Similar to “Perforated Single Wall Plastic Corrugated Pipe” by Advanced 

Drainage Systems, Inc.; London, Ohio. 

2.3 PVC PIPE AND FITTINGS 

A. PVC Gravity Sewer Piping: 

1. Pipe:  ASTM D 3034, SDR 26, PVC Type PSM sewer pipe, green in color, with bell-and-

spigot ends for gasketed joints. 

2. Fittings:  ASTM D 3034, PVC with bell ends. 

3. Gaskets:  ASTM F 477, elastomeric seals. 

B. PVC Pressure Piping: 

1. Pipe:  AWWA C900, Class 150 PVC pipe with bell-and-spigot ends for gasketed joints. 

2. Fittings:  AWWA C900, Class 150 PVC pipe with bell ends 

3. Gaskets:  ASTM F 477, elastomeric seals. 
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C. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

 

1. Charlotte Pipe and Foundry 

2. J-M Manufacturing  

3. IPEX Inc. 

2.4 NONPRESSURE TRANSITION COUPLINGS 

A. Comply with ASTM C 1173, elastomeric, sleeve-type, reducing or transition coupling, for 

joining underground nonpressure piping.  Include ends of same sizes as piping to be joined, and 

corrosion-resistant-metal tension band and tightening mechanism on each end. 

B. Sleeve Materials: 

 

1. For Cast-Iron Soil Pipes:  ASTM C 564, rubber. 

2. For Plastic Pipes:  ASTM F 477, elastomeric seal or ASTM D 5926, PVC. 

3. For Dissimilar Pipes:  ASTM D 5926, PVC or other material compatible with pipe 

materials being joined. 

C. Unshielded, Flexible Couplings: 

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. Dallas Specialty & Mfg. Co. 

b. Fernco Inc. 

c. Mission Rubber Company; a division of MCP Industries, Inc. 

d. NDS Inc. 

e. Plastic Oddities; a division of Diverse Corporate Technologies, Inc. 

2. Description: Elastomeric sleeve with corrosion-resistant-metal tension band and 

tightening mechanism on each end. 

2.5 PRESSURE PIPE COUPLINGS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Cascade Waterworks Mfg. 

2. Dresser, Inc. 

3. Ford Meter Box Company, Inc. (The); Pipe Products Div. 

B. Description:  AWWA C219, tubular-sleeve coupling, with center sleeve, gaskets, end rings, and 

bolt fasteners. 

C. Metal, bolted, sleeve-type, reducing or transition coupling, for joining underground pressure 

piping.  Include 200-psig minimum pressure rating and ends sized to fit adjoining pipes. 
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D. Center-Sleeve Material:  Manufacturer's standard. 

E. Gasket Material:  Natural or synthetic rubber. 

F. Metal Component Finish:  Corrosion-resistant coating or material. 

2.6 PERFORATED EDGE DRAINS 

A. Perforated Edge Drain Piping:  1" x 12" polyethylene multi-channeled edge drain with 

polypropylene filter fabric sock.  Provide all fittings and connections required for installation 

fabricated by manufacturer of drainage piping used.  Similar to “AdvanEdge Pipe” by 

Advanced Drainage Systems. 

1. Pipe Properties 

a. Compressive Strength (ASTM D-695): ........... 6,000 psf (41.7 psi) minimum. 

b. Flow Rate (ASTM D-4716): ........................... 11gpm/sf. 

c. Peel Strength (ASTM D-1876): ....................... 35 lbs/ft minimum. 

d. Core Thickness: ............................................... 0.80" 

2. Drainage Fabric Properties 

a. Grab Tensile Strength (D-4632): ..................... 120 lbs. 

b. Grab Elongation Strength (ASTM D-4632): ... 60%. 

c. Mullen Burst Strength (ASTM 3786): ............ 90 psi. 

d. Puncture Strength (ASTM 4833): ................... 30 lbs. 

e. Trapezoid Tear Strength (ASTM D-4533): ..... 40 lbs. 

f. U.V. Resistence (ASTM D-4355): .................. 70% strength retained. 

g. A.O.S.: .............................................................  Per ASTM D-4751 

h. Permeability (ASTM 4491): ............................  K Fabric > K Soil 

i. Permitivity (ASTM 4491): ..............................  .7 

2.7 CLEANOUTS 

A. Cast-Iron Cleanouts: 

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. Josam Company. 

b. Smith, Jay R.  Mfg. Co. 

c. Zurn Specification Drainage Operation; Zurn Plumbing Products Group. 

2. Description:  ASME A112.36.2M, round, gray-iron housing with clamping device and 

round, secured, scoriated, gray-iron cover with vandal proof screws.  Include gray-iron 

ferrule with inside calk or spigot connection and countersunk, tapered-thread, brass 

closure plug. 
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3. Top-Loading Classification(s):  Heavy Duty. 

4. Sewer Pipe Fitting and Riser to Cleanout:  ASTM A 74, Service class, cast-iron soil pipe 

and fittings. 

B. Plastic Cleanouts: 

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. NDS Inc. 

b. Plastic Oddities; a division of Diverse Corporate Technologies, Inc. 

c. Zurn Light Commercial Products Operation; Zurn Plumbing Products Group. 

2. Description:  PVC body with PVC threaded plug.  Include PVC sewer pipe fitting and 

riser to cleanout of same material as sewer piping. 

2.8 FLARED END SECTIONS  

A. Galvanized Steel End Sections:  Flared end sections manufactured in accordance with New 

York State Department of Transportation Standard Specification, Item 707-10. 

2.9 CONCRETE 

A. General:  Cast-in-place concrete according to ACI 318, ACI 350/350R, and the following: 

1. Cement:  ASTM C 150, Type II. 

2. Fine Aggregate:  ASTM C 33, sand. 

3. Coarse Aggregate:  ASTM C 33, crushed gravel. 

4. Water:  Potable. 

B. Portland Cement Design Mix:  4,000 psi minimum, with 0.45 maximum water/cementitious 

materials ratio. 

1. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain. 

2. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel. 

C. Ballast and Pipe Supports:  Portland cement design mix, 3,000 psi minimum, with 0.58 

maximum water/cementitious materials ratio. 

1. Reinforcing Fabric:  ASTM A 185/A 185M, steel, welded wire fabric, plain. 

2. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (420 MPa) deformed steel. 

D. Sewer Brick:  ASTM C32-05, with 1:2 Portland cement mortar, where required for final 

leveling to finished grade. 
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2.10 STORMWATER INLETS 

A. Curb Inlets:  Made with vertical curb opening, of materials and dimensions according to utility 

standards. 

B. Gutter Inlets:  Made with horizontal gutter opening, of materials and dimensions according to 

utility standards.  Include heavy-duty frames and grates. 

C. Combination Inlets:  Made with vertical curb and horizontal gutter openings, of materials and 

dimensions according to utility standards.  Include heavy-duty frames and grates. 

2.11 CATCH BASINS 

A. Inside Dimension:  30-inch by 30 inch clear inside area, unless otherwise indicated. 

B. Description:  ASTM C 913, precast, reinforced concrete, of depth indicated, with provision for 

sealant joints. 

C. Base Section:  6-inch minimum thickness for floor slab and 4-inch minimum thickness for walls 

and base riser section, and separate base slab or base section with integral floor. 

D. Riser Sections:  4-inch minimum thickness, Length, Width and Depth as indicated. 

E. Top Section:  Flat-slab-top type is indicated.   

F. Joint Sealant:  ASTM C 990, bitumen or butyl rubber. 

G. Adjusting Rings:  Interlocking rings with level or sloped edge in thickness and shape matching 

catch basin frame and grate.  Include sealant recommended by ring manufacturer. 

H. Grade Rings:  Include two or three reinforced-concrete rings, of 6 to 9-inch total thickness, that 

match the frame and grate, and height as required to adjust manhole frame and cover to 

indicated elevation and slope. 

I. Pipe Connectors:  ASTM C 923, resilient, of size required, for each pipe connecting to base 

section. 

2.12 CATCH BASIN FRAMES AND GRATES 

A. Heavy Duty Ductile Iron Frame and Grate:  

1. Description:  Heavy-duty 24-in by 24-in (nominal clear opening) ductile iron frame and 

grate. 

2. Material Requirements: 

a. Material: ASTM A 536, Grade 70-50-05, ductile iron designed for A-16, structural 

loading.  Meets AASHTO M306 

b. Grate style:  Bar, Flat 

c. Frame style:  Top Flange, Reversible, Bottom Flange 

d. Coating:  Asphaltic Coated 

e. Color:  Black 
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f. Origin of manufacture:  USA 

g. Clear opening depth:  24-in minimum, unless otherwise indicated 

h. Clear opening length:  24-in minimum, unless otherwise indicated 

i. Cover/Grate opening depth:  2-in 

j. Cover/Grate opening width:  26-in 

k. Cover/Grate opening length:  26in 

l. Flange inner length:  26-in 

m. Flange inner width:  26-in 

n. Flange outer length:  32-in 

o. Flange outer width:  32-in 

p. Frame height:  6-in 

q. Frame outside length:  27.5-in 

r. Frame outside width:  27.5-in 

s. Grate thickness:  2-in 

t. Grate length:  25.75-in 

u. Grate width:  27.75-in 

v. Grate open area: 321 sq. in. 

w. Grate wetted perimeter:  103-in 

x. Slot width:  1.5-in 

y. Tag Text: “Drains To Waterways Dump No Waste!” 

3. Basis-of-Design Product:  Subject to compliance with requirements, provide EJ Group 

Inc., Product No. 45726033C03 – “Classic Series V5626-2 REV 6” V5726 EXHD DI GR 

SET” by EJ Group Inc. (East Jordan Iron Works), 301 Spring Street, East Jordan, MI 

49727 Telephone:  1-800-874-4100. 

B. Frames and Grates:  ASTM A 536, Grade 60-40-18, ductile iron designed for A-16, structural 

loading.  Include flat grate with small square or short-slotted drainage openings. 

1. Size:  24-in by 24-in minimum unless otherwise indicated. 

2. Grate Free Area:  Approximately 50 percent unless otherwise indicated. 

C. Frames and Grates:  ASTM A 536, Grade 60-40-18, ductile iron designed for A-16, structural 

loading.  Include 24-inch ID by 7 to 9-inch riser with 4-inch minimum width flange, and 26-

inch- diameter flat grate with small square or short-slotted drainage openings. 

1. Grate Free Area:  Approximately 50 percent unless otherwise indicated. 

2.13 STORMWATER MANHOLE 

A. Standard Precast Concrete Stormwater Manholes: 

1. Diameter:  48 inches minimum unless otherwise indicated. 

2. Description: ASTM C 478, precast, reinforced concrete, of depth indicated, with 

provision for sealant joints. 

3. Base Section:  6-inch minimum thickness for floor slab and 4-inch minimum thickness 

for walls and base riser section, and separate base slab or base section with integral floor. 



STORM UTILITY DRAINAGE PIPING  Tetra Tech 

33 41 00 / Page 10 Project No. 374886-23001.1 Architects & Engineers 

4. Riser Sections:  4-inch minimum thickness, 48-inch diameter, and lengths to provide 

depth indicated. 

5. Top Section:  Eccentric-cone type unless concentric-cone or flat-slab-top type is 

indicated.  Top of cone of size that matches grade rings. 

6. Joint Sealant:  ASTM C 990, bitumen or butyl rubber. 

7. Adjusting Rings:  Interlocking rings with level or sloped edge in thickness and shape 

matching catch basin frame and grate.  Include sealant recommended by ring 

manufacturer. 

8. Grade Rings:  Include two or three reinforced-concrete rings, of 6 to 9-inch total 

thickness, that match 24-inch diameter frame and grate, and height as required to adjust 

manhole frame and cover to indicated elevation and slope. 

9. Steps:  Individual FRP steps or FRP ladder, wide enough to allow worker to place both 

feet on one step and designed to prevent lateral slippage off step.  Cast or anchor steps 

into sidewalls at 12- to 16-inch intervals.  Omit steps if total depth from floor of catch 

basin to finished grade is less than 60 inches. 

10. Ballast:  Increase thickness of precast concrete sections or add concrete to base section as 

required to prevent flotation. 

11. Pipe Connectors:  ASTM C 923, resilient, of size required, for each pipe connecting to 

base section. 

2.14 STORMWATER MANHOLES - FRAMES AND GRATES / COVERS 

A. Frames and Grates (Open Grates): 

1. Description: Castings of uniform quality, free from blow holes, porosity, hard spots, 

shrinkage defects, cracks, or other injurious defects.  Manufactured true to pattern and 

free from surface imperfections.  Provide machined horizontal bearing surfaces on heavy 

duty round frames and grates and fabricate round frames and grates in pavement of non-

rocking design or with machined bearing surfaces.  Grinds finish other units to proper fit.     

2. Frame and Grate 

 

a. Material:  Class 35B Cast Iron 

b. Loading Requirements:  AASHTO M306 (Meets or Exceeds H20 Loading) 

c. Coating:  Shop Dipped Black Asphaltum. 

3. Frame: 

a. Frame Depth:  7-inches 

b. Clear open width:  24 inches 

c. Overall frame width:  36 inches diameter 
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4. Grate – Non-ADA Flat Grate: 

a. 26-inch open diameter 

b. Grate Open Area:  190 square inches 

c. Lettering: “Dump No Waste” 

5. Grate – ADA Flat Grate: 

a. 26-inch open diameter 

b. Grate Open Area: 130 square inches 

c. Lettering: “Dump No Waste” 

6. Basis of Design: Similar to Frame “Model #1045 (#00104510) and Grate “Type M3 

ADA Grate” (#00104036) by East Jordan Iron Works, Inc. 

7. 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. Neenah Foundry Co. 

b. East Jordan Iron Works, Inc (EJ Group, Inc.) 

c. Campbell Foundry 

d. General Foundries 

B. Frames and Covers (Solid Cover): 

1. Description: Castings of uniform quality, free from blow holes, porosity, hard spots, 

shrinkage defects, cracks, or other injurious defects.  Manufactured true to pattern and 

free from surface imperfections.  Provide machined horizontal bearing surfaces on heavy 

duty round frames and covers and fabricate round frames and covers in pavement of non-

rocking design or with machined bearing surfaces.  Grinds finish other units to proper fit.   

Apply shop coat of asphaltum to all units.   

2. Include indented top design with lettering cast into cover, using wording equivalent to 

"STORM SEWER." 

 

3. Material:  Heavy Duty Round Frame and Covers, weight at least 350 lbs, meeting ASTM 

A 48/A 48M, Class 35 gray iron unless otherwise indicated. 

4. 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. Neenah Foundry Co. 

b. East Jordan Iron Works, Inc (EJ Group, Inc.) 

c. Campbell Foundry 

d. General Foundries 
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2.15 STORMWATER DISPOSAL SYSTEMS 

A. Chamber Systems: 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide StormTech 

Chamber System as indicated on drawings, by Advanced Drainage Systems; or 

comparable product by one of the following: 

a. CULTEC, Inc. 

b. Triton Stormwater Solutions. 

2. Storage and Leaching Chambers:  Molded PE with perforated sides and open bottom.  

Include number of chambers, distribution piping, end plates, and other standard 

components as required for system total capacity. 

3. Filtering Material:  ASTM D 448, Size No. 24, 3/4- to 2-1/2-inch washed, crushed stone 

or gravel. 

4. Filter Mat:  Geotextile woven or spun filter fabric, in one or more layers, for minimum 

total unit weight of 4 oz./sq. yd. 

2.16 STORMWATER OUTLET STRUCTURES 

A. Cast-in-Place Concrete, Stormwater Detention Structures:  Constructed of reinforced-concrete 

bottom, walls, and top; designed according to ASTM C 890 for A-16 (AASHTO HS20-44), 

heavy-traffic, structural loading; of depth, shape, dimensions, and appurtenances indicated. 

1. Ballast:  Increase thickness of concrete as required to prevent flotation. 

2. Grade Rings:  Include two or three reinforced-concrete rings, of 6-inch to 9-inch total 

thickness, that match 24-inch- diameter frame and cover. 

3. Steps:  Individual FRP steps or FRP ladder, wide enough to allow worker to place both 

feet on one step and designed to prevent lateral slippage off step.  Cast or anchor steps 

into sidewalls at 12-inch to 16-inch intervals.  Omit steps if total depth from floor of 

structure to finished grade is less than 60 inches. 

B. Manhole Frames and Covers:  ASTM A 536, Grade 60-40-18, ductile-iron castings designed for 

heavy-duty service.  Include 24-inch ID by 7-inch to 9-inch riser with 4-inch minimum width 

flange, and 26-inch- diameter cover.  Include indented top design with lettering cast into cover, 

using wording equivalent to "STORM SEWER." 

2.17 PIPE OUTLETS 

A. Head Walls:  Cast-in-place reinforced concrete, with apron and tapered sides. 

B. Riprap Basins: Broken, irregularly sized and shaped, graded stone according to NSSGA's 

"Quarried Stone for Erosion and Sediment Control." 

1. Average Size:  NSSGA No. R-5, screen opening 5 inches. 
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C. Filter Stone:  According to NSSGA's "Quarried Stone for Erosion and Sediment Control," No. 

FS-2, No. 4 screen opening, average-size graded stone. 

D. Energy Dissipaters:  According to NSSGA's "Quarried Stone for Erosion and Sediment 

Control," No. A-1, 3-ton average weight armor stone, unless otherwise indicated. 

2.18 IDENTIFICATION 

A. Underground Warning Tape 

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. Presco, Inc.; Sherman, Texas 

b. EMED Co., Buffalo, New York. 

c. Seton Identification Products, A Tricor Direct Company. 

2. Material:  6-inch wide, color-coded, heavy gauge 5-mil tape with aluminum backing.  

3. All tapes printed with black ink on APWA (American Public Works Association) 

approved colors to meet or exceed industry standards. 

4. Location:  Provide warning tape 18 inches feet below finished grade in buried piping 

trenches and at foundation wall. 

2.19 CONCRETE 

A. Cast-in-Place Concrete:  Refer to Division 03 concrete section for concrete strength, mixtures, 

fiber reinforcement and other requirements. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Excavation, trenching, and backfilling are specified in Division 31 Section "Earth Moving." 

3.2 PIPING INSTALLATION 

A. General Locations and Arrangements:  Drawing plans and details indicate general location and 

arrangement of underground storm drainage piping.  Location and arrangement of piping layout 

take into account design considerations.  Install piping as indicated, to extent practical.  Where 

specific installation is not indicated, follow piping manufacturer's written instructions. 
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B. Install piping beginning at low point, true to grades and alignment indicated with unbroken 

continuity of invert.  Place bell ends of piping facing upstream.  Install gaskets, seals, sleeves, 

and couplings according to manufacturer's written instructions for use of lubricants, cements, 

and other installation requirements. 

C. Install manholes for changes in direction unless fittings are indicated.  Use fittings for branch 

connections unless direct tap into existing sewer is indicated. 

D. Install proper size increasers, reducers, and couplings where different sizes or materials of pipes 

and fittings are connected.  Reducing size of piping in direction of flow is prohibited. 

E. When installing pipe under streets or other obstructions that cannot be disturbed, use pipe-

jacking process of microtunneling. 

F. Install gravity-flow, nonpressure drainage piping according to the following: 

1. Install piping pitched down in direction of flow. 

2. Install piping NPS 6 and larger with restrained joints at tee fittings and at changes in 

direction.  Use corrosion-resistant rods, pipe or fitting manufacturer's proprietary restraint 

system, or cast-in-place concrete supports or anchors. 

3. Install piping with 18-inch minimum cover, unless otherwise indicated in the drawings. 

4. Install hub-and-spigot, cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and 

Fittings Handbook." 

5. Install corrugated steel piping according to ASTM A 798/A 798M. 

6. Install PE corrugated sewer piping according to ASTM D 2321. 

7. Install PVC sewer piping according to ASTM D 2321 and ASTM F 1668. 

G. Install force-main pressure piping according to the following: 

1. Install piping with restrained joints at tee fittings and at horizontal and vertical changes in 

direction.  Use corrosion-resistant rods, pipe or fitting manufacturer's proprietary restraint 

system, or cast-in-place concrete supports or anchors. 

2. Install piping with 48-inch minimum cover. 

3. Install PVC pressure piping according to AWWA M23, or ASTM D 2774 and ASTM F 

1668. 
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3.3 PIPE JOINT CONSTRUCTION 

A. Join gravity-flow, nonpressure drainage piping according to the following: 

1. Join hub-and-spigot, cast-iron soil piping with gasketed joints according to CISPI's "Cast 

Iron Soil Pipe and Fittings Handbook" for compression joints. 

2. Join corrugated steel sewer piping according to ASTM A 798/A 798M. 

3. Join corrugated PE piping according to ASTM D 3212 for push-on joints. 

4. Join PVC sewer piping according to ASTM D 2321 and ASTM D 3034 for elastomeric-

seal joints or ASTM D 3034 for elastomeric-gasketed joints. 

5. Join reinforced-concrete sewer piping according to ACPA's "Concrete Pipe Installation 

Manual" for rubber-gasketed joints. 

6. Join dissimilar pipe materials with nonpressure-type flexible couplings. 

B. Join force-main pressure piping according to the following: 

1. Join PVC pressure piping according to AWWA M23 for gasketed joints. 

2. Join dissimilar pipe materials with pressure-type couplings. 

3.4 CLEANOUT INSTALLATION 

A. Install cleanouts and riser extensions from sewer pipes to cleanouts at grade.  Use cast-iron soil 

pipe fittings in sewer pipes at branches for cleanouts and cast-iron soil pipe for riser extensions 

to cleanouts.  Install piping so cleanouts open in direction of flow in sewer pipe. 

1. Use Heavy-Duty, top-loading classification cleanouts in all areas. 

B. Set cleanout frames and covers in earth in cast-in-place concrete block, 18 by 18 by 12 inches 

deep.  Set with tops flush with surrounding earth grade. 

C. Set cleanout frames and covers in concrete pavement and roads with tops flush with pavement 

surface. 

3.5 MANHOLE INSTALLATION 

A. General:  Install manholes, complete with appurtenances and accessories indicated. 

B. Install precast concrete manhole sections with sealants according to ASTM C 891. 

C. Where specific manhole construction is not indicated, follow manhole manufacturer's written 

instructions. 

D. Set tops of frames and covers flush with finished surface. 

3.6 CATCH BASIN INSTALLATION 

A. Construct catch basins to sizes and shapes indicated. 

B. Set frames and grates to elevations indicated. 
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3.7 STORMWATER INLET AND OUTLET INSTALLATION 

A. Construct inlet head walls, aprons, and sides of reinforced concrete, as indicated. 

B. Construct riprap of broken stone, as indicated. 

C. Install outlets that spill onto grade, anchored with concrete, where indicated. 

D. Install outlets that spill onto grade, with flared end sections that match pipe, where indicated. 

E. Construct energy dissipaters at outlets, as indicated. 

3.8 CONCRETE PLACEMENT 

A. Place and test cast-in-place concrete according to ACI 318 and Division 03 concrete section. 

3.9 CHANNEL DRAINAGE SYSTEM INSTALLATION 

A. Install with top surfaces of components, except piping, flush with finished surface. 

B. Assemble channel sections to form slope down toward drain outlets.  Use sealants, adhesives, 

fasteners, and other materials recommended by system manufacturer. 

C. Embed channel sections and drainage specialties in concrete around bottom and sides as 

indicated in the details. 

D. Fasten grates to channel sections if indicated. 

E. Assemble channel sections with flanged or interlocking joints. 

F. Embed channel sections in concrete around bottom and sides as indicated in the details. 

3.10 CONNECTIONS 

A. Connect nonpressure, gravity-flow drainage piping in building's storm building drains specified 

in Division 22 Section "Facility Storm Drainage Piping." 

B. Connect force-main piping to building's storm drainage force mains specified in Division 22 

Section "Facility Storm Drainage Piping." Terminate piping where indicated. 

C. Make connections to existing piping and underground manholes. 

1. Use commercially manufactured wye fittings for piping branch connections.  Remove 

section of existing pipe; install wye fitting into existing piping; and encase entire wye 

fitting, plus 6-inch overlap, with not less than 6 inches of concrete with 28-day 

compressive strength of 3,000 psi. 

2. Make branch connections from side into existing piping, NPS 4 to NPS 20.  Remove 

section of existing pipe, install wye fitting into existing piping, and encase entire wye 

with not less than 6 inches of concrete with 28-day compressive strength of 3,000 psi. 
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3. Make branch connections from side into existing piping, NPS 21 or larger, or to 

underground manholes and structures by cutting into existing unit and creating an 

opening large enough to allow 3 inches of concrete to be packed around entering 

connection.  Cut end of connection pipe passing through pipe or structure wall to 

conform to shape of and be flush with inside wall unless otherwise indicated.  On outside 

of pipe, manhole, or structure wall, encase entering connection in 6 inches of concrete for 

minimum length of 12 inches to provide additional support of collar from connection to 

undisturbed ground. 

a. Use concrete that will attain a minimum 28-day compressive strength of 3,000 psi 

unless otherwise indicated. 

b. Use epoxy-bonding compound as interface between new and existing concrete and 

piping materials. 

4. Protect existing piping, manholes, and structures to prevent concrete or debris from 

entering while making tap connections.  Remove debris or other extraneous material that 

may accumulate. 

D. Pipe couplings, expansion joints, and deflection fittings with pressure ratings at least equal to 

piping rating may be used in applications below unless otherwise indicated. 

1. Use non-pressure-type flexible couplings where required to join gravity-flow, non-

pressure sewer piping unless otherwise indicated. 

a. Shielded flexible couplings for same or minor difference OD pipes. 

b. Unshielded, increaser/reducer-pattern, flexible couplings for pipes with different 

OD. 

c. Ring-type flexible couplings for piping of different sizes where annular space 

between smaller piping's OD and larger piping's ID permits installation. 

2. Use pressure-type pipe couplings for force-main joints. 

3.11 CLOSING ABANDONED STORM DRAINAGE SYSTEMS 

A. Abandoned Piping:  Close open ends of abandoned underground piping indicated to remain in 

place.  Include closures strong enough to withstand hydrostatic and earth pressures that may 

result after ends of abandoned piping have been closed.  Use either procedure below: 

1. Close open ends of piping with at least 8-inch thick, brick masonry bulkheads. 

2. Close open ends of piping with threaded metal caps, plastic plugs, or other acceptable 

methods suitable for size and type of material being closed.  Do not use wood plugs. 

B. Abandoned Manholes and Structures:  Excavate around manholes and structures as required and 

use one procedure below: 

1. Remove manhole or structure and close open ends of remaining piping. 
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2. Remove top of manhole or structure down to at least 36 inches below final grade.  Fill to 

within 12-inches of top with stone, rubble, gravel, or compacted dirt.  Fill to top with 

concrete. 

C. Backfill to grade according to Division 31 Section "Earth Moving." 

3.12 IDENTIFICATION 

A. Materials and their installation are specified in Division 31 Section "Earth Moving." Arrange 

for installation of green warning tape directly over piping and at outside edge of underground 

structures. 

1. Use detectable warning tape over ferrous piping. 

2. Use detectable warning tape over nonferrous piping and over edges of underground 

structures. 

3.13 FIELD QUALITY CONTROL 

A. Inspect interior of piping to determine whether line displacement or other damage has occurred.  

Inspect after approximately 24 inches of backfill is in place, and again at completion of Project. 

1. Submit separate reports for each system inspection. 

2. Defects requiring correction include the following: 

a. Alignment:  Less than full diameter of inside of pipe is visible between structures. 

b. Deflection:  Flexible piping with deflection that prevents passage of ball or 

cylinder of size not less than 92.5 percent of piping diameter. 

c. Damage:  Crushed, broken, cracked, or otherwise damaged piping. 

d. Infiltration:  Water leakage into piping. 

e. Exfiltration:  Water leakage from or around piping. 

3. Replace defective piping using new materials, and repeat inspections until defects are 

within allowances specified. 

4. Reinspect and repeat procedure until results are satisfactory. 

B. Test new piping systems, and parts of existing systems that have been altered, extended, or 

repaired, for leaks and defects. 

1. Do not enclose, cover, or put into service before inspection and approval. 

2. Test completed piping systems according to requirements of authorities having 

jurisdiction. 

3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours' 

advance notice. 

4. Submit separate report for each test. 
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5. Gravity-Flow Storm Drainage Piping:  Test according to requirements of authorities 

having jurisdiction, UNI-B-6, and the following: 

a. Exception:  Piping with soil tight joints unless required by authorities having 

jurisdiction. 

b. Option:  Test plastic piping according to ASTM F 1417. 

c. Option:  Test concrete piping according to ASTM C 924. 

6. Force-Main Storm Drainage Piping: Perform hydrostatic test after thrust blocks, supports, 

and anchors have hardened. Test at pressure not less than 1-1/2 times the maximum 

system operating pressure, but not less than 150 psig. 

a. Ductile-Iron Piping: Test according to AWWA C600, "Hydraulic Testing" Section. 

b. PVC Piping:  Test according to AWWA M23, "Testing and Maintenance" Chapter. 

C. Leaks and loss in test pressure constitute defects that must be repaired. 

D. Replace leaking piping using new materials, and repeat testing until leakage is within 

allowances specified. 

3.14 CLEANING 

A. Clean interior of piping of dirt and superfluous materials. Flush with potable water. 

END OF SECTION 33 41 00 
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