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SUBSTITUTION
REQUEST

(During the Bidding/Negotiating Stage)

Project:

To: 

Re:

Substitution Request Number: 

From: 

Date: 

A/E Project Number: 

Contract For: 

Proposed Substitution: 
Manufacturer:
Trade Name 

of the request; applicable portions of the data are clearly identified. 

Attached data also includes a description of changes to the Contract Documents that the proposed substitution will require for its 
proper installation.

Proposed substitution has been fully investigated and determined to be equal or superior in all respects to specified product.
Same warranty will be furnished for proposed substitution as for specified product.
Same maintenance service and source of replacement parts, as applicable, is available.
Proposed substitution will have no adverse effect on other trades and will not affect or delay progress schedule.
Proposed substitution does not affect dimensions and functional clearances.
Payment will be made for changes to building design, including A/E design, detailing, and construction costs caused by the
substitution.

Submitted by:

Signed by:

Firm:

Address:

Telephone:

A/E’s REVIEW AND ACTION

Substitution approved - Make submittals in accordance with Specification Section 01 25 00 Substitution Procedures.
Substitution approved as noted - Make submittals in accordance with Specification Section 01 25 00 Substitution Procedures.
Substitution rejected - Use specified materials.
Substitution Request received too late - Use specified materials.

Signed by: Date: 

Supporting Data Attached:  Drawings      Samples Tests

Address Phone

*samples upon request

PVC KEE HP  

PVC KEE HP 
Attached data includes product description, specifications, drawings, photographs, and performance and test  for evaluation 

Ketone Ethylene Ester (KEE) 
5416 :  6-10

The Undersigned certifies: 

5555 E Olive Roof Replacement &Facade Repairs - Fresno, CA

Jane Carr, Business Development Project Support Supervisor

 Robina Wright

Robina Wright Architect & Assocites, Inc.

October 4, 2024

Project No.: 2024-10 PO# 491344

Equal Product Substitution Request

.

Jane Carr, Business Development Project Support Supervisor

Mule-Hide Products Co, Inc.

1195 Prince Hall Drive

Beloit, WI 53511

608-361-6806 or 608-718-4246

✔ ✔
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Manufacturer:
Membrane Trade Name:

MHP
PVC KEE HP

Carlisle
Sure-Flex KEE HP

Versico
Versiflex KEE HP PVC

GAF
PVC XK Smooth

Johns Manville
JM PVC (KEE)

Elevate (Firestone) PVC 
KEE

Cooley
C3 Plus PVC

Flex
MF/R 60 Elvaloy KEE

FiberTite
FiberTite-SM

FiberTite
FiberTite-XT

Thickness: .060 inch .060 inch .060 inch .060 inch .060 inch .060 inch .060 inch .060 inch .060 inch .060 inch
Thickness over scrim:
(Test Method)

0.029
ASTM D-4434

(Optical Method)

0.029
ASTM D-4434

(Optical Method)

0.029
ASTM D-4434

(Optical Method)

0.024 inch
ASTM D-751

0.026
ASTM D7635

0.024
ASTM D7635

0.026
ASTM D7635

0.031
ASTM D7635

0.023
ASTM D7635

> 0.015
ASTM D7635

Breaking Strength (MD x CD), lbf/in (kN/m)
(Test Method)

320 x 300
(56 x 52) ASTM D-751

Grab Method

320 x 300
(56 x 52) ASTM D-751

Grab Method

320 x 300
(56 x 52) ASTM D-751

Grab Method

NOT PUBLISHED 361 (1606)
ASTM D-751

336 (1494)
ASTM D-751             Grab 

Method

361 (1606)
ASTM D-751

298 x 278
ASTM D-751

350 (1557)
ASTM D-751

400 (1779)
ASTM D-751

Elongation at break of reinforcement (MD x CD)
%:
(Test Method)

30 x 30 ASTM D-751
Grab Method

30 x 30 ASTM D-751
Grab Method

30 x 30 ASTM D-751
Grab Method

30%
ASTM D-4434

30 x 30
ASTM D-751

29%
ASTM D-751             Grab 

Method

30 x 30
ASTM D-751

35 x 34
ASTM D-751

18
ASTM D-751

18
ASTM D-751

Tearing Strength (MD x CD), lbf (N):
(Test Method)

120 x 125
(534 x 556) ASTM D-
751

120 x 125
(534 x 556) ASTM D-
751

120 x 125
(534 x 556) ASTM D-
751

50
ASTM D-4434

110.6 (492) ASTM D-
751

54 lbf (1494.6 N) ASTM 
D-751

110.6 (492) 
ASTM D-751

89 x 109 ASTM D-
751

100 (445) ASTM D-
751

125 (556) ASTM D-
751

Low Temperature Bend, no cracks @5x
(Test Method)

Pass -46oC ASTM D-
2136

Pass -46oC ASTM D-
2136

Pass -46oC ASTM D-
2136

Pass
ASTM D-2136

Pass
ASTM D-2136

Pass
ASTM D-2136

Pass
ASTM D-2136

Pass
ASTM D-2136

Pass
ASTM D-2136

Pass
ASTM D-2136

Linear Dimensional Change %:
(Test Method)

0.4 typ
ASTM D-1204

0.4 typ
ASTM D-1204

0.4 typ
ASTM D-1204

NOT PUBLISHED 0.24
ASTM D-1204

0.0
ASTM D-1204

0.24
ASTM D-1204

0.3
ASTM D-1204

0.63
ASTM D-1204

0.78
ASTM D-1204

Ozone Resistance, no cracks @ 7x
(Test Method)

Pass
ASTM D-1149

Pass
ASTM D-1149

Pass
ASTM D-1149

NOT PUBLISHED Pass
ASTM G-154

NOT PUBLISHED Pass
ASTM G-154

NOT PUBLISHED Pass
ASTM G-154

Pass
ASTM G-154

Water Absorbtion resistance, mass %
(Test Method)

0.87
ASTM D-570

0.87
ASTM D-570

0.87
ASTM D-570

NOT PUBLISHED 0.12
ASTM D-570

< 3% 
ASTM D-570

0.12
ASTM D-570

1.2
ASTM D-570

0.0
ASTM D-471

0.0
ASTM D-471

Puncture Resistance:
Dynamic, J (Ft-lb) ASTM D5635

Static, lbf (N) ASTM D 5602
Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass

> 25
Pass

> 30
Pass

Properties After Heat Aging:
Breaking strength, % retained Elongation reinf., % 

retained
(Test Method)

90 min
90 min ASTM D3045

90 min
90 min ASTM D3045

90 min
90 min ASTM D3045

90
90

ASTM D3045

91
94

ASTM D3045

> 90%
> 90%               ASTM 
D751

91
94

ASTM D3045

> 90%
> 90% ASTM D3045

90
90

ASTM D3045

90
90

ASTM D3045

Initial Solar Reflectance:
(Test Method)

0.87
ASTM C1549

0.87
ASTM C1549

0.87
ASTM C1549

0.87
ASTM C1549

0.86
ASTM C1549

0.86 0.86
ASTM C1549

0.82
ASTM C1549

0.87
ASTM C1549

0.87
ASTM C1549

Solar Reflectance After 3 Years:
(Test Method)

0.71
ASTM C1549

0.71
ASTM C1549

0.71
ASTM C1549

0.760
ASTM C1549

0.70
ASTM C1549

0.71 0.70
ASTM C1549

NOT PUBLISHED 0.71
ASTM C1549

0.71
ASTM C1549

Initial Thermal Emittance:
(Test Method)

0.89
ASTM C1371

0.89
ASTM C1371

0.89
ASTM C1371

0.87
ASTM E903

0.86
ASTM C1371

0.88 0.86
ASTM C1371

0.91
ASTM C1371

0.85
ASTM C1371

0.85
ASTM C1371

Thermal Emittance After 3 Years:
(Test Method)

0.87
ASTM C1371

0.87
ASTM C1371

0.87
ASTM C1371

0.84
ASTM E903

0.82
ASTM C1371

0.88 0.82
ASTM C1371

NOT PUBLISHED 0.84
ASTM C1371

0.84
ASTM C1371

SRI (Solar Reflectance Index):
(Test Method)

110
ASTM E1980

110
ASTM E1980

110
ASTM E1980

110
ASTM E903

108
ASTM E1980

108 108
ASTM E1980

109
ASTM E1980

110
ASTM E1980

110
ASTM E1980

SRI After 3 years:
(Test Method)

87
ASTM E1980

87
ASTM E1980

87
ASTM E1980

93
ASTM E903

84
ASTM E1980

87 84
ASTM E1980

NOT PUBLISHED 86
ASTM E1980

86
ASTM E1980

Pre-consumer Recycled Content 10% 10% 10% NOT PUBLISHED 0% NOT PUBLISHED 0% NOT PUBLISHED NOT PUBLISHED NOT PUBLISHED
Post-consumer Recycled Content 0% 0% 0% NOT PUBLISHED 0-10% 5% 0-10% NOT PUBLISHED NOT PUBLISHED NOT PUBLISHED

60 mil PVC KEE Membrane - (White) *

*PVC KEE is also available in Fleece-Back.  The fleece backing is 55 mils.
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���	������
����	���	������	�� 	!"#$%	"&'	()*	�"+	$ ,-.() 	/0012)3	4567 ,6	* 68.2- *	2)	7�26	. 90.7	80)6267	01	62)3: ;9:5	.0012)3	, ,-.() 6%	2)6<:(720)	=� . 	<6 *%	-(..2 .	-0(.*	0.	6:29	6�  7	=� . 	<6 *%	1:(6�2)3%	, 8�()28(:	1(67 ) .6	()*	(*� 62> 6	7�(7	(. 	2)67(:: *	0)	(	80,-<672-: 	0.	)0)80,-<672-: 	* 8?@	4  	�(-: 	A	10.	'(.:26: 	9.0*<87	7.(* 	)(, 6	()*	80.. 690)*2)3	9.0*<87	)(, 6	10.	$<: ;B2* 	".0*<876	'0,9()5%	C)8@%	D (7� .E0)*%	& .6280%	()*	/0012)3	".0*<876	C)7 .)(720)(:%	C)8@%	7� 	(**2720)(:	:267  6@	���	�
�F	FGH���I�	�����	�J�����	�
�F	FGH����	4<. ;4 (:	!"#$	$ ,-.() 	26	(	-:(8?%	)0). 2)10.8 *	!"#$	, ,-.() %	KL	,2:6	7�28?	MN@NKL	2)8�	OA@AK	,,PQ@	�����	�J�����	R�	�
�F	FGH����	4<. ;4 (:	S/	!"#$	$ ,-.() 	26	(	-:(8?%	)0). 2)10.8 *	!"#$	, ,-.() 	=27�	12. 	. 7(.*()76@	T>(2:(-: 	7�28?) 66 6	.()3 	1.0,	KL	,2:6	ON@NKL	2)8�	MA@AK	,,QP	70	UN	,2:6	ON@NUN	2)8�	MV@VU	,,QP@	�����	�J��WXYZ	�
�F	FGH����	4<. ;D�27 	!"#$	$ ,-.() 	26	(	=�27 %	)0). 2)10.8 *	!"#$	, ,-.() @	T>(2:(-: 	2)	7�28?) 66 6	01	[N	,2:6	MN@N[N	2)8�	OA@LV	,,PQ	()*	UN	,2:6	MN@NUN	2)8�	OV@VU	,,PQ@	�����	�J��WXYZ	�Y����\]	�
�F	FGH����	4<. ;D�27 	/ 2)10.8 *	!"#$	$ ,-.() 	26	(	=�27 %	. 2)10.8 *	!"#$	, ,-.() @	T>(2:(-: 	2)	(	7�28?) 66	01	[N	,2:6	MN@[N	2)8�	OA@LV	,,P@	����̂	�J����J�X	�
�F	FGH����	4<. ;�0<3�	!"#$	$ ,-.() 	26	(	-:(8?%	. 2)10.8 *	, ,-.() 	80)62672)3	01	(	90:5 67 .	. 2)10.8 , )7	 )8(96<:(7 *	- 7=  )	7=0	!"#$	, ,-.() 	9:2 6@	T>(2:(-: 	2)	7�28?) 66 6	.()32)3	1.0,	KL	,2:6	MN@NKL	2)8�	OA@AK	,,PQ	70	_L	,2:6	MN@N_L	2)8�	OA@UN	,,PQ@	�����	�J�����	R�\̀ a�b	�
�F	FGH����	4<. ;4 (:	S:  8 ET'c	!"#$	$ ,-.() 	26	(	KL;,2:	70	UN;,2:	MN@NKL	2)8�	70	N@NUN	2)8�	OA@AK	,,	70	V@VU	,,PQ	)0);. 2)10.8 *	!"#$	-0)* *	70	(	90:5 67 .	1:  8 @	T>(2:(-: 	9.0*<87	7�28?) 66 6	.()3 	1.0,	ANN	,2:6	MN@ANN	2)8�	OV@LL	,,PQ	70	AKL	,2:6	MN@AKL	2)8�	Od@[e	,,PQ@		����f	�J��WXYZ	R�\̀a�b	�
�F	FGH����	4<. ;D�27 	S:  8 ET'c	!"#$	$ ,-.() 	26	(	KL;%	[N;	0.	UN;,2:	MN@NKL%	N@N[N	0.	N@NUN	2)8�	OA@AK%	A@LV	0.	V@VU	,,PQ	)0). 2)10.8 *	=�27 	!"#$	-0)* *	70	(	90:5 67 .	1:  8 @	T>(2:(-: 	9.0*<87	7�28?) 66 6	(. 	ANN%	AAL	()*	AKL	,2:6	MN@ANN%	N@AAL	0.	N@AKL	2)8�	OV@LK%	V@UV	0.		d@[e	,,PQ@	����g	�J�����	aRh	�
�F	FGH����	4<. ;4 (:	TSi	!"#$	$ ,-.() 	26	(	KL;,2:	MN@NKL	2)8�	OA@AK	,,P	0.	[N;,2:	MN@N[N	2)8�	OA@LV	,,PQ	)0);. 2)10.8 *	!"#$	-0)* *	70	(	90:5 67 .	1:  8 @	T>(2:(-: 	7�28?) 66 6	(. 	UN	,2:6	MN@NUN	2)8�	OV@VU	,,PQ	()*	ANL	,2:6	MN@ANL	2)8�	OV@[_	,,PQ@	���	
j�	FGH���I�	�����	�J��R�k	
j�	FGH����	4<. ;S: l	"&'	$ ,-.() 	26	(	� (7;= :*(-: 	"&'	7� .,09:(6728	, ,-.() 	80)62672)3	01	(	= 17;2)6 .7 *	90:5 67 .	1(-.28	7�(7	26	 )8(96<:(7 *	-5	"&'	-(6 *	709	()*	-0770,	9:2 6@	T>(2:(-: 	7�28?) 66 6	.()3 	1.0,	LN	,2:6	MN@NLN	2)8�	OA@V_	,,PQ	70	eN	,2:6	MN@NeN	2)8�	OVNd	,,PQ@	�����	�J��R�k	b��	m
	FGH����	4<. ;S: l	c!!	B"	$ ,-.() 	26	(	� (7;= :*(-: 	7� .,09:(6728	, ,-.() 	7�(7	80)62676	01	(	90:5 67 .	1(-.28	7�(7	26	 )8(96<:(7 *	-5	c!!	B"	-(6 *	709	()*	-0770,	9:2 6@	T>(2:(-: 	7�28?) 66 6	.()3 	1.0,	LN	,2:6	MN@LN	2)8�	OA@V_	,,PQ	70	eN	,2:6	MN@eN	2)8�	OV@Nd	,,PQ@		�����	�J��R�k	
j�	R��	FGH����	4<. ;S: l	"&'	S/4	$ ,-.() 	26	(	� (7;= :*(-: 	7� .,09:(6728	, ,-.() 	7�(7	80)62676	01	(	12- .3:(66	. 2)10.8 , )7	 )8(96<:(7 *	=27�	"&'	-(6 *	709	()*	-0770,	9:2 6@	T>(2:(-: 	7�28?) 66 6	.()3 	1.0,	[N	,2:6	MN@[N	2)8�	OA@LV	,,PQ	70	eN	,2:6	MN@eN	2)8�	OV@Nd	,,PQ@		�����	�J��R�k	
j�	R�\̀ a�b	FGH����	4<. ;S: l	"&'	S:  8 ET'c	$ ,-.() 	80)62676	01	90:5 67 .	. 2)10.82)3	68.2,	()*	90:5 67 .	1:  8 	-(8?2)3@	T>(2:(-: 	7�28?) 66 6	.()3 	1.0,	AAL	,2:6		MN@AAL	2)8�	OV@UV	,,PQ	70	AdL	,2:6	MN@AdL	2)8�	Od@Kd	,,PQ@		����̂	�J��R�k	b��	m
	R�\̀ a�b	FGH����	4<. ;S: l	c!!	B"	S:  8 ET'c	$ ,-.() 	80)62676	01	(	90:5 67 .	. 2)10.82)3	68.2,%	90:5 67 .	1:  8 	-(8?2)3%	()*	#<"0)7n	!:>(:05n	c!!	B"	8090:5, .@	T>(2:(-: 	7�28?) 66 6	.()3 	1.0,	ANL	,2:6	MN@ANL	2)8�	OV@[_	,,PQ	70	AdL	,2:6	MN@AdL	2)8�	Od@Kd	,,PQ@		�����	�J��R�k	
j�	R��	R�\̀ a�b	FGH����	4<. ;S: l	"&'	S/4	S:  8 ET'c	$ ,-.() 	80)62676	01	(	�23�;67. )37�	12- .3:(66	68.2,	()*	90:5 67 .	1:  8 	-(8?2)3@	T>(2:(-: 	7�28?) 66 6	.()3 	1.0,	AAL	,2:6	MN@AAL	2)8�	OV@UV	,,PQ	70	AdL	,2:6	MN@AdL	2)8�	Od@Kd	,,PQ@		����f	�J��R�k	b��	m
	R��	R�\̀ a�b	FGH����	4<. ;S: l	c!!	B"	S/4	S:  8 ET'c	$ ,-.() 	80)62676	01	(	12- .3:(66	. 2)10.82)3	68.2,%	90:5 67 .	1:  8 	-(8?2)3%	()*	#<"0)7n	!:>(:05n	c!!	B"	8090:5, .@	T>(2:(-: 	7�28?) 66 6	.()3 	1.0,	ANL	,2:6	MN@ANL	2)8�	OV@[_	,,PQ	70	AdL	,2:6	MN@AdL	2)8�	Od@Kd	,,PQ@		
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�	��������	�����	�������	�
�	�������	�� !"#!$%	&'(	)!*+ ,-!	./-01020	/3	,	4/$5!02! 	 !1-3/ .!*!-2	!-.,40�$,2!%	+!26!!-	26/	4$1!0	/3	&'(7	&8!	*!*+ ,-!	10	,9,1$,+$!	1-	6812!:	; ,5:	2,-	,-%	.�02/*	./$/ 07	<9,1$,+$!	281.=-!00!0	 ,-;!	3 /*	>?	*1$0	@A7A>?	1-.8	BC7C>	**DE	2/	FA	*1$0	@A7AFA	1-.8	BC7?G	**DE7	����H	�������	�I��J	�
�	�������	�� !"#!$%	KL&M<	&'(	)!*+ ,-!	10	,	281.=! 	9! 01/-	/3	28!	�� !"#!$%	&'(	)!*+ ,-!	04!.131!%	1-	�!.21/-	N7>7C	3/ 	1-. !,0!%	02 !-;28	,-%	6!,28! ,+1$1257	&8!	*!*+ ,-!	10,9,1$,+$!	1-	6812!:	; ,5:	2,-	,-%	.�02/*	./$/ 07	<9,1$,+$!	1-	,	281.=-!00	/3	OA	*1$0	BA7AOA	1-.8	@G7AN	**ED7	�����	�������	P�	�
�	�������	�� !"#!$%	Q�	&'(	)!*+ ,-!	10	28!	�� !"#!$%	*!*+ ,-!	3/ *�$,2!%	6128	,-	,%%121/-,$	3$,*!	 !2, %,-2	3/ 	31 !	 !0102,-.!	,2	81;8! 	0$/4!07	&8!	*!*+ ,-!	10	,9,1$,+$!	1-	6812!:	; ,5:	2,-	,-%	.�02/*	./$/ 07	<9,1$,+$!	281.=-!00!0	, !	>?	*1$0	BA7A>?	1-.8	@C7C>	**ED	,-%	FA	*1$0	BA7AFA	1-.8	@C7?G	**ED7	�����	�������	�J���
�	�������	�� !"#!$%	�<&"&'(	)!*+ ,-!	10	,	0!$3",%8! !%	9! 01/-	/3	28!	�� !"#!$%	Q�	&'(	*!*+ ,-!	6128	,%8!019!7	����R	�������	S�TUJVW	�
�	�������	�� !"#!$%	X$!!.!Y<Z[	&'(	)!*+ ,-!	10	28!	�� !"#!$%	Q�	&'(	)!*+ ,-!:	>?	*1$0	@A7A>?	1-.8	BC7C>	**DE:	FA	*1$0	@A7FA	1-.8	BC7?G	**DE	,-%	OA	*1$0	@A7FA	1-.8	BG7AN	**DE	281.=:	6128	,	$,*1-,2!%	4/$5!02! 	3$!!.!	+,.=1-;7	<9,1$,+$!	281.=-!00!0	, !	CAA	*1$0	@A7CAA	1-.8	BG7?>	**DE:	CC?	*1$0	@A7CC?	1-.8	BG7\G	**DE	,-%	CN?	*1$0	@A7CN?	1-.8	BN7>N	**DE7		�����	�������	JSI	�
�	�������	�� !"#!$%	<XL	&'(	)!*+ ,-!	10	28!	�� !"#!$%	Q�	&'(	)!*+ ,-!	6128	,	$,*1-,2!%	4/$5!02! 	3$!!.!	+,.=1-;7	<9,1$,+$!	281.=-!00!0	 ,-;!	3 /*	CGA	*1$0	@A7CGA	1-.8	BN7A?	**DE	2/	C??	*1$0	@A7C??	1-.8	BN7\>	**DE7	����]	�̂ T_������	�
�	�������	�4!.2 /"#!$%	&'(	)!*+ ,-!	10	28!	�� !"#!$%	*!*+ ,-!:	%!0. 1+!%	1-	�!.21/-	N7>7C:	3/ *�$,2!%	6128	,	+ 1;82! 	6812!	./$/ 7	<9,1$,+$!	281.=-!00!0	, !	FA	*1$0	@A7AFA	1-.8	BC7?G	**DE	,-%	OA	*1$0	@A7AOA	1-.8	BG7AN	**DE7	����̀	�̂ T_������	S�TUJVW	�
�	�������	�4!.2 /"#!$%	X$!!.!Y<Z[	&'(	)!*+ ,-!	10	28!	�4!.2 /"#!$%	*!*+ ,-!	6128	,	$,*1-,2!%	?7?"/�-.!"4! "0a�, !"5, %	BA7CO	=;b*GD	4/$5!02! 	3$!!.!	+,.=1-;7	<9,1$,+$!	1-	,	281.=-!00	/3	CC?	*1$0	@A7CC?	1-.8	BG7\G	**DE7	��R	c�����_d���	�!!	&,+$!0	G	28 /�;8	?	3/ 	1-0�$,21/-0	3/ 	�0!	6128	04!.131.	 //31-;	0502!*07	e-0�$,21/-	*�02	./*4$5	6128	eYZ	�!.21/-	C?AO7G	/ 	eMZ	�!.21/-	M\AF7G:	,0	,44$1.,+$!7	X/,*	4$,021.	1-0�$,21/-:	68! !	�0!%:	*�02	8,9!	,	3$,*!"04 !,%	1-%!f	/3	-/2	*/ !	28,-	g?	68!-	2!02!%	,2	28!	*,f1*�*	281.=-!00	1-2!-%!%	3/ 	�0!	1-	,../ %,-.!	6128	<�&)	KO>	/ 	hi	gGN7	���	U���d�	U�����	Y,  1! 	+/, %:	68! !	�0!%:	*�02	+!	!128! 	*1-1*�*	Cb>"1-.8"281.=	BF7>	**D	j!/ ;1,"',.131.	j540�*	iiZ	kl!-0l!.=m	M//3+/, %n	/ 	kl!-0l!.=	' 1*!m	M//3+/, %:n	*1-1*�*	Cb>"1-.8"281.=	BF7>	**D	(6!-0	Z/ -1-;	k�2 ,2,j�, %:n	*1-1*�*	Cb>"1-.8"281.=	BF7>	**D	h�j	Z/ 4/ ,21/-	k�KZhM(Z[m	j540�*"X1+! 	M//3	Y/, %n	/ 	k�KZhM(Z[m	j$,00"),2	M//3	Y/, %:n	/ 	*1-1*�*	CbG"1-.8"281.=	BCG7g	**D	;540�*	+/, %7	Y,  1! 	+/, %	*�02	+!	hi".$,00131!%	3/ 	 //31-;	,44$1.,21/-0	/ 	hi".$,00131!%	;540�*	+/, %7	��]	��d̂	�o_�	&8!	0$14	08!!2:	68! !	�0!%:	*�02	1-.$�%!	Z, $10$!	kXM	Y,0!	�8!!2	C�	/ 	G�:n	j<X	kp! 0,�81!$%m	X1 !"M!0102,-2	M//3	l!.=	' /2!.21/-	BK�M"GA?NDn	/ 	<2$,0	kXM	CA	/ 	XM	?A7n	�$14	08!!20	*�02	+!	hi".$,00131!%	3/ 	 //31-;	,44$1.,21/-07	��̀	S���od���	X$,081-;	*�02	+!	4 /91%!%	1-	,../ %,-.!	6128	eYZ	�!.21/-	C?AN7G	/ 	eMZ	�!.21/-	M\AN7G:	,0	,44$1.,+$!7	#8! !	3$,081-;	10	/3	*!2,$:	28!	*!2,$	*�02	+!	./  /01/-" !0102,-2:	*1-1*�*	q/7	GF	;,;!	@A7AC\	1-.8		BA7>ON	**DE	;,$9,-1r!%	02!!$7	��s	S��_����	X,02!-! 0:	�0!%	2/	*!.8,-1.,$$5	,22,.8	1-0�$,21/-	,-%	*!*+ ,-!0	2/	28!	 //3	%!.=:	*�02	+!	./  /01/-" !0102,-2:	,-%	*�02	+!	Z, $10$!	3,02!-! 0:	4$,2!0	/ 	3,02!-1-;	+, 0:	�-$!00	/28! 610!	-/2!%	1-	2810	 !4/ 27	M!3! 	2/	&,+$!	>	,-%	?	3/ 	04,.1-;	/3	3,02!-! 07	��s��	P
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������	����	*+,-	.//,01-	.-213041	*+,-	.//,01-	.-213041	 *+,-	.//,01-	.-213041	 *+,-	.//,01-	.-213041	 567	*+,-	.//,01-	.-213041	8,190:,1	8.;<	.-213041		=1,09>	?@9	A+BC5031	.-213041	 8,190:,1	D.;=	.-213041	 8,190:,1	D.;=	.-213041	 8@3EF+G-	8,19	.-213041	H,IF+G-	JKK	.-213041	 C	 H,IF+G-	JKK	.-213041	 H,IF+G-	JKK	.-213041	 H,IF+G-	JKK	.-213041		 	�����	L�($��	�����$($���$��	�������$�����%����	���($�)	�M�����LNO	�M����	��P	 ���(	�����	 ���Q	 ��R		���
�	 ����$��	�����	��	��$
	�%���	 $������$���	 ��������	S	 .	 T+GU+V:W3E0:,1	 SXYZS[	 \	 .GI	+]	E21	]+,,+B0Ĝ	0G3W,@E0+G3_	SC0GU2	V0G̀	E20UaG133Z	*@b,03,1	c;1UWb;201,-	6+,I03+d_	c7G3W,F@31d_	=WGE1b	6@G1,3	c=C;201,-d	+b	c=C;201,-C*ed	
;Wb1Cf1,-_	;/1UEb+Cf1,-		[	 SX[ZS[	 ;Wb1C;1@,	85_	;Wb1C<+Ŵ2_		;Wb1Cf20E1_	;Wb1C;1@,	8,11U1F.*g_		;Wb1Cf1,-	=;_	;Wb1Cf1,-	;.<C<6H_	;Wb1Cf1,-	8,11U1F.*g_		;/1UEb+Cf1,-	8,11U1F.*g_		;Wb1Cf20E1	8,11U1F.*g	h	 hXYZS[	 ;Wb1C8,19	6i*	8,11U1F.*g_		;Wb1C8,19	gjj	=6	8,11U1F.*g_		;Wb1C8,19	6i*	85;	8,11U1F.*g_		;Wb1C8,19	gjj	=6	85;	8,11U1F.*g	Y	 Sk	ZS[	 ;Wb1C8,19	6i*_	;Wb1C8,19	6i*	85;_		;Wb1C8,19	gjj	=6		J	 .	 T+GU+V:W3E0:,1	 hXYZS[	 \	 SX[C0GU2CE20Ua	]0:1b:+@b-Y_	SX[C0GU2CE20Ua	]0:1b:+@b-Y		+b	:@bb01b	:+@b-		l311	;1UE0+G	h̀mn	+41b		JC0GU2	V@9	7G3W,]+@V	j6;h_	SX[C0GU2CE20Ua	]0:1b:+@b-	+b	:@bb01b	:+@b-	l311	;1UE0+G	h̀mn	+41b	;I3E1V	T+̀	S	0G3W,@E0+G3	
;Wb1Cf20E1	8,11U1F.*g	m	 SZS[	 ;Wb1C;1@,	85_	;Wb1C<+Ŵ2		o	 SSX[ZS[	 ;Wb1Cf20E1_	;Wb1C;1@,	8,11U1F.*g_		;Wb1Cf1,-_	;/1UEb+Cf1,-_	;Wb1Cf1,-	=;_	;Wb1Cf1,-	;.<C<6H_		;Wb1Cf1,-	8,11U1F.*g_		;/1UEb+Cf1,-	8,11U1F.*g_		;Wb1C8,19	6i*_	;Wb1C8,19	6i*	85;_	;Wb1C8,19	gjj	=6_		;Wb1C8,19	6i*	8,11U1F.*g_		;Wb1C8,19	gjj	=6	8,11U1F.*g_		;Wb1C8,19	6i*	85;	8,11U1F.*g_		;Wb1C8,19	gjj	=6	85;	8,11U1F.*g	p	 .	 T+GU+V:W3E0:,1	+b	*+V:W3E0:,1	C	V0G̀	SJXh[C0GU2CE20Ua	/,IB++-	+b	V0G̀	oXSmC0GU2CE20Ua	H;F̀	

hXYZS[	 SXYC0GU2	E20Ua	cD1G3D1Ua	6b0V1d		+b	SXYC0GU2	E20Ua	c;j*q5H*g	eI/3WV	80:1b	5++]	F+@b-d	 \	 ;Wb1Cf20E1	8,11U1F.*g	r	 SSX[ZS[	 ;Wb1Cf20E1_	;Wb1C;1@,	8,11U1F.*g	SK	 hZS[	 ;Wb1C<+Ŵ2_	;Wb1Cf1,-_	;/1UEb+Cf1,-_	;Wb1Cf1,-	8,11U1F.*g_		;/1UEb+Cf1,-	8,11U1F.*g		SS	 YZS[	 ;Wb1Cf1,-	=;_	;Wb1Cf1,-	;.<C<6H		S[	 qG,0V0E1-	 ;Wb1C;1@,	85_	;Wb1C8,19	6i*_		;Wb1C8,19	6i*	85;_	;Wb1C8,19	gjj	=6	Sh	 hZS[	 ;Wb1C8,19	6i*	8,11U1F.*g_		;Wb1C8,19	gjj	=6	8,11U1F.*g_		;Wb1C8,19	6i*	85;	8,11U1F.*g_		;Wb1C8,19	gjj	=6	85;	8,11U1F@Ua			 	
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	�����	 ���.�������	 ��������	/0	 1	 234567895:;	49<=	/>?@AB9<CDB8D9CE	F:GH33I	3J	49<=	K?/LB9<CDB8D9CE	MNO=	 /?0P/A	 OQJJ9;J	53QJI		R7;;	N;C893<	@=LS	3J	N:9F	7D;;8P	A	:QG;J7	R7;;	N;C893<	@=KS	 1<G	3T	8D;	T3::3H9<U	9<76:Q893<7V	/B9<CD	49<=	8D9CE<;77P	2QJ:97:;	WN;C6JND9;:I	X3:G973YV	YZ<76:OQ7;YV	[6<8;J	XQ<;:7	W[BND9;:IY	3J	W[BND9;:IB2\Y	
N6J;B];:IV	NF;C8J3B];:I	/>	 /?AP/A	 N6J;BN;Q:	̂_V	N6J;B̀36UDV	N6J;B]D98;V	N6J;BN;Q:	̂:;;C;O12aV	N6J;B];:I	[NV	N6J;B];:I	N1̀ B̀XMV	N6J;B];:I	:̂;;C;O12aV	NF;C8J3B];:I	:̂;;C;O12aV	N6J;B]D98;	̂:;;C;O12a		/L	 @?0P/A	 N6J;B̂:;b	Xc2	̂:;;C;O12aV		N6J;B̂:;b	add	[X	̂:;;C;O12aV		N6J;B̂:;b	Xc2	̂_N	̂:;;C;O12aV		N6J;B̂:;b	add	̂_N	̂:;;C;O12a	/K	 AP/A	 N6J;B̂:;b	Xc2V	N6J;B̂:;b	Xc2	̂_NV	N6J;B̂:;b	add	[X	/e	 2	 f3<C34567895:;	3J		234567895:;	49<=	/>?@AB9<CDB8D9CE	F:GH33I	3J	49<=	K?/LB9<CDB8D9CE	MNO=	 g<:9498;I	 h	 1<G	3T	8D;	T3::3H9<U	9<76:Q893<7V	49<=	/B	9<CD=	8D9CE<;77P	2QJ:97:;	WZ<76:OQ7;Y	3J	[6<8;J	XQ<;:7	W[BND9;:IY	 1<G	dXijV	Xc2	3J	̀XM	j;45JQ<;	7F;C9T9;I	9<	8D97	J;F3J8	/k	 1	 234567895:;	 /?AP/A	 h	 N9<U:;	:QG;J	3T	49<9464	@=lm	3J	I365:;	:QG;J	3T	49<9464	/=>m	2QJ:97:;	WN;C6JND9;:I	X3:G973Y	3J	[6<8;J	XQ<;:7		W[BND9;:IB2\Y	 1<G	dXijV	Xc2	3J	̀XM	j;45JQ<;	7F;C9T9;I	9<	8D97	J;F3J8	Al	 1	 234567895:;	 /?AP/A	 h	 N9<U:;	:QG;J	3T	49<9464	/=km	2QJ:97:;	WN;C6JND9;:I	X3:G973Y	3J	[6<8;J	XQ<;:7	W[BND9;:IB2\Y	 1<G	dXijV	Xc2	3J	̀XM	j;45JQ<;	7F;C9T9;I	9<	8D97	J;F3J8			A/	 1	 f3<C34567895:;	 /P/A	 h	 j9<=	/?AB	83	@B9<CDB8D9CE	2QJ:97:;	[X	_;C3n;JG	O3QJI	 N6J;B]D98;	_;9<T3JC;I	dXij	j;45JQ<;	AA	 1	 234567895:;	 //?AP/A	 /?AB9<CDB8D9CE	UGF764	53QJI	3J	/?0B9<CDB	8D9CE	Wi;<7i;CE	_33T53QJIY	3J	Wi;<7i;CE	XJ94;VY	 1<G	3T	8D;	T3::3H9<U	9<76:Q893<7V	/B9<CD	49<=	8D9CE<;77P	2QJ:97:;	WN;C6JND9;:I	X3:G973YVY	Z<76:OQ7;YV	[6<8;J	XQ<;:7	W[BND9;:IY	3J	W[BND9;:IB2\Y	 N6J;B]D98;	_;9<T3JC;I	dXij	j;45JQ<;	3̂J	��o		/	9<CD	p	A>=0	44=	/1::	T3Q4	F:Q789C	9<76:Q893<	4678	5;	gqBC:Q779T9;I	T3Q4;I	F:Q789C	T3J	J33T9<U	7G78;47V	Q<I	4678	5;	:9498;I	83	8D;	4Qb9464	8D9CE<;77	9<	QCC3JIQ<C;	H98D	N;C893<	>=0	3T	8D97	J;F3J8	3J	8D;	4Qb9464	8D9CE<;77	9<	QCC3JIQ<C;	H98D	8D97	8Q5:;V	HD9CD;n;J	97	:;77=	AN;;	N;C893<	@=/l	T3J	QID;79n;	QFF:9CQ893<	JQ8;=	@gq	2:Q779T9;I	dXN	4QG	5;	9<78Q::;I	5;:3H	49<=	/B9<CDB8D9CE	2QJ:97:;	3J	[6<8;J	XQ<;:7	F3:G973CGQ<6JQ8;	9<76:Q893<7	R4Qb	7:3F;	/P/AS	3J	5;:3H	49<=	/?AB9<CDB8D9CE	2QJ:97:;	N;C6JND9;:I	[i	3J	[6<8;J	XQ<;:7	[BND9;:I	[i	R4Qb	7:3F;	AP/AS	3<	<3<C34567895:;	I;CE7=	02QJ:97:;	N;C6JND9;:I	[i	3J	[6<8;J	XQ<;:7	[BND9;:I	[i	4QG	J;F:QC;	T95;J53QJI	Q<I	4QG	5;	67;I	Q7	Q	C3n;J53QJI	3n;J	Q<G	9<76:Q893<=	]D;<	8D;7;	8H3	53QJI7	QJ;	67;I	I9J;C8:G	5;:3H	8D;	N6J;B];:I	4;45JQ<;V	8D;	7:3F;	97	:9498;I	83	4Qb=	/?AP/A=	>]D;<	8D;7;	7G78;47	QJ;	67;I	T3J	J;J33T9<U	3J	J;C3n;J9<UV	9<78Q::Q893<	4678	5;	9<	QCC3JIQ<C;	H98D	N;C893<7	0=A=A	Q<I	>=K	3T	8D97	J;F3J8V	Q<I	AlA/	ZO2	N;C893<	/>/AV	Al/e	Q<I	Al/>	ZO2	N;C893<	/>//	rAl/A	Q<I	Allk	ZO2	N;C893<	/>/lsV	AlA/V	Al/e	Q<I	Al/>	Z_2	N;C893<	_kle	rAl/A	Q<I	Allk	Z_2	N;C893<	_klKsV	Q7	QFF:9CQ5:;=	



��������	 
��	��	��	��		

	

�����	������	��������������	�����������������������	��������	�������	��������	������	���	 ����	�����	 ��� 	 ��!�	���
�	 �������	�����	��	���
	�����	 ���"�������	 ��������#��!�	����	���
�	$	 %	 &'()'*+,-./+01	 $234$3	 5	 %(6	'7	.81	7'00'9/(:	/(-,0;./'(-<	$=/()8	*/(>	.8/)?(1--4	@;A0/-01	BC1),AC8/10D	E'06/-'F	'A	BG(-,0H;-1F<	I,(.1A	E;(10-	BI=C8/10DF	'A	BI=C8/10D=@JF	 C,A1=K',:8<	C,A1=L10D<	CM1).A'=L10D	3	 $$234$3	 C,A1=L10D	IC		N	 3$234$3	 C,A1=O01P	EQ@<	C,A1=O01P	RSS	IE	T	 %	 &'()'*+,-./+01	 $4$3	 5	 $23=/()8=.8/)?	7/+1A+';ADN<		$23=/()8=.8/)?	7/+1A+';ADT	'A	+;AA/1A	+';AD		U-11	C1)./'(	N>VW	'X1A	Y=/()8	*;P	G(-,07';*	SEC3<		$23=/()8=.8/)?	7/+1A+';AD	'A	+;AA/1A	+';AD		U-11	C1)./'(	N>VW	'X1A	C6-.1*	&'>	$	/(-,0;./'(-	 C,A1=K',:8<	C,A1=O01P	Y	 $$234$3	 C,A1=L10D<	CM1).A'=L10D<	C,A1=L10D	IC		V	 %	 &'()'*+,-./+01	 $234$3	 5	 G(-,07';*	CE<	Y=/()8	*;P	.8/)?(1--	 C,A1=L10D<	CM1).A'=L10D<		C,A1=L10D	IC<	C,A1=O01P<		C,A1=O01P	RSS	IE		Z	 %	 &'()'*+,-./+01	 $4$3	 5	 BG(-,07';*	CEF	'A	*/(>	[=/()8=.8/)?	G(-,07';*	SEC	)'X1A1D	9/.8	BG(-,07';*	CEF	 C,A1=L10D<	CM1).A'=L10D<		C,A1=L10D	IC<	C,A1=K',:8	\	 %	 &'()'*+,-./+01	'A	@'*+,-./+01	*/(>$Y2N3=/()8=.8/)?	M069''D	'A	*/(>	Z2$V=/()8=.8/)?	]CH>	 N4$3	 H;AA/1A	+';AD		U-11	C1)./'(	N>VW	 5	 C,A1=K',:8<	C,A1=L10D<	CM1).A'=L10D			̂ N$234$3	 C,A1=K',:8	O_	$̀	 a(0/*/.1D	 C,A1=L10D	IC<	C,A1=O01P<		C,A1=O01P	RSS	IE	$$	 %	 @'*+,-./+01		*/(>	$Y2N3=/()8=.8/)?	M069''D	'A	*/(>	Z2$V=/()8=.8/)?	]CH>	 $234$3	 H;AA/1A	+';AD		U-11	C1)./'(	N>VW	'A	C0/M	-811.4	3	0;61A-<	U-11	C1)./'(	N>ZW	 %(6	'7	.81	7'00'9/(:	/(-,0;./'(-<	$=/()8	*/(>.'		V=/()8	*;P>	.8/)?(1--4	@;A0/-01	BC1),AC8/10D	E'06/-'B	'A	BG(-,0H;-1F<	I,(.1A	E;(10-	BI=C8/10DF	'A	BI=C8/10D=@JF	 C,A1=K',:8<	C,A1=L10D<	CM1).A'=L10D	$3	 $$234$3	 C,A1=L10D	IC	$N	 N2T4$3	 C,A1=K',:8	O_	$T	 3$234$3	 C,A1=O01P	EQ@<	C,A1=O01P	RSS	IE	$Y	 %	 @'*+,-./+01	*/(>$Y2N3=/()8=.8/)?	M069''D	'A	*/(>	Z2$V=/()8=.8/)?	]CH	 $4$3	 C0/M	-811.<	3	0;61A-	U-11	C1)./'(	N>ZW	 5	 C,A1=K',:8		$V	 $$234$3	 C,A1=K',:8	O_<	C,A1	L10D<		CM1).A'=L10D<	C,A1=L10D	IC<		C,A1=O01P<	C,A1=O01P	RSS	IE		$Z	 H	 @'*+,-./+01	*/(>$Y2N3=/()8=.8/)?	M069''D	'A	*/(>	Z2$V=/()8=.8/)?	]CH>	 $$234$3	 C0/M	-811.<		$	0;61A		U-11	C1)./'(	N>ZW	 5	 C,A1=K',:8<	C,A1=K',:8	O_<		C,A1=L10D<	CM1).A'=L10D<	C,A1=L10D	IC<	C,A1=O01P<	C,A1=O01P	RSS	IE	$\	 @	 @'*+,-./+01	*/(	$Y2N3=/()8=.8/)?	M069''D	'A	*/(>	Z2$V=/()8=.8/)?	]CH>	 a(0/*/.1D	 5	 %(6	'7	.81	7'00'9/(:	/(-,0;./'(-<	$=/()8	*/(>	.8/)?(1--4	@;A0/-01	BC1),AC8/10D	E'06/-'F	'A	BG(-,0H;-1F<	I,(.1A	E;(10-	BI=C8/10DF	'A	I=C8/10D	@JF	 %(6	SEbc<	EQ@	'A	KE]	c1*+A;(1	-M1)/7/1D	/(	.8/-	A1M'A.	$̂	 %	 @'*+,-./+01	 $234$3	 5	 C/(:01	0;61A	'A	D',+01	0;61A	'7	*/(/*,*	$=/()8	@;A0/-01	BC1),AC8/10D	E'06/-'F	'A	I,(.1A	E;(10-	BI=C8/10D=@JF	 %(6	SEbc<	EQ@	'A	KE]	c1*+A;(1	-M1)/7/1D	/(	.8/-	A1M'A.	3̀	 %	 @'*+,-./+01	 $4$3	 5	 c/(/*,*	$23=/()8	@;A0/-01	BC1),AC8/10D	Ib<F	FC1),AC8/10D	Ib	E0,-<F	FC1),AC8/10D	Ib	&IF<	FC1),AC8/10D	Ib	E0,-	&IF<	FC1),AC8/10D	Ib	E0,-F<	'A	FC1),AC8/10D	Ib	_dF		 %(6	SEbc<	EQ@	'A	KE]	c1*+A;(1	-M1)/7/1D	/(	.8/-	A1M'A.	3$	 %	 &'()'*+,-./+01	 $4$3	 5	 %(6	'7	.81	7'00'9/(:	/(-,0;./'(-<	$=/()8	*/(>	.8/)?(1--4	@;A0/-01	BC1),AC8/10D	E'06/-'F	'A	BG(-,0H;-1F<	I,(.1A	E;(10-	BI=C8/10DF	'A	BI=C8/10D=@JF	 C,A1=L8/.1	_1/(7'A)1D	SEbc	c1*+A;(1	
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