
ADDENDUM 3

ASHLAND SCHOOL DISTRICT 
ASHLAND HIGH SCHOOL 

SCIENCE BUILDING ROOF PROJECT 
ADDENDUM 3 

ADDENDUM 3 — 1 
APRIL 26, 2024 

This addendum forms a part of the Contract Documents and modifies the original Documents dated April 
15, 2024, as noted below.  Acknowledge receipt of this addendum in the space provided on the Official Bid 
Form.  Failure to do so may subject the Bidder to disqualification. 

SUBSTITUTION REQUESTS 
NOT APPROVED 

1. Section: Thermoplastic Membrane Roofing 07 5400
Product: 50 mil Sure-Flex PVC
Paragraph: Part 2 Products, 2.01 Manufacturers, A.3

Proposed Substitution

Manufacturer: Mule-Hide Products .050 PVC membrane
Description: PVC Roofing System

END OF ADDENDUM 3 



Re:

Attn:

Mule-Hide Products is requesting approval for the use of  Mule-Hide  
adhered PVC roof system on behalf of    contracto , Spearhead 
Roofing, LLC of Klamath Falls, OR.

This proposed substitution meet  or exceed   ASTM standards  is identical in 
both physical properties and performance as Carlisle - one of the specified manufacturers. 
Mule-Hide Products also provide the system warranty.

PVC membrane
product  data  sheet, ICC-ES Report, a side by side comparison chart, and a  sample  
warranty  for your  review.  Please feel free to contact me if you would like additional 
information or product samples.

Thank you for your consideration. 

www.mulehide.com

Product Substitution Request
Ashland High School Science Building Roof Project 

Josh Whitaker

April 22, 2024

HMK Company
46 N Front Street, Suite 201 
Medford, OR 97501



 

     

 

 

April 22, 2024

Thermoplastic Membrane Roofing 07 54 00 

50 mil Sure-Flex PVC
Part 2 Products 2.01 Manufacturers A. 3.

Mule-Hide Products .050 PVC 
membrane
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Product Data Sheet 

MULE-HIDE PVC MEMBRANE 

PRODUCT DESCRIPTION 
Revision Date: May 2022 

Mule-Hide’s Sure-Flex PVC is an advanced-formula, heat-weldable PVC 
thermoplastic membrane that is designed for long-term weatherability and 
performance. The physical properties of the membrane are enhanced by a 
tenacious, weft-inserted polyester fabric that is encapsulated by thick PVC- 
based top and bottom plies. The smooth surface of the PVC membrane 
allows for a total-surface fusion and permanent weld, creating a consistent, 
watertight, monolithic roof assembly. PVC can be used in adhered and 
mechanically fastened systems. The gray-colored bottom ply provides a 
visual confirmation of a proper weld during the lap welding process. 

FEATURES AND BENEFITS 

• Wide choice of membrane sizes, thicknesses and colors
• Enhanced chemical resistance
• Energy efficiency
• Wide window of weldability
• Flexibility in low temperatures
• Impact and puncture resistance
• UV, ozone and oxidation resistance
• Easy installation
• Available in white, gray, and tan

INSTALLATION 

With minimal labor and few components required, PVC is quick and easy to install. PVC systems are installed 
using an Automatic Heat Welder, making sheet welding fast, clean and consistent. 

Fully Adhered Roofing System 

The fully adhered system starts with a suitable surface upon which the Low-VOC PVC Bonding Adhesive or 
HydroBond™ Water-Based PVC Bonding Adhesive is applied. 

Mechanically Fastened Roofing System 

The mechanically fastened system starts with approved insulation being fastened with a minimum of 5 fasteners 
per 4' x 8' board. The PVC membrane is then mechanically fastened to the deck using HDP Fasteners and 2.4” 
Plates™, or EHD Fasteners and 2.4” Plates. Adjoining sheets of PVC membrane are overlapped over the 
fasteners and plates and joined together with a minimum 1½"-wide hot-air weld. 

Review Mule-Hide specifications and details for complete installation information. 

PRECAUTIONS 
• Sunglasses that filter out ultraviolet light are strongly recommended, as the membrane’s white surface is

highly reflective to sunlight. Roofing technicians should dress appropriately and wear sunscreen.
• Smooth surfaces may cause slippery conditions due to frost and ice buildup. Exercise caution during cold

conditions to prevent falls.
• Care must be exercised when working close to a roof edge when surrounding area is snow-covered, as

the roof edge may not be clearly visible.
• Use proper stacking procedures to ensure sufficient stability of the materials.
• Exercise caution when walking on wet membrane. Membranes may be slippery when wet.
• Store PVC membrane in the original undisturbed plastic wrap in a cool, shaded area and cover with light-

colored, breathable, waterproof tarpaulins. PVC membrane that has been exposed to the weather or
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Product Data Sheet 

MULE-HIDE PVC MEMBRANE 
contaminated with dirt must be prepared with PVC Membrane Cleaner prior to hot-air welding. 

TYPICAL PHYSICAL PROPERTIES 

Physical Property* ASTM D4434 
Requirement 50-mil 60-mil 80-mil

Thickness over scrim, in. (mm) 
ASTM D4434 optical method, ave of 3 

0.016 min 
(0.40) 

0.022 typ 
(0.559) 

0.027 typ 
(0.686) 

0.037 typ 
(0.940) 

Weight, lbs/ft2 (kg/m2) No Requirement 0.33 (1.61) 0.40 (1.95) 0.55 (2.68) 
Breaking Strength (MD x CD), lbf/in (kN/m) 
ASTM D751 grab method 

275 min 
(48) 

320 x 300 
(56 x 53) 

330 X 300 
(58 x 55) 

360 x 330 
(63 x 58) 

Elongation break of reinforcement 
(MD x CD) % ASTM D751 grab method 25 min 30 x 30 30 x 30 30 x 30 

Tearing Strength (MD x CD), lbf (N) 
ASTM D751 proc. B, 8” x 8” 

90 min 
(400) 

100 x 120 
(445 x 534) 

100 x 130 
(445 x 578) 

100 x 132 
(445 x 587) 

Low Temperature Bend, no cracks @5x 
ASTM D2136 PASS Pass -40ºF 

(-40ºC)  
- Pass -40ºF
(-40ºC) 

Pass -40ºF 
(-40ºC) 

Linear Dimensional Change % 
ASTM D1204, 6 hours @ 176° F (80° C) ±0.5 max 0.4 typ 0.4 typ 0.4 typ 

Ozone Resistance, no cracks @ 7x 
ASTM D1149, 100 pphm, 168 hrs PASS PASS PASS PASS 

Water absorption resistance, mass % 
ASTM D570 166 hrs @ 158° F (70° C) ±3.0 max 2.0 typ 2.0 typ 2.0 typ 

Field seam strength, lbf/in. (kN/m) 
ASTM D1876 tested in peel No Requirement 25 (4.4) min 

60 (10.5) typ 
25 (4.4) min 
60 (10.5) typ 

25 (4.4) min 
60 (10.5) typ 

Water Vapor Permeance, Perms 
ASTM E96 proc. B No Requirement 0.10 max 

0.05 typ 
0.10 max 
0.05 typ 

0.10 max 
0.05 typ 

Puncture resistance 
 Federal lbf (kN) FTM 101C, method 2031 
 Dynamic, J (ft-lb) ASTM D5635 
 Static, lbf (N) ASTM D5602 

No Requirement 
20 (14.7) 
33 (145) 

280 
PASS 
PASS 

320 
PASS 
PASS 

380 
PASS 
PASS 

Xenon-Arc Resistance, no cracks or 
crazing @ 10x, ASTM G155, 0.35 W/m2 at 
340 nm, 63ºC B.P.T, 12,600 kJ/m2) total 
radiant exposure 10,000 hrs 

PASS PASS PASS PASS

Properties after heat aging 
ASTM D3045, 56 days @ 176ºF 
Breaking strength % retained 
Elongation rein., % retained 

90 min 
90 min 

90 min 
90 min 

90 min 
90 min 

90 min 
90 min 

*Typical properties and characteristics are based on samples tested and are not guaranteed for all samples of this product.  This data and
information is intended as a guide and does not reflect the specification range for any particular property of this product.

Radiative Properties for Cool Roof Rating Council (CRRC) and LEED® 

PHYSICAL PROPERTY TEST METHOD 
WHITE 

PVC 
COOL 
TAN 
PVC 

COOL 
GRAY 
PVC 

CRRC initial solar reflectance ASTM C1549 0.86 0.72 0.59 
CRRC solar reflectance after 3 years ASTM C1549 (uncleaned) 0.63 0.56 0.49 
CRRC initial thermal emittance ASTMC1371 0.89 0.87 0.89 
CRRC thermal emittance after 3 years ASTM C1371 (uncleaned) 0.87 0.87 0.89 
CRRC SRI (Solar Reflectance Index) ASTM E1980 108 88 70 
CRRC SRI (Solar Reflectance Index - 3 yrs) ASTM E1980 75 66 57 
CRRC Product ID Number 0670-0015 0670-0035 0670-0036 
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Product Data Sheet  

MULE-HIDE PVC MEMBRANE   
  

 
LEED® Information 
Pre-consumer Recycled Content 10% 
Post-consumer Recycled Content 0% 
Manufacturing Location Greenville, IL 
Solar Reflectance Index (SRI) White: 108, Tan 88, Gray 70 

 
 
SUPPLEMENTAL APPROVALS, STATEMENTS and CHARACTERISTICS  
 

• Mule-Hide PVC meets or exceeds the requirements of ASTM D4434 Standard Specification for Poly 
(Vinyl Chloride) Sheet Roofing. Mule-Hide PVC is classified as Type III and/or Type IV as defined by 
ASTM D4434. 

• Mule-Hide reinforced PVC was tested for dynamic puncture resistance per ASTM D5635-04 using the 
most recently modified impact head. 

• 50-mil thick membrane was watertight after an impact energy of 22.5 J (16.6 ft-lbf), which passes the 
ASTM D4434 requirement. 

• Mule-Hide reinforced PVC was tested for static puncture resistance per ASTM D5602-98 and exceeded 
33 lbf (145 N), which passes the ASTM D4434 requirement. 

 
PROTECTION & SAFETY  
 
Mule-Hide maintains Safety Data Sheets on all of its non-exempt products.  Safety Data Sheets contain health 
and safety information for your development of appropriate product handling procedures to protect your 
employees and customers.  Mule-Hide's Safety Data Sheets should be read and understood by all of your 
supervisory personnel and employees before using Mule-Hide products in your facilities. 
 
ADDITIONAL INFORMATION 
 
The information given on this PDS is subject to change without notice.  Always check the Mule-Hide website at 
www.mulehide.com for the latest information, changes and updates or contact Mule-Hide Products Company at 
800-786-1492. 
 
DISCLAIMER 
 
The statements provided concerning the material shown are intended as a guide for material usage and are believed to be true and accurate 
at the time of printing.  No statement made by anyone may supersede this information, except when done in writing by Mule-Hide Products 
Co., Inc.  Since the manner of use is beyond our control, Mule-Hide does not authorize anyone to make any warranty of merchantability or 
fitness for any particular purpose or any other warranty, guarantee or representation, expressed or implied, concerning this material.  This 
product may be eligible for a Mule-Hide warranty, please check the Mule-Hide website at www.mulehide.com or contact Mule-Hide directly at 
800-786-1492 for details.  Buyer and user accept the product under these conditions and assume the risk of any failure, any injury person or 
property (including that of the user), loss or liability resulting from the handling, storage or use of the product whether or not it is handled, 
stored or used in accordance with the directions or specifications.  Mule-Hide must be notified in writing of any claims and be given the 
opportunity to inspect the alleged failure before repairs are made. 
 

http://www.mulehide.com/
http://www.mulehide.com/


Manufacturer: MHP Carlisle Versico GAF Johns Manville Firestone Cooley Flex Sika Sarnafil Duro-Last
Membrane Trade Name: PVC Sure-Flex PVC VersiFlex PVC EverGuard® Smooth PVC JM PVC SD Plus PVC Membrane C2 Plus PVC MF/R 60 Elvaloy KEE G 410-60 EnergySmart DL60
Thickness: .060 inch .060 inch .060 inch .060 inch .060 inch .060 inch .060 inch .060 inch .060 inch .060 inch
Thickness over scrim: 0.027 inch typ 0.027 inch typ 0.027 inch typ 0.025 inch 0.023 0.030 0.023 0.030 0.027 0.028

(Test Method)
ASTM D-4434             

(Optical Method)
ASTM D-4434             

(Optical Method)
ASTM D-4434             

(Optical Method)
ASTM D7635 ASTM D7635 ASTM D7635 ASTM D7635 ASTM D7635 ASTM D7635 ASTM D7635

Breaking Strength (MD x CD), lbf/in (kN/m)
330 x 300                
(58 x 55)

330 x 300                
(58 x 55)

330 x 300                
(58 x 55)

>270 lbf 240 (1068) > 365 (1623) 240 (1068) 375 x 343 80 (356) 438 x 390

(Test Method)
ASTM D-751              

Grab Method
ASTM D-751              

Grab Method
ASTM D-751              

Grab Method
ASTM D-751 ASTM D-751

ASTM D-751      
Grab Method

ASTM D-751 ASTM D-751 ASTM D-751 ASTM D-751

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

30 x 30 30 x 30 30 x 30 25% 15% > 25% 15% 91 x 97 250 x 220 31 x 31

(Test Method)
ASTM D-751              

Grab Method
ASTM D-751              

Grab Method
ASTM D-751              

Grab Method
ASTM D-751 ASTM D-751

ASTM D-751      
Grab Method

ASTM D-751 ASTM D-751 ASTM D-751 ASTM D-751

Tearing Strength (MD x CD), lbf (N):
100 x 130                

(445 x 534)
100 x 130                

(445 x 534)
100 x 130                

(445 x 534)
Pass 45 (200) > 70 (311) 45 (200) 58 x 82 17.5 (78) 132 x 163

(Test Method) ASTM D-751 ASTM D-751 ASTM D-751 ASTM D-751 ASTM D-751 ASTM D-751 ASTM D-751 ASTM D-751 ASTM D-1004 ASTM D-751
Low Temperature Bend, no cracks @5x Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass

(Test Method) ASTM D-2136 ASTM D-2136 ASTM D-2136 ASTM D-2136 ASTM D-2136 ASTM D-2136 ASTM D-2136 ASTM D-2136 ASTM D-2136 ASTM D-2136
Linear Dimensional Change %: 0.4 typ 0.4 typ 0.4 typ 0.30% < 0.5% < 0.5% < 0.5% 0.25 -0.02 Pass

(Test Method) ASTM D-1204 ASTM D-1204 ASTM D-1204 ASTM D-1204 ASTM D-1204 ASTM D-1204 ASTM D-1204 ASTM D-1204 ASTM D-1204 ASTM D-1204
Ozone Resistance, no cracks @ 7x Pass Pass Pass Pass Pass

(Test Method) ASTM D-1149 ASTM D-1149 ASTM D-1149 ASTM D-1149 ASTM G-154
Water Absorbtion resistance, mass % 2.0 typ 2.0 typ 2.0 typ 3.0 < 3% 3.0 1.96 1.90 2.60

(Test Method) ASTM D-570 ASTM D-570 ASTM D-570 ASTM D-570 ASTM D-570 ASTM D-570 ASTM D-570 ASTM D-570 ASTM D-570
Field Seam Strength, lb/in 25 minimum, 60 typical 25 minimum, 60 typical 25 minimum, 60 typical 80 80 297 Pass 431

(Test Method) ASTM D-1876 ASTM D-1876 ASTM D-1876 ASTM D-751 ASTM D-751 ASTM D-751 ASTM D-751 ASTM D-751
Water Vapor Permeance: .10 max, .05 typical .10 max, .05 typical .10 max, .05 typical < 0.35

(Test Method) ASTM E-96 proc. B ASTM E-96 proc. B ASTM E-96 proc. B ASTM E-96 proc. B
Puncture Resistance:

Dynamic, J (Ft-lb) ASTM D5635 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass
Static, lbf (N) ASTM D 5602 Pass Pass Pass Pass Pass Pass Pass Pass Pass Pass

Properties After Heat Aging:
Breaking strength, % retained 90% minimum 90% minimum 90% minimum Pass > 90% > 90% > 90% > 90% 90 Pass
Elongation reinf., % retained 90% minimum 90% minimum 90% minimum Pass > 90% > 90% > 90% > 90% 90 Pass

(Test Method)
ASTM D3045              

56 days @ 176oF
ASTM D3045              

56 days @ 176oF
ASTM D3045              

56 days @ 176oF
ASTM D3045 ASTM D3045 ASTM D3045 ASTM D3045 ASTM D3045 ASTM D3045 ASTM D3045

Initial Solar Reflectance: 0.86 0.86 0.86 0.87 0.86 0.86 0.86 0.82 0.85 0.88
(Test Method) ASTM C1549 ASTM C1549 ASTM C1549 ASTM C1549 ASTM C1549 ASTM-E903 ASTM C1549 ASTM C1549 ASTM C1549 ASTM C1549

Solar Reflectance After 3 Years: 0.63 0.63 0.63 0.806 0.70 0.73 0.70 0.74 0.68

(Test Method)
ASTM C1549              
(uncleaned)

ASTM C1549              
(uncleaned)

ASTM C1549              
(uncleaned)

ASTM C1549 ASTM C1549 ASTM-E903 ASTM C1549 ASTM C1549 ASTM C1549

Initial Thermal Emittance: 0.89 0.89 0.89 0.88 0.86 0.87 0.86 0.91 0.86 0.87
(Test Method) ASTM C1371 ASTM C1371 ASTM C1371 ASTM E903 ASTM C1371 ASTM-E408 ASTM C1371 ASTM C1371 ASTM C1371 ASTM C1371

Thermal Emittance After 3 Years: 0.87 0.87 0.87 0.89 0.82 0.88 0.82 0.84 0.84

(Test Method)
ASTM C1371              
(uncleaned)

ASTM C1371              
(uncleaned)

ASTM C1371              
(uncleaned)

ASTM E903 ASTM C1371 ASTM-E408 ASTM C1371 ASTM C1371 ASTM C1371

SRI (Solar Reflectance Index): 108 108 108 110 108 108 108 109 107 111
(Test Method) ASTM E1980 ASTM E1980 ASTM E1980 ASTM E1980 ASTM E1980 ASTM E1980 ASTM E1980 ASTM E1980 ASTM E1980 ASTM E1980

SRI After 3 years: 75 75 75 84 90 84 90 82
(Test Method) ASTM E1980 ASTM E1980 ASTM E1980 ASTM E1980 ASTM E1980 ASTM E1980 ASTM E1980 ASTM E1980

Pre-consumer Recycled Content 10% 10% 10% NOT PUBLISHED 0% 0% 0% NOT PUBLISHED 9% NOT PUBLISHED
Post-consumer Recycled Content 0% 0% 0% NOT PUBLISHED 0-10% 5% 0-10% NOT PUBLISHED 1% NOT PUBLISHED

NOT PUBLISHED

NOT PUBLISHED NOT PUBLISHED NOT PUBLISHEDNOT PUBLISHED NOT PUBLISHEDNOT PUBLISHED

NOT PUBLISHED

NOT PUBLISHED

NOT PUBLISHED

NOT PUBLISHED

60 mil PVC Membrane - (White)

NOT PUBLISHEDNOT PUBLISHED

Pass NOT PUBLISHED

Pass

NOT PUBLISHED NOT PUBLISHED

*

*PVC is also available in Fleece-Back.  The fleece backing is 55 mils.
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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.,$$5	,22,.8	1-0�$,21/-	,-%	*!*+ ,-!0	2/	28!	 //3	%!.=:	*�02	+!	./  /01/-" !0102,-2:	,-%	*�02	+!	Z, $10$!	3,02!-! 0:	4$,2!0	/ 	3,02!-1-;	+, 0:	�-$!00	/28! 610!	-/2!%	1-	2810	 !4/ 27	M!3! 	2/	&,+$!	>	,-%	?	3/ 	04,.1-;	/3	3,02!-! 07	��s��	P
	S��_���	&810	10	,-	!4/f5"./,2!%	02!!$	0. !6	�0!%	1-	./*+1-,21/-	6128	Z, $10$!t0	3,02!-1-;	4$,2!0	/ 	+, 0	2/	*!.8,-1.,$$5	,22,.8	 //31-;	1-0�$,21/-	,-%	*!*+ ,-!0	2/	02!!$	/ 	6//%	0�+02 ,2!7	X,02!-! 	$!-;28	*�02	+!	0!$!.2!%	2/	4!-!2 ,2!	28 /�;8	28!	02!!$	%!.=	,	*1-1*�*	/3	Nb>	1-.8	BC\7C	**D:	,-%	1-2/	28!	6//%	%!.=	,	*1-1*�*	/3	C	1-.8	BG?7>	**D7	��s�H	c����S��_	c�����_d��	S��_���	&810	10	,-	!4/f5"./,2!%	02!!$	0. !6	�0!%	1-	./*+1-,21/-	6128	Z, $10$!t0	1-0�$,21/-	4$,2!0	2/	*!.8,-1.,$$5	,22,.8	 //31-;	1-0�$,21/-	2/	02!!$	/ 	6//%	0�+02 ,2!07	X,02!-! 	$!-;28	*�02	



��������	 
��	�	��	��		

	

��	��������	��	���������	�������	���	�����	����	�	 !�! � 	�"	#$%	!���	&'()'	  *+	��	!���	���	,���	����	�	 !�! � 	�"	'	!���	&-.)%	  *)	�/0/�	1
	
23456	7�8963:	;�!�	!�	��	���<=>������	�����	����,	����	!�	�� �!���!��	,!��	?���!���@�	"�����!��	������	��	����	��	 �����!����=	������	���"!��	!������!��	���	 � ������	��	����������	�����	 � ����)	A�������	������	 ���	��	��������	��	���������	�������	���	�����	 � ���	�	 !�! � 	�"	#$%	!���	&'()'	  )*	�/0/�	1B	����C	7�8963:	;�!�	!�	�	���D=>���=+	���<=>������	�����	����,	����	!�	�� �!���!��	,!��	?���!���@�	"�����!��	������	��	����	��	 �����!����=	������	���"!��	!������!��	���	 � ������	��	��������	���"	����)	A�������	������	 ���	��	��������	��	���������	!���	���	��������	����	�	 !�! � 	�"	'	!���	&-.)%	  *)	�/0/E	FB��C	7�8963:	;��	?G>'H	!�	��	���<=>������+	��  ��>��!D��+	�����������	"�������	����!"!����=	���!����	��	��	����	,!��	!������!��	���	��� 	"�����!��	������	��	������	 � �����	���	!������!��	��	����������	��������)	A�������	������	 ���	��	��������	��	���������	!���	���	��������	����	�	 !�! � 	�"	'	!���		&-.)%	  *)	�/0/�	I59�BJK	7�8963:	;��	L!��>G���	A�������	!�	����	!�	���M����!��	,!��	�	����!���=	���!����	#>!���	&NO)-	  *	L!��>G���	P����	Q����	"��	!������!��	������ ���	��	�=��� +	�� ���!�!���	,���	"!���	&;���� 		RSTU>'''-V*+	���	�!���,�!���	��������	�����)	A�������	������	 ���	��	��������	��	���������	!���	���	����	�	 !�! � 	�"	-	!�����	&.H)W	  *)		�/0/X	YZ[\J	7�8963]	;��	̂=�;��	A�������	!�	�	�����>"!����	�=���	�����	"�������	���!����	"��	�����!��	 �����!����=	��������	 � ������	���	!������!��	��	�=��� 	���	�� ���!�!���	,���	"!���	&;���� 		RSTU>'''-V*	�����)	A�������	������	 ���	��	��������	��	���������	!���	���	����	�	 !�! � 	�"	').	!�����		&#W)'	  *)		�/0/_	1
	
�4Z̀ 3	��̀ 	
4�9:	;�!�	!�	�	->!���>�!� ����	&.H	  *	���= ��	�����	���!����	��	��	����	,!��	aQ	���	aG	'%>'H	"��������	��	 �����!����=	������	���"!��	 � ������	��	���	���"	����)	�/0/0	�23�\59	7�8963	�6b	�\	7�89656�	c�3:	;�!�	!�	�	���D=>���=+	���<=>������	�����	����,	���	���	����	��	������	��!�"�����	SQGP	 � ������	��	�����	��	,���	����)	;��	���	!�	'>!���>,!��>�=>H)H%H>!���>��!��>�=>'H>"���>����	&-.)%	  	�=	')'	  	�=	#)'	 *	���D��� �>������	�����	,!��	���>�������	�����	O	!�����	&'.H	  *	��	������)	�/0/�C	1
�d	7�8963:	;�!�	!�	��	���<=>������	������	�����	����,	����	!�	�� �!���!��	,!��	���	Q!�����	A�����!��	Q����	��	 �����!����=	������	;Qe	 � ������	��	�����	��	,���	���������)	A�������	������	 ���	��	��������	��	���������	�������	���	�����	����	�	 !�! � 	�"	#$%	!���	&'()'	  *+	���	!���	���	,���	����	�	 !�! � 	�"	'	!���	&-.)%	  *)	�/0/��	
53�6f�	7�89656�	
4�9:	;�!�	!�	�	-#$W>!���>�!� ����	���D��� �>������	�����	�����	���!����	��	��	����	,!��	aQ>g	"��������	��	 �����!����=	������	Qh?	���	;Qe	 � ������	��	���	���"	����)	�/0/�i	1
�d\�j	7�8963:	;�!�	!�	��	���<=>������	������	�����	����,	����	!�	�� �!���!��	,!��	���	Q!�����	g;Uk	A�����!��	Q����	��	 �����!����=	������	Qh?	���	;Qe	 � ������	��	�����	��	,���	���������)	A�������	������	 ���	��	��������	��	���������	�������	���	�����	����	�	 !�! � 	�"	#$%	!���	&'()'	  *	���	!���	���	,���	����	�	 !�! � 	�"	'	!���	&-.)%	  *)	�/0/��	
53�6f�	d\�j	7�89656�	
4�9:	;�!�	!�	�	-#$W>!���>�!� ����	���D��� �>������	�����	�����	���!����	��	��	����	,!��	aQ>g;Uk	"��������	��	 �����!����=	������	Qh?	���	;Qe	 � ������	��	���	���"	����)	�/0/��		
lF	mn�4	c�3ob	
4�9:	;�!�	!�	�	''$->!���>�=>-#$%>!���	&#.	  	�=	O()W.	  *	eD��	p�����	Q����	���!����	��	��	����	,!��	aQ>g	A��������	��	 �����!����=	������	Qh?	 � ������	��	���	���"	����)		�/0/�E	mqY	����56�	
3�b2J98	�f56�c�6b	
4�9:	;��	U�!��p���	Q����	!�	�	#>!���>�!� ����	&NO)-	  *+	H)H-W>!���>��!��	&H)N	  *	���D��� �>������	�����	�����+	������	,!��	�	�����!����=	�����!D�	���	����	,!��	���	aQ>g	"�������	��	 �����!����=	������	Qh?	���	;Qe	 � ������	��	���	���"	����)	;��	�����!D�	�����	���	�����	��	���	������!��	�"	���	 � �����)	�/�C	F�34584	�Z6\J	jbf85n8:	T��	;�����	-	���	.	"��	�������	���"!��	�=��� �)		�/�C/�	0C�_��Cj	c�6b56�	jbf85n:	(H>W>#Hk	p���!��	k����!D�	!�	�	�!��>��������+	���D���>�����	�������	�����!D�	����	��	������	SQGP	 � ������	��	���	!������!��	��	���������)	r�	���	�	��D�����	����	�"	�����<! ����=	OH	�s����	"���	���	������	&').	 -$L*	,���	����!��	��	���	"!�!����	���"���	����)	;��	�����!D�	!�	�����!��	!�	.>������	&'W)(	L*	�����!����	���	���	�	����"	�!"�	�"	���	=���)	�/�C/i	jt2�	c�8	�iC	c�6b56�	jbf85n:	ks��	p���	'-H	p���!��	k����!D�	!�	�	�!��>��������+	,����>�����	�������	�����!D�	����	��	������	SQGP	���	;Qe	 � ������	��	���	!������!��	��	���������)	r�	���	�	��D�����	����	�"	�����<! ����=	'-H	�s����	"���	���	������	&#	 -$L*	,���	����!��	��	���	"!�!����	���"���	����)	;��	�����!D�	!�	�����!��	!�	.>������	&'W)(	L*	�����!����	���	���	�	����"	�!"�	�"	���	=���)		�/�C/�	I�u�lmF	
lF	c�6b56�	jbf85n8:	L�,	he?	Qh?	p���!��	k����!D��	!�	�!��>��������+	���D���>�����	�������	�����!D��	����	��	������	Qh?	 � ������	��	��	!������!��	��	���������)	;��=	��D�	�	��D�����	����	�"	�����<! ����=	OH	�s����	"���	���	������	&').	 -$L*	,���	����!��	��	���	"!�!����	���"���	����)	;��	�����!D�	!�	�����!��	!�	.>������	&'W)(	L*	�����!����	,!��	�	����"	�!"�	�"	���	=���)	



��������	 
��	�	��	��		

	

������	�������	�
�	�������	����� !	"#$%&'%()	*+,	-./)0/1	2)3%405%	04	6	3013&47$%/1738	4.(5%/7&964%)	:./76:7	6)3%405%	#4%)	7.	6)3%$%	*+,	;%;9$6/%4	7.	6/	0/4#(670./	.$	4#947$67%<	=7	364	6	:.5%$61%	$67%	.>	6??$.@0;67%(A	BC	4D#6$%	>%%7	?%$	16((./	EF<G	;HIJK	L3%/	6??(0%)	7.	73%	>0/043%)	4#$>6:%	6$%6<	*3%	6)3%405%	04	4#??(0%)	0/	G&16((./	EFM<N	JK	:./760/%$4	L073	6	43%(>	(0>%	.>	./%	A%6$<	������	O�P	Q�R	�������	����� !	J.L	S,T	-./)0/1	2)3%405%	04	6	3013&47$%/1738	4.(5%/7&964%)	:./76:7	6)3%405%	#4%)	7.	6)3%$%	U+VW	6/)	*+,	;%;9$6/%4	7.	6/	0/4#(670./	.$	4#947$67%<	=7	364	6	:.5%$61%	$67%	.>	6??$.@0;67%(A	BC	4D#6$%	>%%7	?%$	16((./	EF<G	;HI	JK	L3%/	6??(0%)	7.	73%	>0/043%)	4#$>6:%	6$%6<	*3%	6)3%405%	04	4#??(0%)	0/	G&16((./	EFM<N	JK	:./760/%$4	L073	6	43%(>	(0>%	.>	./%	A%6$<	������	XY�������	��Z������	�������	����� !	[A)$.-./)	'67%$&-64%)	-./)0/1	2)3%405%	04	6	L67%$&964%)8	L%7	(6A&0/8	./%&40)%)	6)3%405%	7.	9%	#4%)	7.	6)3%$%	"#$%&\(%@	+ST8	"#$%&\(%@	+ST	\]"	6/)	\(%%:%-2T̂ 	;%;9$6/%4	7.	6/	0/4#(670./	.$	4#947$67%<	=7	364	6	:.5%$61%	$67%	.>	FCC	4D#6$%	>%%7	?%$	16((./	EH<G	;HIJK<	*3%	6)3%405%	04	4#??(0%)	0/	G&16((./	ENFM<N	JK	:./760/%$4	L073	6	43%(>	(0>%	.>	./%	A%6$<		�����_	O�P	Q�R	�������	����� 	���̀a	J.L	S,T	-./)0/1	2)3%405%	FFBM	04	3013&47$%/1738	4.(5%/7&964%)	:./76:7	6)3%405%	#4%)	7.	6)3%$%	U+VW	6/)	*+,	;%;9$6/%4	7.	6/	0/4#(670./	.$	4#947$67%<	=7	364	6	:.5%$61%	$67%	.>	6??$.@0;67%(A	BC	4D#6$%	>%%7	?%$	16((./	EF<GM	;HIJK	L3%/	6??(0%)	7.	73%	>0/043%)	4#$>6:%	6$%6<	*3%	6)3%405%	04	4#??(0%)	0/	G&16((./	EFM<N	JK	:./760/%$4	L073	6	43%(>	(0>%	.>	./%	A%6$<		�����̀	R���	�bb���	����� !	T.()	2??(0%)	2)3%405%	04	6	4.(5%/7&>$%%8	64?36(7&;.)0>0%)	?.(A%73%$	6)3%405%<	*304	6)3%405%	:6/	9%	#4%)	L073	6((	"#$%&"%6(	.$	"#$%&'%()	2\c	;%;9$6/%4	64	6	./%&40)%)8	L%7	(6A&0/	6)3%405%<	=7	364	6	:.5%$61%	$67%	.>	Bd	4D#6$%	>%%7	?%$	16((./	EF<B	;HIJK<	*3%	6)3%405%	04	4#??(0%)	0/	G&16((./	EFM<N	JK	:./760/%$4	L073	6	43%(>	(0>%	.>	./%	A%6$<		�����e	f�g�h�	f���	����� �!	\(%@09(%	\2"*	2)3%405%4	6$%	7L.&:.;?./%/7	?.(A#$%736/%	6)3%405%4	#4%)	7.	6)3%$%	\(%%:%-2T̂ 	;%;9$6/%4	6/)	0/4#(670./4	7.	56$0.#4	4#947$67%4<	*3%	6)3%405%4	365%	6	:.5%$61%	$67%	.>	6??$.@0;67%(A	FCC	4D#6$%	>%%7	?%$	16((./	EH<G	;HIJK<	*3%	6)3%405%4	6$%	4#??(0%)	0/	G&16((./	EFM<N	JK	i#148	FG&16((./	EGB<d	JK	6/)	GC&16((./	EFMN	JK	)$#;48	9.@	4%748	:6$7$0)1%	7#9%48	)#6(	76/j48	6/)I.$	:A(0/)%$48	6/)	365%	6	43%(>	(0>%	.>	./%	A%6$<	�������	��Y����	���	����� a	,Wk	]..>0/1	+$.)#:74	,(A-./)	GCC	"?.7	"3.7	6/)	,(A-./)	GCC	-2	6$%	7L.&:.;?./%/7	?.(A#$%736/%	6)3%405%4	#4%)	7.	6)3%$%	0/4#(670./4	7.	56$0.#4	4#947$67%4<	*3%	6)3%405%4	365%	6	:.5%$61%	$67%	.>	6??$.@0;67%(A	FCC	4D#6$%	>%%7	?%$	16((./	EH<G	;HIJK<	*3%	6)3%405%4	6$%	4#??(0%)	0/	:6$7$0)1%	7#9%4	6/)	9.@	4%748	6/)	365%	6	43%(>	(0>%	.>	./%	A%6$<		�������	�
lm	n�o�	O�P�Q�R	�������	����� !	U+VW	c&Hp	J.L&S,T	-./)0/1	2)3%405%	04	6	3013	47$%/1738	4.(5%/7&964%)	:./76:7	6)3%405%	#4%)	7.	6)3%$%	U+VW	;%;9$6/%4	7.	6/	0/4#(670./	.$	4#947$67%<	=7	364	6	:.5%$61%	$67%	.>	6??$.@0;67%(A	BC	4D#6$%	>%%7	?%$	16((./	EF<G	;HIJK	L3%/	6??(0%)	7.	73%	>0/043%)	4#$>6:%	6$%6<	*3%	6)3%405%	04	4#??(0%)	0/	G&16((./	EFM<N	JK	:./760/%$4	L073	6	43%(>	(0>%	.>	./%	A%6$<		������o	R�Q�q�r
	rrr	O�P�Q�R	����� s
��t�!	T2S&k]=+	===	J.L&S,T	2)3%405%I+$0;%$	04	6	:./76:7	6)3%405%	#4%)	7.	6)3%$%	U+VW	6/)	*+,	;%;9$6/%4	7.	56$0.#4	4#947$67%4<	=7	364	6	:.5%$61%	$67%	.>	FCCC	>7H	?%$	:A(0/)%$	L3%/	6??(0%)	7.	73%	>0/043%)	4#$>6:%	6$%6<	*3%	6)3%405%	04	4#??(0%)	0/	u.<	vC	:A(0/)%$4	L073	6	43%(>	(0>%	.>	./%	A%6$	E#/.?%/%)K<		����	rtb�wZ	����Z��w!	*3%	U+VW8	+ST8	6/)	*+,	$..>0/1	;%;9$6/%4	)%4:$09%)	0/	7304	$%?.$7	;%%7	$%D#0$%;%/74	>.$	0;?6:7	$%40476/:%	0/	HCHF	=-T	"%:70./	FGCv<M	xHCFM8	HCFG8	HCFH	6/)	HCCN	=-T	"%:70./	FGCv<dy8	964%)	./	7%470/1	0/	6::.$)6/:%	L073	"%:70./	v<B	.>	\W	vvdC<	���		rz���OO��r�z	���	q����!	=/476((670./	.>	73%	U+VW8	+ST8	6/)	*+,	$..>0/1	;%;9$6/%4	)%4:$09%)	0/	7304	$%?.$7	;#47	:.;?(A	L073	73%	6??(0:69(%	:.)%8	73%	;6/#>6:7#$%${4	?#9(043%)	0/476((670./	0/47$#:70./4	6/)	7304	$%?.$7<	*3%	;6/#>6:7#$%${4	?#9(043%)	0/476((670./	0/47$#:70./4	;#47	9%	6560(69(%	67	6((	70;%4	./	73%	i.9407%	)#$0/1	0/476((670./<	*3%	4#947$67%	7.	L30:3	73%	;%;9$6/%	04	7.	9%	6??(0%)	;#47	9%	:(%6/8	)$A8	6/)	>$%%	.>	>$.478	(..4%	>647%/%$48	6/)	.73%$	?$.7$#40./4	.$	:./76;0/67%4	7367	L0((	0/7%$>%$%	L073	73%	6)3%40./	.$	6776:3;%/7	.>	73%	;%;9$6/%	.$	7367	L0((	?#/:7#$%	73%	;%;9$6/%<	2((	;67%$06(4	;#47	9%	?$.7%:7%)	6160/47	:./76:7	L073	0/:.;?6709(%	;67%$06(4<	'3%$%	1A?4#;	9.6$)	04	#4%)	64	96$$0%$	9.6$)	0/	73%	$..>0/1	644%;9(A8	L%673%$	?$.7%:70./	;#47	9%	?$.50)%)	7.	?$%5%/7	)6;61%	7.	73%	1A?4#;	9.6$)	?$0.$	7.	6??(0:670./	.>	73%	$..>0/1	;%;9$6/%<	*3%	4(.?%	.>	73%	$..>	./	L30:3	73%	40/1(%&?(A	;%;9$6/%4	6$%	0/476((%)	;#47	/.7	9%	;.$%	736/	73%	;6@0;#;	4(.?%	0/)0:67%)	>.$	73%	?6$70:#(6$	644%;9(A	64	(047%)	0/	*69(%4	H	6/)	p<	+%/%7$670./4	6/)	7%$;0/670./4	.>	73%	$..>	:.5%$0/1	;#47	9%	>(643%)	6/)	;6)%	L%673%$	70137	0/	6::.$)6/:%	L073	73%	$%D#0$%;%/74	.>	73%	;%;9$6/%	;6/#>6:7#$%$	6/)	73%	6??(0:69(%	:.)%<	



��������	 
��	�	��	��		

	

���	���	���������������	�����	��	�������������	� !	"# !$!#	"%#	&!' "%('"))*	+",-!%!#	./012	/342	"%#	�/5	,(%6)!78)*	&!&9$"%!	$::+(%6	,*,-!&,2	; !%	(%,-"))!#	(%	"'':$#"%'!	;(- 	- (,	$!8:$-2	"$!	4)",,	<2	=	:$	4	$::+	':>!$(%6	,*,-!&,	(%	"'':$#"%'!	;(- 	<?�1	.@AB	:$	CD	EFA2	",	%:-!#	(%	�"9)!,	G	"%#	HI	�����	���������	� !	!J(,-(%6	#!'K	&L,-	9!	(%,8!'-!#	-:	>!$(+*	- "-	- !	,-$L'-L$!	-:	9!	$!$::+!#	(,	,-$L'-L$"))*	,:L%#	"%#	"#!ML"-!	-:	,L88:$-	"%#	,!'L$!	- !	$::+(%6	&!&9$"%!I	/$(:$	-:	(%,-"))"-(:%	:+	%!;	$::+	':>!$(%6,2	(%,8!'-(:%	9*	"%#	;$(--!%	"88$:>")	+$:&	- !	':#!	:++('(")	 ">(%6	NL$(,#('-(:%	&L,-	9!	$!ML($!#I	4)",,	<2	=	:$	4	$::+	':>!$(%6	,*,-!&,	&"*	9!	(%,-"))!#	:>!$	!J(,-(%6	')",,(+(!#	$::+	':>!$(%6	,*,-!&,	L%#!$	- !	+:)):;(%6	':%#(-(:%,	;(- :L-	"##(-(:%")	$::+	')",,(+('"-(:%	-!,-,2	8$:>(#!#	- !	$!,L)-(%6	')",,(+('"-(:%	(,	- !	):;!$	:+	- !	%!;	:$	!J(,-(%6	$::+(%6	')",,(+('"-(:%O	P	Q!;	L%(%,L)"-!#	,*,-!&,	(%,-"))!#	:%)*	:>!$	!J(,-(%6	L%(%,L)"-!#	",,!&9)(!,I	P	Q!;	(%,L)"-!#	,*,-!&,	(%,-"))!#	:>!$	!J(,-(%6	L%(%,L)"-!#	,*,-!&,	:%)*I	���	R��S	���������	�����	��	�������������	� !	")):;"9)!	;(%#	L8)(+-	8$!,,L$!,	+:$	- !	./012	/342	"%#	�/5	$::+(%6	&!&9$"%!,	",	8"$-,	:+	$::+	",,!&9)(!,	"$!	%:-!#	(%	�"9)!,	T	"%#	UI	1!-")	!#6!	,!'L$!&!%-	,*,-!&,	&L,-	9!	)(,-!#	(%	"'':$#"%'!	;(- 	- !	GA@E	!#(-(:%	:+	<Q?VW?/XVWY1TTHU	.?7@	"%#	#!,(6%!#	"%#	(%,-"))!#	+:$	;(%#	):"#,	(%	"'':$#"%'!	;(- 	GAG@	V=4	?!'-(:%	@UATIZ	[GA@B2	GA@U2	GA@G	"%#	GAAF	V=4	?!'-(:%	@UATIU\	"%#	V=4	4 "8-!$	@ZI		�����	���������	1!' "%('"))*	"%' :$!#	,*,-!&,	&"*	9!	"''!8-!#	9",!#	:%	- !	"#!ML"'*	:+	"%' :$,	8!%!-$"-(%6	- $:L6 	!J(,-(%6	$::+	':>!$(%6,	(%-:	,-$L'-L$")	,L9,-$"-!,I	?(%'!	- !	':&8:,(-(:%	"%#W:$	':%#(-(:%	:+	"%*	8"$-('L)"$	!J(,-(%6	L%#!$)*(%6	&"-!$(")	&"*	>"$*	;(#!)*2	$!$::+(%6	;(- 	"# !$!#	,*,-!&,	(,	:L-,(#!	- !	,':8!	:+	- (,	$!8:$-I		]�̂	�_�̀ aba_��	_�	c���	� !	,(%6)!78)*	./012	/342	"%#	�/5	$::+(%6	&!&9$"%!,	#!,'$(9!#	(%	- (,	$!8:$-	':&8)*	;(- 2	:$	"$!	,L(-"9)!	")-!$%"-(>!,	-:	; "-	(,	,8!'(+(!#	(%2	- :,!	':#!,	)(,-!#	(%	?!'-(:%	@IA	:+	- (,	$!8:$-2	,L9N!'-	-:	- !	+:)):;(%6	':%#(-(:%,O	]��	V%,-"))"-(:%	&L,-	':&8)*	;(- 	- !	"88)('"9)!	':#!2	- !	&"%L+"'-L$!$d,	8L9)(, !#	(%,-"))"-(:%	(%,-$L'-(:%,	"%#	- (,	$!8:$-I	� !	(%,-$L'-(:%,	;(- (%	- (,	$!8:$-	&L,-	6:>!$%	(+	- !$!	"$!	"%*	':%+)('-,	9!-;!!%	- !	&"%L+"'-L$!$d,	(%,-"))"-(:%	(%,-$L'-(:%,	"%#	- (,	$!8:$-I	]��	� !	"# !$!#	"%#	&!' "%('"))*	+",-!%!#	,(%6)!78)*	&!&9$"%!	$::+(%6	,*,-!&,	&L,-	9!	(%,-"))!#	9*	8$:+!,,(:%")	$::+(%6	':%-$"'-:$,	; :	"$!	-$"(%!#	"%#	"88$:>!#	9*	- !	&"%L+"'-L$!$I	]��	Y:"&	8)",-('	(%,L)"-(:%	&L,-	9!	,!8"$"-!#	+$:&	- !	(%-!$(:$	:+	- !	9L()#(%6	9*	"%	"88$:>!#	- !$&")	9"$$(!$	(%	"'':$#"%'!	;(- 	V=4	?!'-(:%	GZAHITI@IU	:$	VX4	?!'-(:%	XH@ZIT2	",	"88)('"9)!I	]��	Y:"&	8)",-('	(%,L)"-(:%2	; !$!	L,!#2	&L,-	9!"$	- !	)"9!)	:+	"%	"88$:>!#	"6!%'*	(%#('"-(%6	- "-	- !	+:"&	8)",-('	 ",	"	+)"&!7,8$!"#	(%#!J	:+	%:-	&:$!	- "%	EU	; !%	-!,-!#	"-	- !	&"J(&L&	- ('K%!,,	(%-!%#!#	+:$	L,!	(%	"'':$#"%'!	;(- 	<?�1	.BT	:$	CD	EGH2	,L9N!'-	-:	- !	"88$:>")	:+	- !	':#!	:++('(")I	]�]	0!,(6%	;(%#	L8)(+-	8$!,,L$!	:%	"%*	$::+	"$!"2	(%')L#(%6	!#6!	"%#	':$%!$	e:%!,2	&L,-	%:-	!J'!!#	- !	")):;"9)!	;(%#	L8)(+-	8$!,,L$!	+:$	- !	,*,-!&	(%,-"))!#	(%	- "-	8"$-('L)"$	"$!"I	X!+!$	-:	")):;"9)!	;(%#	L8)(+-	8$!,,L$!,	+:$	,*,-!&,	",	)(,-!#	(%	�"9)!,	T	"%#	UI	]��	� !	")):;"9)!	;(%#	L8)(+-	8$!,,L$!,	)(,-!#	(%	�"9)!,	T	"%#	U	"$!	+:$	- !	$::+	':>!$(%6	,*,-!&	:%)*I	� !	#!'K	"%#	+$"&(%6	-:	; (' 	- !	,*,-!&	(,	"--"' !#	&L,-	9!	#!,(6%!#	+:$	- !	"88)('"9)!	':&8:%!%-,	"%#	')"##(%6	;(%#	):"#,	(%	"'':$#"%'!	;(- 	- !	"88)('"9)!	':#!I	]�f	g !%	"88)('"-(:%	(,	:>!$	!J(,-(%6	$::+,2	#:'L&!%-"-(:%	:+	- !	;(%#7L8)(+-	$!,(,-"%'!	:+	- !	':&8:,(-!	$::+	':%,-$L'-(:%	&L,-	9!	,L9&(--!#	-:	- !	':#!	:++('(")	+:$	"88$:>")	"-	- !	-(&!	:+	8!$&(-	"88)('"-(:%I		]�h	Y:$	9L()#(%6,	L%#!$	- !	V=42	"9:>!	#!'K	- !$&")	(%,L)"-(:%	9:"$#	&L,-	':&8)*	;(- 	- !	"88)('"9)!	,-"%#"$#,	)(,-!#	(%	V=4	�"9)!	@UABIG	:$	VX4	�"9)!	XFAZIG2	",	"88)('"9)!I		]�i	� !	$::+(%6	&!&9$"%!,	"$!	&"%L+"'-L$!#	"-	4"$)(,)!2	/!%%,*)>"%("j	k$!!%>())!2	V))(%:(,j	�::!)!2	C-" j	"%#	?!%"-:9("2	1(,,(,,(88(2	L%#!$	"	ML")(-*	':%-$:)	8$:6$"&	;(- 	(%,8!'-(:%,	9*	V447.?I	��̂	�là����	�cmnabb�̀ 	0"-"	(%	"'':$#"%'!	;(- 	V447.?	<''!8-"%'!	4$(-!$("	+:$	1!&9$"%!	X::+7':>!$(%6	?*,-!&,	o<4EUp2	#"-!#		qL)*	GA@A	o!#(-:$("))*	$!>(,!#	<8$()	GAG@pI	f�̂	à��ba�a�rba_�	f��	� !	V447.?	&"$K	:+	':%+:$&(-*2	!)!'-$:%('	)"9!)(%62	:$	- !	!>")L"-(:%	$!8:$-	%L&9!$	oV447.?	.?X7@TZHp	"):%6	;(- 	- !	%"&!2	$!6(,-!$!#	-$"#!&"$K2	:$	$!6(,-!$!#	):6:	:+	- !	$!8:$-	 :)#!$	:$	)(,-!!	&L,-	9!	(%')L#!#	
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������	����	"#$%&"%'(	)*+,	 ,#(%&-./%	"0'1/'$/	2('34	)*+,	 5%$6.7'$/	891&$%.1:9$3%/	)*+,		 ;%'0<%$291/	)*+,	891&=%.1:9$3%/	,%>?$'1%	 =9@'(	)/A%	891&=%.1:9$3%/	)*+,	"#$%&"%'(	B=	)*+,	 ,#(%&-./%	B=	)*+,	 5%$6.7'$/	B=	891&=%.1:9$3%/	)*+,	 ;%'0<%$291/		)*+,	B=	891&=%.1:9$3%/	,%>?$'1%	 =9@'(	)/A%	891&=%.1:9$3%/	B=	)*+,	"#$%&"%'(	B(%%3%2CDE	)*+,	 &	 5%$6.B(%%3%	)*+,		 ;%'0<%$291/	B(%%3%	)*+,	,%>?$'1%	 =9@'(	)/A%	)*+,	B(%%3%2CDE	"#$%&"%'(	CBF	)*+,	 &	 5%$6.B(%%3%	CD	)*+,		 ;%'0<%$291/		)*+,	CD	B(%%3%	,%>?$'1%	 &	"#$%&G9#A<	)*+,	 ,#(%&-./%	"0'1/'$/	=%.1:9$3%/	)*+,	 5%$6.7'$/	=%.1:9$3%/	)*+,	 ;%'0<%$291/	)*+,	=%.1:9$3%/	,%>?$'1%	 =9@'(	)/A%	=%.1:9$3%/	)*+,	"#$%&;<.0%	)*+,	 ,#(%&-./%	;<.0%&91&2('34	)*+,	 5%$6.7'$/	H;<.0%	"0'1/'$/	 ;%'0<%$291/		)*+,	;<.0%	,%>?$'1%	 =%&B(%I	;<.0%	)*+,	"#$%&;<.0%	=%.1:9$3%/	)*+,	 ,#(%&-./%	;<.0%	91	2('34	=%.1:9$3%/	)*+,	 5%$6.7'$/	;<.0%	=%.1:9$3%/	)*+,	 ;%'0<%$291/	)*+,	;<.0%	=%.1:9$3%/	,%>?$'1%	 &	"#$%&;<.0%	B(%%3%2CDE	 &	 &	 &	 =%&B(%I	;<.0%	)*+,	B(%%3%2CDE	"#$%&;%(/	G*J	 ,#(%&-./%	G*J&3	 5%$6.;%(/	=%.1:9$3%/	G*J	,%>?$'1%	 ;%'0<%$291/	G*J	,%>?$'1%	 =%&B(%I	G*J	"#$%&;%(/	-"	G*J	 ,#(%&-./%	G*J&3	KB=L	 5%$6.;%(/	-"	 ;%'0<%$291/	G*J	-.A<	"(9M%	,%>?$'1%	 =%&B(%I	G*J	-"	"#$%&;%(/	"CG&G*J	 ,#(%&-./%	"C&G*J	 5%$6.;%(/	NC	G*J	,%>?$'1%	 ;%'0<%$291/		G*J	*C"	,%>?$'1%	 =%&B(%I	G*J	"CG	"#$%&;%(/	G*J	B(%%3%2CDE	 ,#(%&-./%	G*J&3	B(%%3%	2'34	 5%$6.B(%%3%	G*J	 ;%'0<%$291/	B(%%3%G*J	,%>?$'1%	 =%&B(%I	G*J	B(%%3%2CDE	"#$%&;%(/	G*J	CBF	 ,#(%&-./%	G*J&3	B(%%3%	2'34	*(#6	 5%$6.B(%%3%	CD	G*J		 ;%'0<%$291/	G*J	CD	B(%%3%	,%>?$'1%	 &	"M%30$9&;%(/	G*J	 &	 &	 &	 &	"M%30$9&;%(/	B(%%3%2CDE	G*J	 &	 &	 &	 &	"#$%&B(%I	*5D	 ,#(%&-./%	*5D	,%>?$'1%	 5%$6.B(%I	*5D		 ;%'0<%$291/	*5D	,%>?$'1%	 =%&B(%I	*5D	"#$%&B(%I	E))	-*	 ,#(%&-./%	*5D	E))	-*	,%>?$'1%	 5%$6.B(%I	E))	-*		 ;%'0<%$291/	E))	-*	,%>?$'1%	 =%&B(%I	E))	-*	"#$%&B(%I	*5D	B="	 ,#(%&-./%	*5D	B="	,%>?$'1%	 5%$6.B(%I	B="	*5D			 ;%'0<%$291/	*5D	B="	,%>?$'1%	 =%&B(%I	B="	*5D	"#$%&B(%I	*5D	B(%%3%2CDE	 ,#(%&-./%	*5D	B(%%3%2'34	,%>?$'1%	 5%$6.B(%%3%	*5D		 ;%'0<%$291/	*5D	B(%%3%	,%>?$'1%	 &	"#$%&B(%I	E))	-*	B(%%3%2CDE	 ,#(%&-./%	*5D	E))	-*	B(%%3%	2'34	,%>?$'1%	 5%$6.B(%%3%	E))	-*	 ;%'0<%$291/	E))	-*	B(%%3%	,%>?$'1%	 &	"#$%&B(%I	*5D	B="	B(%%3%2CDE	 &	 5%$6.B(%%3%	B="	*5D	 ;%'0<%$291/	*5D	B="	B(%%3%	,%>?$'1%	 =%&B(%I	B="	*5D	B(%%3%2CDE	"#$%&B(%I	E))	-*	B="	B(%%3%2CDE	 &	 5%$6.B(%%3%	B="	E))	-*	;%'0<%$291/	E))	-*	B="	B(%%3%	,%>?$'1%	 &	OP&Q&RPC	291/.1A	C/<%6.S%	 ,#(%&-./%	291/.1A	C/<%6.S%	 7TPP"C	U%((9V	"#?60$'0%	C/<%6.S%	 WD&XP	291/.1A	C/<%6.S%	 =9@'(	)/A%	291/.1A	C/<%6.S%	)*+,	F&TR	W9V&	5JD	291/.1A	C/<%6.S%	 )*+,	F&TR	W9V	5JD	291/.1A	C/<%6.S%	 )*+,	F&TR	W9V	5JD	291/.1A	C/<%6.S%	 )*+,	F&TR	W9V	5JD	291/.1A	C/<%6.S%		 &	CY#'	2'6%	ZTP	291/.1A	C/<%6.S%	 CY#'	2'6%	ZTP	291/.1A	C/<%6.S%		 CY#'	2'6%	ZTP	291/.1A	C/<%6.S%	 CY#'	2'6%	ZTP	291/.1A	C/<%6.S%	 =9@'(	)/A%	;'0%$	2'6%/	291/.1A	C/<%6.S%	"#$%&;%(/	G*J	291/.1A	C/<%6.S%	 ,#(%&-./%	G*J&3	291/.1A	C/<%6.S%	 5%$6.;%(/	G*J	291/.1A	C/<%6.S%	 G*J	291/.1A	C/<%6.S%	 =9@'(	)/A%	)*+,[G*J	291/.1A	C/<%6.S%		W9V	5JD	291/.1A	C/<%6.S%	 W9V	5JD	291/.1A	C/<%6.S%	 WJ;	5JD	291/.1A	C/<%6.S%	 W9V	5JD	291/.1A	C/<%6.S%	 =9@'(	)/A%	W9V	5JD	291/.1A	C/<%6.S%	W9V	5JD	291/.1A	C/<%6.S%	ZZXQ	 W9V	5JD	291/.1A	C/<%6.S%	ZZXQ	 W9V	5JD	291/.1A	C/<%6.S%	ZZXQ	 W9V	5JD	291/.1A	C/<%6.S%	ZZXQ	 &&	W9V	5JD	*5D	291/.1A	C/<%6.S%	 W9V	&5JD	*5D	291/.1A	C/<%6.S%	 W9V&5JD	*5D	291/.1A	C/<%6.S%	 W9V&5JD	*5D	291/.1A	C/<%6.S%	 =%&B(%I	*5D	W9V	5JD	291/.1A	C/<%6.S%		-@/$9291/	;'0%$&2'6%/	291/.1A	C/<%6.S%	 -@/$9291/	;'0%$&2'6%/		291/.1A	C/<%6.S%&	 -@/$9291/	;'0%$&2'6%/	291/.1A		C/<%6.S%	 -@/$9291/	;'0%$&2'6%/		291/.1A	C/<%6.S%	 \	DC5&7=]*	]]]	W9V	5JD	C/<%6.S%[*$.>%$	 C%$9;%?	C/<%6.S%	 D'S&7$.M	R5	W9V	5JD	C/<%6.S%[*$.>%$	 D'S&7$.M	]]]	W9V	5JD	C/<%6.S%[*$.>%$	 &		 	
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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	
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	Mechanically Fastened Roofing System
	The mechanically fastened system starts with approved insulation being fastened with a minimum of 5 fasteners per 4' x 8' board. The PVC membrane is then mechanically fastened to the deck using HDP Fasteners and 2.4” Plates™, or EHD Fasteners and 2.4”...
	TYPICAL PHYSICAL PROPERTIES
	Radiative Properties for Cool Roof Rating Council (CRRC) and LEED®
	COOL GRAY
	COOL TAN
	WHITE
	PVC
	TEST METHOD
	PHYSICAL PROPERTY
	PVC
	PVC
	0.59
	0.72
	0.86
	ASTM C1549
	CRRC initial solar reflectance
	0.49
	0.56
	0.63
	ASTM C1549 (uncleaned)
	CRRC solar reflectance after 3 years
	0.89
	0.87
	0.89
	ASTMC1371
	CRRC initial thermal emittance
	CRRC thermal emittance after 3 years
	0.89
	0.87
	0.87
	ASTM C1371 (uncleaned)
	70
	88
	108
	ASTM E1980
	CRRC SRI (Solar Reflectance Index)
	57
	66
	75
	ASTM E1980
	CRRC SRI (Solar Reflectance Index - 3 yrs)
	0670-0036
	0670-0035
	0670-0015
	CRRC Product ID Number






