
Re:

Attn:

Mule-Hide Products is requesting approval for the use of a Mule-Hide PVC
roof system on behalf of our certified installers. 

This proposed substitution meets or exceeds current ASTM standards and is equal to or 
superior in all  to the specified product.  In addition, Mule-Hide Products  
provide the system warranty.

I have included the formal substitution request along with the PVC membrane 
product data sheet, ICC-ES Report, 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. 

Architectural Services Coordinator
Phone: (608) 361-68

www.mulehide.com

Equal Product Substitution Request
OTIC New Toll Plaza Faciltiy
Project # 58-20-01

Kevin Golick

Ohio Turnpike and Infrastructure
682 Prospect Street
Berea, OH 44017

July 14, 2020



7/14/2020

Architect or Project Manager

OH Turnpike Toll Plaza Construction-Milepost 49 58-20-01

60 mil gray PVC Type III  roof sytsem 

075419 4 2.1 Part 2 Products

Mule-hide's PVC 60 mil gray PVC roof system.  Can also offer  TPO as an  alternate/VE 
option

Contractor preference

*product is priced competively--cost savings dependent upon 
contractor's proposal



xaupon request product data sheet, sample warranty

Mule-Hide Products

Carolyn Dammen, Strategic Accounts Coordinator

1195 Prince Hall Drive, Beloit, WI 53511
608 322-8496

7/21/2020 Approved  as it is a rebranded Carlisle product - provide white not grey

Mike Murphy, Architect
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Product Data Sheet 

MULE-HIDE PVC MEMBRANE 

PRODUCT DESCRIPTION 
Revision Date: August 2018 

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
contaminated with dirt must be prepared with PVC Membrane Cleaner prior to hot-air welding.
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Product Data Sheet  

MULE-HIDE PVC MEMBRANE   
  

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 ENERGY STAR®, Cool Roof Rating Council (CRRC) and LEED® 
PHYSICAL PROPERTY TEST METHOD WHITE 

PVC 
TAN 
PVC 

GRAY 
PVC 

ENERGY STAR® initial solar reflectance Solar Spectrum Reflectometer 0.86 0.76 0.59 

ENERGY STAR® solar reflectance – 3 yrs Solar Spectrum Reflectometer 
(uncleaned) 0.63 pending pending 

CRRC initial solar reflectance ASTM C1549 0.86 0.76 0.59 
CRRC solar reflectance after 3 years ASTM C1549 (uncleaned) 0.63 0.60* 0.48* 
CRRC initial thermal emittance ASTMC1371 0.89 0.86 0.85 
CRRC thermal emittance after 3 years ASTM C1371 (uncleaned) 0.87 0.82* 0.81* 
CRRC SRI (Solar Reflectance Index) ASTM E1980 108 89 69 
CRRC SRI (Solar Reflectance Index - 3 yrs) ASTM E1980 75 70* 53* 
*Rapid Ratings     
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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 89, Gray 69 

 
 
SUPPLEMENTAL APPROVALS, STATEMENTS and CHARACTERISTICS  
 

• Mule-Hide PVC meets or exceeds the requirements of ASTM D4434 Standard Specification for Poly 
(Vinyl Chloride) Sheet Roofing. Sure-Flex 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. 
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		          membranes

PVC 
 Roofing SYSTEMS

   Why Mule-hide?

We help you grow your business
When you choose Mule-Hide roofing materials for a project, 
you get more than just the best products from a company 
that’s been helping contractors for over a century now. You 
also get individualized service designed to help you get the job 
done right the first time – so you can get on to the next job, 
and get that one done right, as well. Mule-Hide products are 
available through the nation’s largest distribution channel, and 
we truly care about your success. 

Customer Line: 800-786-1492  •  www.mulehide.com
Check our website monthly for the latest updates & technical bulletins.
National Support Center • 1195 Prince Hall Drive • Beloit, WI 53511 • tel. 608.365.3111 • fax. 608.365.7852
 

The information herein should not be considered all-inclusive and should always be accompanied by a review of the Mule-Hide specifications and 
guidelines and good application practices.

This information herein is based upon data and knowledge considered to be true and accurate at the time of printing and is provided for the 
reader’s consideration, investigation and verification. No statement made by anyone may supersede this information, except when done in writing 
by Mule-Hide Products Co., Inc. Mule-Hide Products Co., Inc. does not warrant any results to be obtained. Statements concerning possible use 
of Mule-Hide products are made without knowledge of your particular roof and such an application may not be fit for your particular purpose. 
MULE-HIDE DISCLAIMS ALL WARRANTIES, INCLUDING THE IMPLIED WARRANTY OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR 
PURPOSE, except written warranties attached to Mule-Hide products and written warranties signed by an officer of Mule-Hide. 

Visit the Mule-Hide website at www.mulehide.com prior to any installation for updated technical specifications and details.
Mule-Hide is a U.S. registered trademark. All rights reserved.

©2004 Mule-Hide Products Co., Inc. • Printed in USA • MH LIT# LT.BROPVC • Rev. 4  5/15

Contact Mule-Hide Products for specific product approvals and ratings. Featured 
industry association/organization logos are U.S. registered trademarks. Mule-Hide 
is an AIA registered CES provider. Energy Star is only valid in the United States for 
Roofing Products.

PVC KEE HP
Mule-Hide PVC KEE HP membranes are manufactured with DuPont™ Elvaloy® KEE HP polymer, 
which requires less plasticizers to make the membrane permanently flexible in addition to all the 
benefits of Mule-Hide PVC. Additionally, KEE HP provides the following advantages over standard PVC 
and standard KEE:

	 •	 Reduces plasticizer migration to maintain membrane integrity
	 •	 Increases weldability by 51% over standard KEE
	 •	 Improved low temperature flexibility (-51°F vs. -40°F)
	 •	 Provides greater chemical resistance for projects such as restaurants, laboratories, factories, etc.
	 •	 Improves aesthetics by resisting dirt pick up

pvc
Specially designed with weft-inserted polyester knit fabric. Even when punctured, the fabric 
is engineered to “rope up” and resists tearing for superior durability with excellent abrasion 
and puncture resistance.
	 •	 Weighs less than 1lb. per sq. ft. yet highly resistant to wind uplift
	 •	 Resistant to fire & fungus, ozone & UV
	 •	 Can be installed during winter months
	 •	 Ideal for new construction and reroofing
	 •	 Reinforced membrane easily handles building thermal expansion & contraction
	 •	 Meets or exceeds ASTM performance standards



	           Our Promise

	           System Benefits

Through ongoing interchange of experiences with 
contractors, Mule-Hide keeps on top of the latest 
roofing requirements and solutions
Trusted in roofing since 1906, Mule-Hide is the right choice for 
all kinds of installations. Our time-tested and proven systems are 
affordable and easy to install and meet even the strictest demands of 
today’s commercial, industrial and institutional buildings.
We can help you with everything from membrane selection to 
determining the best way to ensure a watertight roof. And because 
providing total roofing systems is our business, you can count on 
Mule-Hide to ensure the compatibility and performance of any and 
every component you choose.
 

Easy to Install, New or Retrofit Roof 
Mule-Hide PVC Roofing Systems install quickly in one pass with a 
small, trained crew. All the accessories you need to complete roof 
details around edges and penetrations are also available.

Energy Efficient Roof 
White surfaces have been shown to reflect up to 78% of the sun’s 
rays to reduce air-conditioning costs. The superb reflectivity of white 
PVC even reduces the heat build-up under the membrane. PVC white 
membrane adds to the aesthetics of the building while increasing 
energy efficiency.

Flexibility
The membrane remains flexible in hot and cold temperatures so it will not split or crack. PVC can handle the desert 
sun, sand, arctic freezes and torrential downpours.

The Best Lifecycle
PVC provides excellent resistance to fire, UV, airborne bacteria and industrial pollutants such as air conditioning 
coolants. Reinforced membrane is engineered to remain dimensionally stable over time.

Lightweight yet Strong System
Weighing less than 1 lb. per square foot makes it ideal for new construction and retrofit installations without adding 
excessive weight to the roof deck. Stands up to repeated exposure to severe climates, high winds, building 
movement and routine rooftop traffic.

Heat-Welded Seam Strength
Mule-Hide PVC roofs use a heat-welding process that fuses the membrane seams to form a permanent, watertight 
seal. Superior seam strength provides greater wind uplift resistance. 
 
CODE COMPLIANCE
UL & FM listed assemblies are available upon request.

Warranty Program
Mule-Hide offers an extensive 
warranty program with several 
options for commercial projects, 
including Membrane Warranties, 
Standard System Warranties and 
Premium System Warranties.  
Complete information on the 
warranties can be found at our 
website: www.mulehide.com, under 
the Warranty Information tab.   
A Mule-Hide representative 
inspects all commercial projects for 
which a Standard System Warranty 
or a Premium System Warranty 
is requested prior to the issuance 
of the warranty. To be eligible 
for a System Warranty (either 
Standard or Premium), the installing 
contractor must be a Mule-Hide 
Warranty Eligible contractor. More 
information on becoming a Mule-
Hide Warranty Eligible Contractor 
can be found at our Web site: 
www.mulehide.com, under the 
Warranty Information tab.
Mule-Hide also offers a selection 
of Membrane Warranties that are 
available for residential (single 
family dwelling) projects.

  Product information

 Features/Benefits
PVC Membrane 

(White, Cool Gray, Cool Tan)
PVC KEE HP Membrane
(White, Cool Gray, Cool Tan)

PVC Fleeceback 
Membrane

(White, Cool Gray, Cool Tan)

PVC KEE HP Fleeceback Membrane
(White, Cool Gray, Cool Tan)

50 Mil 60 Mil 80 Mil 50 Mil 60 Mil 80 Mil 60 Mil 80 Mil 50 Mil 60 Mil 80 Mil

Warranties

Residential-10 Year Membrane Only X X X X  X X X X X X X

Commercial- 
Material Only or Labor & Material*

10 Year X X X X X X X X X X X

15 Year X X X X X X X X X X X

20 Year** X X X X X X X X

Mechanically
Attached

Sheet Size- 40.5”x 100’ X X

40.5”x 65’ X

81”x 100’ X X

81”x 65’ X

5’x 100’ X X X X X X X

5’x 75’ X X X X

10’x 75’ X X X X

10’x 100’ X X X X X X X

Fully Adhered

HydroBond™ Water-Based  
PVC Bonding Adhesive 

1-Sided wet lay-in application
X X X X X X X X X X X

Low VOC PVC Bonding Adhesive 
2-Sided solvent-based  

contact application
X X X X X X

Coverage Rate
(Finished Surface)

HydroBond™ 100sf/gal (Roll on) X X X X X X X X X X X

Low VOC PVC Bonding 60 sf/gal X X X X X X

PVC                    
Mechanically
Attached

PVC                     	
Fully Adhered with 
Solvent-Based Adhesive

PVC                     	
Fully Adhered with 
HydroBond Water-Based 
PVC Bonding Adhesive

Refer to Mule-Hide UL & FM listed assemblies for all product specific information.   
Contact Mule-Hide Technical Support for additional information at 800-786-1492.
*Labor & material warranties are only available to Mule-Hide Warranty Eligible Applicators 
**Refer to the 20 year Design Enhancement Documents 
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When you choose Mule-Hide roofing materials for a project, 
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The information herein should not be considered all-inclusive and should always be accompanied by a review of the Mule-Hide specifications and 
guidelines and good application practices.

This information herein is based upon data and knowledge considered to be true and accurate at the time of printing and is provided for the 
reader’s consideration, investigation and verification. No statement made by anyone may supersede this information, except when done in writing 
by Mule-Hide Products Co., Inc. Mule-Hide Products Co., Inc. does not warrant any results to be obtained. Statements concerning possible use 
of Mule-Hide products are made without knowledge of your particular roof and such an application may not be fit for your particular purpose. 
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all kinds of installations. Our time-tested and proven systems are 
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membrane adds to the aesthetics of the building while increasing 
energy efficiency.
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PVC provides excellent resistance to fire, UV, airborne bacteria and industrial pollutants such as air conditioning 
coolants. Reinforced membrane is engineered to remain dimensionally stable over time.

Lightweight yet Strong System
Weighing less than 1 lb. per square foot makes it ideal for new construction and retrofit installations without adding 
excessive weight to the roof deck. Stands up to repeated exposure to severe climates, high winds, building 
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Heat-Welded Seam Strength
Mule-Hide PVC roofs use a heat-welding process that fuses the membrane seams to form a permanent, watertight 
seal. Superior seam strength provides greater wind uplift resistance. 
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contractor must be a Mule-Hide 
Warranty Eligible contractor. More 
information on becoming a Mule-
Hide Warranty Eligible Contractor 
can be found at our Web site: 
www.mulehide.com, under the 
Warranty Information tab.
Mule-Hide also offers a selection 
of Membrane Warranties that are 
available for residential (single 
family dwelling) projects.

  Product information

 Features/Benefits
PVC Membrane 

(White, Cool Gray, Cool Tan)
PVC KEE HP Membrane
(White, Cool Gray, Cool Tan)

PVC Fleeceback 
Membrane

(White, Cool Gray, Cool Tan)

PVC KEE HP Fleeceback Membrane
(White, Cool Gray, Cool Tan)

50 Mil 60 Mil 80 Mil 50 Mil 60 Mil 80 Mil 60 Mil 80 Mil 50 Mil 60 Mil 80 Mil

Warranties

Residential-10 Year Membrane Only X X X X  X X X X X X X

Commercial- 
Material Only or Labor & Material*

10 Year X X X X X X X X X X X

15 Year X X X X X X X X X X X

20 Year** X X X X X X X X

Mechanically
Attached

Sheet Size- 40.5”x 100’ X X
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1-Sided wet lay-in application
X X X X X X X X X X X

Low VOC PVC Bonding Adhesive 
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contact application
X X X X X X
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Mechanically
Attached
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Fully Adhered with 
Solvent-Based Adhesive

PVC                     	
Fully Adhered with 
HydroBond Water-Based 
PVC Bonding Adhesive

Refer to Mule-Hide UL & FM listed assemblies for all product specific information.   
Contact Mule-Hide Technical Support for additional information at 800-786-1492.
*Labor & material warranties are only available to Mule-Hide Warranty Eligible Applicators 
**Refer to the 20 year Design Enhancement Documents 
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of Mule-Hide products are made without knowledge of your particular roof and such an application may not be fit for your particular purpose. 
MULE-HIDE DISCLAIMS ALL WARRANTIES, INCLUDING THE IMPLIED WARRANTY OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR 
PURPOSE, except written warranties attached to Mule-Hide products and written warranties signed by an officer of Mule-Hide. 

Visit the Mule-Hide website at www.mulehide.com prior to any installation for updated technical specifications and details.
Mule-Hide is a U.S. registered trademark. All rights reserved.
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Contact Mule-Hide Products for specific product approvals and ratings. Featured 
industry association/organization logos are U.S. registered trademarks. Mule-Hide 
is an AIA registered CES provider. Energy Star is only valid in the United States for 
Roofing Products.

PVC KEE HP
Mule-Hide PVC KEE HP membranes are manufactured with DuPont™ Elvaloy® KEE HP polymer, 
which requires less plasticizers to make the membrane permanently flexible in addition to all the 
benefits of Mule-Hide PVC. Additionally, KEE HP provides the following advantages over standard PVC 
and standard KEE:

	 •	 Reduces plasticizer migration to maintain membrane integrity
	 •	 Increases weldability by 51% over standard KEE
	 •	 Improved low temperature flexibility (-51°F vs. -40°F)
	 •	 Provides greater chemical resistance for projects such as restaurants, laboratories, factories, etc.
	 •	 Improves aesthetics by resisting dirt pick up

pvc
Specially designed with weft-inserted polyester knit fabric. Even when punctured, the fabric 
is engineered to “rope up” and resists tearing for superior durability with excellent abrasion 
and puncture resistance.
	 •	 Weighs less than 1lb. per sq. ft. yet highly resistant to wind uplift
	 •	 Resistant to fire & fungus, ozone & UV
	 •	 Can be installed during winter months
	 •	 Ideal for new construction and reroofing
	 •	 Reinforced membrane easily handles building thermal expansion & contraction
	 •	 Meets or exceeds ASTM performance standards








