
DIVISION OF ENGINEERING 

ADDENDUM NO. 2 

TO: Interested Parties 

FROM: Brennan Garrett, Senior Architectural Project Manager 
Division of Engineering  

DATE: Wednesday, September 30, 2020 

PROJECT: 17718 VIRGINIA AVENUE ROOF REPLACEMENT 
COUNTY CONTRACT NO. MS-RF-284-28 

Acknowledge receipt of this Addendum No. 2 by signing in the space provided below and 
returning with your Bid. 

Failure to sign and return with your Bid may subject the Bidder to disqualification.  This 
Addendum No. 2 forms a part of the Bid Documents, it supplements and modifies them as outlined 
herein. 

This Addendum No. 2 consists of _42_ pages, including this page and all attachments.  

I hereby acknowledge receipt of Addendum No. 2: 

By:      ______________________________________________    Date________________ 
Signed Name 

_______________________________________________ 
Typed Name 

_______________________________________________ 
Title 

For (Firm): _________________________________________ 

Phone Number:   _______________________________________ ADDENDUM NO. 2 
Page 1 of 8 



ADDENDUM NO. 2 

17718 VIRGINIA A VENUE ROOF REPLACEMENT 

Washington County Contract No. MS-RF-284-28 

Date Issued: Wednesday, September 30, 2020 Bids Due: Thursday, October 8, 2020 

2:00 p.m., Local Time 

The following addendum material is hereby made a part of the Bid Documents. 

Please note the following changes, information, and/or instructions in connection with the 
proposed work and submit proposals accordingly. 

Senior Architectural Project Manager 
Division of Engineering 

By Authority of: 
Board of County Commissioners 
Washington County, Mary land 

Scott Hobbs, P.E. 
Director 
Division of Engineering 

ADDENDUM NO. 
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17718 VIRGINIA AVENUE ROOF REPLACEMENT 

Washington County Contract No. MS-RF-284-28 

ADDENDUM NO. 2 
Page 3 of 8 

TO: All prime Contractors and all others to whom specifications have been issued. 

ITEM 2.01 CHANGES/REVISIONS: 

Incorporate the following into the Bid Document; 

DELETE: 
The original project scope and replace with the following: 

The project involves installation of a new 60-mil PVC roof  system on an existing 
building located at 17718 Virginia Avenue.   

The Contractor  shall remove and stockpile all existing roof ballast to the loading dock 
area located at the rear of the building (ballast to be removed from the site by the 
County).  The existing EPDM membrane shall be removed in its entirety and the existing 
roof insulation inspected for wet or deteriorated insulation.  Wet or deteriorated 
insulation shall be replaced as required to satisfy the manufacturer’s warranty 
requirements.  Six screws and plates shall be installed for each 4-feet by 8-feet piece of 
insulation and as required to obtain the manufacturer’s 20-year warranty.   

The contractor shall mechanically attach approximately 32,000 SF of a 60 mil PVC 
sikaplan or approved equal bareback 10-feet x 100-feet sheet with in-seam fastening at 
12-inches O.C. on both the upper and lower roofs.  The 60 mil PVC membrane shall 
extend up and over all parapet walls.  Proper flashings shall be provided and
installed for all roof penetrations, including but not limited to vent pipes, pipe rails, 
mechanical units, exhaust fans, and access hatch. Termination bars and other components 
shall be provided as required to provide a complete and professional installation.

Existing rooftop equipment that is no longer in use shall be removed as indicated on the 
Roof Plan drawing.  Roof openings resulting from removal of equipment shall be 
repaired with similar roof materials (insulation, metal decking, etc.).

The work also includes placing a sacrificial 60 mil PVC membrane beneath the existing 
walk path pavers and installation of a sacrificial   60 mil PVC membrane beneath  new 2-
feet x 2-feet concrete pavers to form the new proposed walkway path for future HVAC 
equipment as indicated on the Roof Plan drawing.   

Existing roof gutters and down spouts shall be replaced with new aluminum gutters and 
downspouts to match the size, gauge, shape and color of the existing ones.   
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ITEM 2.02 CLARIFICATION: 
To the scope of the project; the contractor will no longer be responsible for performing a  
scan of the existing roof due to the change in scope.  

ITEM 2.03 SUBSTITUTION REQUEST: 
Refer to the response to question No. 10 under Item No. 1.04. 

ITEM 2.04 QUESTIONS AND RESPONSES: 

Incorporate the following into the Bid Document;  

Question No. 1: Is there a budget amount available to the public? 

Response: The Project Classification is Cost Group Letter Class “B” $100.001 up to 
$500,000. 

Question No. 2: Is there a start date set for work to begin? 

Response:  Notice to Proceed is anticipated to be issued on or about the middle of 
November 2020. 

Question No. 3:  If the existing membrane is going to left in place and the new 
membrane installed over it,  has a roof scan been performed to find wet areas of 
insulation ?   

Response: The project scope has been revised (see ITEM 1.01 in this Addendum).  

Question No. 4: I see there is an $ 10K allowance for replacement of insulation. So I 
was wandering if a scan has been completed.  If not I think it would be beneficial for 
the owners to have one completed.   

Response:  See response to Question No. 3. 

Question No. 5:  Is the metal fascia , gutter , downspout to be replaced in this bid ? 

Response:  Yes, replacement of these elements shall be included in this bid.  
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Question No. 6:  The SOW for the subject roof replacement states that ballast is to 
be removed with EPDM left in place. The new PVC membrane is to be mechanically 
attached over the existing EPDM.  A traditional ballasted EPDM systems insulation 
is not mechanically attached to the deck below the membrane.  This presents a 
problem because the new membrane will only be attached every ten feet as the 
sheets are 10’x100’.  The underlying insulation is 4’x8’ leaving much of it 
unattached.  The spec for a traditional mechanically attached system would have all 
4’x8’ boards mechanically attached with a min of five fasteners per 4’x8’ 
board.  Uplift pressures on the new system will cause the ten foot wide sheets to 
flutter and the underlying insulation will move if not attached.  How would the 
county like to address this issue? 

Option 1 – present approval from the roof system manufacturer that the underlying 
insulation does not need to be attached?  This would be necessary to follow the spec 
and we would not be comfortable bidding the SOW as stated without that prior 
approval.  

Option 2 – remove the EPDM membrane and attach the existing Insulation with a 
min of five fasteners per board? This would be recommended. This would also 
negate the need to use a Feltbacked membrane.  If the EPDM is removed a standard 
60-mil sikaplan could be attached.

Please clarify the requirements of the insulation attachment, the EPDM removal, 
and the type of membrane.   

Response:  The project scope has been revised (see ITEM 1.01 in this Addendum).  

Question No. 7:  Per addendum # 1 

Item 1.02  --  Replace existing gutters and downspouts with new seamless gutter and 
downspouts to match existing gutter and downspouts in size and gauge.  

The existing box gutter is 12” deep x 9” wide and is fabricated from 24ga metal – 
They do not make seamless gutter in this profile , size or gauge. Please advise ?  

Response:  Existing roof gutters shall be replaced with new aluminum gutters to match 
the size, gauge, shape and color of the existing ones.   
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Question No. 8:  The parapet wall that has coping stones installed. (Front Façade)   - 
should the coping stone be removed and treated nailer installed and new metal 
coping installed in these locations ?   

Response: A preservative treated nailer shall be installed on top of the existing E.I.F.S. 
parapet wall cap to allow for fastening of the new aluminum coping. 

Question No. 9:  Has a moisture test been performed? 

Response: The County has not performed a moisture test. 

Question No. 10: Vertex roofing is seeking acceptance for a “or equal” substitution 
request for the PVC roofing membrane.    I’ve attached the Mule Hide PVC 
material specification for review.  Please let me know if you need any additional 
info.  

Response:  The submitted substitution request has been approved as certified on the 
substitution request form, see attachment “A”.  

Question No. 11:  Which of the existing penetrations thru the roof are to be removed 
and new decking installed. 

Response:  These locations have been indicated on the provided Roof Plan. 

Question No. 12: Who is to remove roof top equipment. 

Response:  The successful roofing contractor shall be responsible for removal of all 
equipment as indicated on the Roof Plan.  

Question No. 13:  What size for the new gutter and downspout. 

Response:  New gutter and downspout size, gauge and color shall match existing. 
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Question No. 14:  Will there be a unit cost established for the replacement of wet or 
deteriorated roof insulation. 

Response: The contractor shall provide a unit price to replace wet or deteriorated roof 
insulation.  The unit price shall include the cost to remove wet or deteriorated roof 
insulation, as well as, furnishing/installing new roof insulation as required to satisfy the 
manufacturer’s 20-year warranty requirements.  The cost of this work will be paid for 
from the contingency amount.  See revised Proposal Form. 

CONTRACTOR SHALL PROVIDE A UNIT PRICE ON THE PRICE PROPOSAL 

A. Unit Price No. 1 – Remove and Replace Wet or Deteriorated Insulation and
Furnish/Install New Insulation

DESCRIPTION:  Remove wet or deteriorated roof insulation and furnish/install 
new 2-inch thick polyisocyanurate rigid insulation. 

DEFINITION:  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  
estimated quantities of work required by the contract documents are increased or 
decreased. 

Question No. 15: Is there a layout diagram for the new walkway proposed. 

Response: The new proposed walkway location is indicated on the Roof Plan. 

ITEM 2.05 CHANGES/REVISIONS TO THE BID PACKET: 

(Attachment “B”) (consisting of 12 pages)  

Incorporate the following into the Bid Document; 

DELETE/REMOVE:  
From the entire Bid Document; the entire Bid Packet. 

INSERT:  
Incorporate into the Bid Document; the entire Revised Bid Packet (consisting of 12 
pages). 

NOTICE: THE REVISED BID PACKET FORMS PROVIDED WITH THIS ADDENDUM 
MUST BE COMPLETED AND SUBMITTED WITH YOUR BID. 
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Attachments: 

1. Substitution Request for Mule-Hide PVC roof system – (Attachment A) (consisting of 22 pages)

2. Revised Bid Packet and Proposal Form – (Attachment B) (consisting of 12 pages)

END OF ADDENDUM NO. 2 



Re: 

September 28, 2020 

Washington County Engineering 

80 W. Baltimore St 

Hagerstown, MD 21740 

Equal Product Substitution Request 

17718 Virginia Ave Roof 

Replacement NO: 28-284
Hagerstown, MD 21740 

Attn:  Monica Lindsay 

Mule-Hide Products is requesting approval for the use of a Mule-Hide 

PVC roof system. 

This proposed substitution meets or exceeds current ASTM standards and is equal to or 

superior in all aspects to the specified product. In addition, Mule-Hide Products will 

provide the specified NDL full 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. 

Jim Flickinger 

Architectural Specification Manager 

302.218.3549 

jim.flickinger@mulehide.com 

www.mulehide.com 

ATTACHMENT A

mailto:Carolyn.dammen@mulehide.com
http://www.mulehide.com/


☐ ☐x ☐ ☐ 

☐ 

☐ 
☐ 
☐ 

substitution. 

Project:    17718 Virginia Ave 
Roof Replacement 

SUBSTITUTION 

REQUEST 
(During the Bidding/Negotiating Stage) 

Substitution Request Number: 090282020-1 

To: Design Professional 

From: 

Date: 

Jim Flickinger: Architectural Specification Manager 

September 28, 2020 

Re: 

Washington Co Engineering 

Equal Product Substitution Request 

A/E Project 

NumberNO. 28-284:

Contract For: 
Specification Title: Poly Vinyl Chloride (PVC) Roof System Description:   FA PVC 

Section: 07540 
Page: 4-5 

Article/Paragraph: 2.2 

Proposed Substitution:  Mule-Hide Products' .060 mil white on black non-reinforced EPDM including all related components and accessories 

Manufacturer:   Mule-Hide Products Address:    1195 Prince Hall Drive, Beloit_, _WI_5_3_5_1_1 Phone: 302.218.3549 

Trade Name Model No. . .060 mil   white-on-black EPDM 

Attached data includes product description, specifications, drawings, photographs, and performance and test data adequate for evaluation 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. 

The Undersigned certifies: 

 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 functionalclearances.
 Payment will be made for  changes  to  building  design,  including  A/E  design,  detailing,  and  construction  costs  caused  by  the

This is a direct substitution with an equal product based on the specified installation. Acceptance of this request will cause 
no changes in building design or construction costs to owner. 

Submitted by: Jim Flickinger: Architectural Specification Manager

Signed by: 

Firm: 

Address: 

Telephone: 

Mule-Hide Products Co, Inc.

1195 Prince Hall Drive 

Beloit, WI 53511 

302.219.3549 

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 ✔ Product Data Samples Tests ✔ Reports

*samples upon request

© Copyright 2013, CSI, 

110 South Union St., Suite 100, Alexandria, VA 22314 

Page  of    _ Form Version: January 2013 

CSI Form 1.5C 
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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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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. 
 























          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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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
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PROPOSAL FORM 

17718 VIRGINIA AVENUE ROOF REPLACEMENT  
COUNTY CONTRACT NO. MS-RF-284-28 

 
THE BOARD OF COUNTY COMMISSIONERS 

WASHINGTON COUNTY 
HAGERSTOWN, MARYLAND 

 

Proposal of 
 
_____________________________________________________________________________________________ 
(Name) 
 
_____________________________________________________________________________________________ 
(Address) 
to furnish and deliver all materials and to do and perform all work in accordance with Plans, 
Specifications, General Conditions, Special Provisions, Bid Documents and Contract Documents 
relating to the 17718 VIRGINIA ROOF REPLACEMENT in Washington County, State of 
Maryland, on which proposals will be received until 2:00 PM, Thursday, October 8, 2020.  
 
TO: The Board of County Commissioners of Washington County, Maryland 

100 W. Washington Street, Hagerstown, MD  21740 
 
Gentlemen: 
Having carefully examined the Plans, Specifications, General Conditions, Special Provisions, 
Bid Documents and Contract Documents for the work herein before named, and in conformity 
with the Specifications, I/We hereby certify that I/We am/are the only person or persons 
interested in this proposal as principal(s), that it is made without collusion with any person, firm 
or corporation; that an examination has been made of the Plans, Specifications, General 
Conditions, Bid Documents and Contract Documents, including the Special Provisions contained 
herein, and of the site of the work, and propose to furnish all necessary machinery, plant, 
equipment, tools, labor and other means of construction, and furnish all materials specified, in 
the manner and at the time prescribed, and perform all work for the sum of: 
 
ROOF REPLACEMENT (MECHANICALLY ATTACHED)  
Base Bid:                                               
________________________________________________________________(Written Words) 
 
______________________________________________________________________(Figures) 
 
REPLACE WET OR DETERIORATED INSULATION ON ROOF  
(CONSTRUCTION CONTINGENCY ALLOWANCE)………………$_10,000_____________ 
 
PROJECT TOTAL (BASE BID + CON. CNTG. ALLOWANCE):  
 
________________________________________________________________(Written Words) 
 
______________________________________________________________________(Figures) 
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BID AFFIDAVIT 
 
 
1. Authorized Representative: 
 

I HEREBY DECLARE AND AFFIRM that I am ________________________________ 
(Title) 
 

and duly authorized representative of firm of ______________________________ whose 

address is                                                                                                         and that I am 

duly authorized on behalf of said firm to make this Affidavit. 

2. Bribery: 

I FURTHER DECLARE AND AFFIRM that neither I, nor, to the best of my knowledge, 

information and belief, the above firm, nor any officer, director or partner of the above 

firm, nor any employee of the above firm directly involved in obtaining contracts with 

the State of Maryland, or any county or other subdivision of the State of Maryland, has 

been convicted* of bribery, attempted bribery, or conspiracy to bribe under the laws of 

any state or the Federal Government; except as herein expressly stated (if any):  

________________________________________________________________________

_______________________________________________________________________. 

* As used herein, the word "convicted" includes an accepted plea of nolo contendere. 
 
3. Non Collusion: 
 

In connection with the firm's price proposal for the above-captioned Contract, as 
submitted to Washington County, I HEREBY DECLARE AND AFFIRM, to the best of 
my knowledge, information and belief, that: 
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a. Said proposal has been independently prepared without collusion by any officer, 
director, partner, employee or other representative of this firm, with any other 
proposer, or with any competitor; that 

 
b. No attempt has been or, hereafter, will be made by any officer, director, partner, 

employee or other representative of this firm to induce any other person, firm or 
entity to submit or not submit a proposal; that 

 
c. Any unit or total price in this proposal has not been knowingly disclosed and will 

not be knowingly disclosed prior to its official opening, directly or indirectly, to 
any other bidder or to any competitor; and, that 

 
d. I have fully informed myself regarding the accuracy of the statements contained 

herein. 
 
I acknowledge that this Affidavit is to be furnished to the Secretary of the Maryland 
Department of Transportation and may be distributed to boards, commissions, 
administrations, departments and agencies of the State of Maryland, counties or other 
subdivisions of the State of Maryland, other States and Federal Government.  I further 
acknowledge that this Affidavit is subject to applicable laws of the State of Maryland, 
both criminal and civil, and that this Affidavit is to be attached to and become a part of 
the Contract when and if awarded and executed. 
 
I FURTHER HEREBY DECLARE AND AFFIRM that I and the firm I herein represent, 
acknowledge and agree that if any misrepresentation is herein made, the Board of County 
Commissioners of Washington County, Maryland in their discretion, shall have the right 
to reject this proposal or terminate the Contract, without liability, as the case may be. 
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I DO SOLEMNLY DECLARE AND AFFIRM UNDER THE PENALTIES OF 
PERJURY THAT THE CONTENTS OF THE FOREGOING DOCUMENT ARE TRUE 
AND CORRECT, AND THAT I AM AUTHORIZED, ON BEHALF OF THE ABOVE 
FIRM, TO MAKE THIS AFFIDAVIT. 

 
By:       ________________________________ Date__________________________ 
 Signed Name of Affiant 
 
  ________________________________ 

Typed Name 
 
 ________________________________ 

Title    
 
For: ________________________________ 

Firm 
 
State of ______________________________________: 
 
County (City) of _______________________________: 
 
On this __________ day of __________________, 20__,  
 
before me, ________________________________________, the undersigned officer, personally  
 
appeared______________________________________________________________________ 
 
known to me to be the person described in the foregoing Affidavit and acknowledged that he 

(she) executed the same in the capacity therein stated and for the purposes therein contained. 

In witness whereof, I hereunto set my hand and official seal. 
 
 
____________________________________________ SEALNotary Public 
 
 
My Commission Expires _______________________  
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CERTIFICATION OF WORK CAPACITY 
 

I do solemnly declare and affirm that the firm stated below has the equipment, labor, 
supervision and financial capacity to perform this Contract either with our organization or with 
Subcontractors, as provided in GP-Section 8 of the MSHA Specifications. 
 

We shall supply such additional information as may be required in accordance with GP-
Section 3 of the MSHA Specifications. 
 
 
By:       ________________________________ Date___________________________ 
 Signed Name of Affiant 
 
  _______________________________ 

Typed Name 
 
 _______________________________ 

Title    
 
For: ______________________________ 

Firm 
 
 
Sworn to before me this _______ day of ________________, 20__ 
 
 
____________________________________________ SEAL 

Notary Public 
 
 
My Commission Expires _______________________  
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 SUB-CONTRACTOR LISTING 
 

The Contractor will name below the Item or Items he proposes to sublet, their dollar 
value, the name of the subcontractor or subcontractors and check the "Minority Business 
Enterprise" column if the named subcontractor so considers itself as per the definition contained 
elsewhere herein these specifications. 

            
 

 
ITEM 
NO. 

 
 

DOLLAR 
VALUE 

 
 
 

SUBCONTRACTOR 

 
 

MINORITY 
BUSINESS 

    ENTERPRISE     
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PROPOSAL GUARANTY 
 
The amount and type of the proposal guarantee which shall be attached to and submitted with the 
bid depends upon the amount of the bid as stated below: 
A Bid Security of $500.00 will be required on Contract Proposals under $20,000. 
A Bid Security totaling 5% of the bid amount will be required on Contract Proposals of $20,000 
or over. 
Acceptable security for bids shall be as follows: 

1. A bond in a form satisfactory to the County underwritten by a company licensed 
to issue bonds in this State; 

2. A bank certified check, bank cashier's check, bank treasurer's check, or cash 
 
I/We understand that the quantities of work as shown herein are approximate only and are 
subject to increase or decrease, and further understand that all costs in connection with the 
complete performance of the work as described in the Plans, Specifications, General Conditions 
Special Provisions, Bid Documents and Contract Documents shall be included in the Contract 
price bid for the entire work to be performed under this Contract. 
 
IT IS FURTHER PROPOSED: 
 
To do all "Extra Work" which may be required to complete the work contemplated at unit prices 
or lump sums to be agreed upon in writing prior to starting such extra work, or, if such prices or 
sums cannot be agreed upon, to perform such work on a "Force Account" basis, as provided for 
in Section 9, GP-9.02, of the MSHA Specifications. 
 
To begin work as specified in the "Notice to Proceed" and to prosecute said work so as to 
complete the Contract within 90 consecutive calendar days.   
 
To furnish a Payment Bond, and a Labor and Material Payment Bond, in the full amount of 
Contract award, as security for the construction and completion of the Contract in accordance 
with the Plans, Specifications, General Conditions, Special Provisions, Bid Documents and 
Contract Documents. 
 
To guarantee all of the work performed under this Contract to be done in accordance with the 
Plans, Specifications, General Conditions, Special Provisions, Bid Documents and Contract 
Documents in a good workmanlike manner and to renew or repair any work which may be 
rejected due to defective materials or workmanship, prior to final completion and acceptance of 
the work. 
 
Enclosed herewith find certified cashier's or treasurer's check or bid bond in the amount of 
__________________________________ Dollars ($_________) made payable to the "Board of 
County Commissioners of Washington County, Maryland”.  This certified cashier's or treasurer's 
check or bid bond in a Proposal Guarantee (which is understood will be forfeited in the event   
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the Form or Contract is not executed, if awarded to the undersigned), is based on the aggregate 
amount of the bid submitted. 
 
 (For execution by Individuals and Partnerships or Corporations) 
 
FOR INDIVIDUALS AND PARTNERSHIPS: 
 
 Name:  _____________________________________ 
 

By:  _____________________________________  
  (Member)    (Seal) 
 
By:  ____________________________________________  
  (Member)     (Seal) 
 
Witness: _____________________________________   

 
FOR CORPORATIONS: 
 

Name:  _____________________________________ 
 

By:  _____________________________________  
                         (President)    (Seal) 
 

Attest:  _____________________________________ 
                              (Secretary) 
 
The Proposal Form shall be filled out in ink.  The Proposal, if submitted by an individual, shall 
be signed by an individual; if submitted by a partnership, shall be signed by such member or 
members of the partnership as have authority to bind the partnership; if submitted by a 
corporation the same shall be signed by an officer and attested by the Secretary or an Assistant 
Secretary.  If not signed by an officer, as aforesaid, there must be attached a copy of that portion 
of the by-laws, or a copy of a Board Resolution, duly certified by the Secretary, showing the 
authority of the person so signing on behalf of the corporation.  In lieu thereof, the corporation 
may file such evidence with the Board of County Commissioners of Washington County, 
Maryland duly certified by the Secretary, together with a list of the names of those officers 
having authority to execute documents on behalf of the corporation, duly certified by the 
Secretary, which listing shall remain in full force and effect until such time as the Board of 
County Commissioners of Washington County, Maryland is advised in writing to the contrary.  
In any case where a Proposal is signed by an Attorney-in-Fact a copy of the appointing 
document, duly certified must accompany the same. 
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BID LETTER 
 
In order for a Proposal to be considered, it is necessary that the following guaranty from Surety 
be executed.  
 
The _________________________________ agrees to act as surety for  ___________________ 

(Name of Bonding Company)       (Name of Bidder) 
 
and to furnish the full amount of Proposal Guaranty as required by GP-Section 2 of the MSHA 
Specifications. 
 
The aforementioned Bonding Company will also furnish the full amount of the Performance 
Bond and Labor and Material Payment Bond as required by GP-Section 3 of the MSHA 
Specifications. 
 
The guaranty is effective for the 90 days following the bid opening date, as specified in GP-
Section 3 of the MSHA Specifications, unless this time period is modified by the Special 
Provisions or extended by mutual agreement between the County, the Bonding Company, and 
the Contractor. 
 
WITNESS:     

   ___________________________________ 
         (Date) 
 
_____________________________________ __________________________________________                                                                      
(Typed Name of Surety)  (Signed Name of Surety) 
 
_____________________________________ __________________________________________                                                                      
(Typed Name and Title of Witness)  (Signed Name of Witness) 
 
 
_____________________________________  __________________________________________ 
(Seal)       (Typed Name and Telephone Number of local agent) 
 
NOTE 1:  Signatories other than Principals must attach "Power of Attorney".  Failure to 

execute the Contract and file acceptable Performance and Payment Bonds shall 
preclude awarding the Contract and require forfeiture of the Proposal Guaranty, 
all as detailed in GP-Section 3 of the MSHA Specifications. 

 
NOTE 2: Failure of the Bidder to execute the Contract and file acceptable security shall be 

just cause for annulment of the award and the forfeiture of the proposal guaranty, 
which shall become property of the County as sustained liquidated damages. 
Award may then be made to the next lowest responsive, responsible Bidder or the 
work may be re-advertised. Failure to have this Bid Letter executed by Surety and 
submitted with Proposal will result in rejection of Bid. 
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BID BOND 
 
A Bid Bond shall be submitted on American Institute of Architects  Document A310, February 
1970 Edition; to be furnished by the bidder. 
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SUMMARY SCHEDULE OF PRICES 
 
 
 
ROOF REPLACEMENT (MECHANICALLY ATTACHED)  
(BASE BID)………...………………………………….…………........$____________________ 
 
 
 
 (CONSTRUCTION CONTINGENCY ALLOWANCE)………………$_10,000_____________ 
 
Note: This construction contingency will cover the work to replace wet or deteriorated insulation 
on roof and furnish/install new insulation (the area will be measured by the engineer and paid for 
at the unit price as listed below).  At closeout of contract, funds remaining in construction 
contingency allowance will be credited to the owner by change order. 
 
 
PROJECT TOTAL (BASE BID + CON. CNTG. ALLOWANCE): $____________________ 
 
 
 
 
 
 
 
 
UNIT PRICE SCHEDULE:  
 

A. Unit Price No. 1 – Remove and Replace Wet or Deteriorated Insulation and 
Furnish/Install New Insulation @  

 
 
Dollars ($______________________ per 4’x8’ sheet),  Dollars ($___________ per 4’x8’ sheet) 
        (Written)                  (Figures) 
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