PROPOSAL

B COPA 4 & 8 – FA – NI

BLUESTONE, INC.

Mr. Ron Jenkins

160 Stevens Hill Road
COLEBROOK, NEW HAMPSHIRE 03576
(603) 487-5419
(800) 639-4016 – Same phone # since 1984
http://bsprs.com

PROPOSAL SUBMITTED TO

PHONE

DATE

Ocean State Job Lot

401-862-6717

February 11, 2018

STREET

JOB NAME

375 Commerce Park Rd

NEW ROOF WITH 160 mil BLUESTONE COPA (Co Polymer Alloy) 4&8
and Aluminizing with Super Duty Aluminum paint

CITY, STATE and ZIP CODE

JOB LOCATION

N. Kingstown, RI 02852

583 Lancaster Road, Northumberland, NH – OSJL
Store #405

ARCHITECT

DATE OF PLANS

JOB PHONE

Fully Adhered
We hereby submit specifications and estimates for:

36,000 SQ. FT OF NEW ROOF WITH 160 and 320 mil BLUESTONE COPA 4 & 8
The TPO membrane roofing system will be pressure washed with a 4,000 psi
commercial pressure washer to create a clean bonding surface for the BLUESTONE
Membrane.
Once the roof is clean, starting at the low point and working up, 1 ply of 160
mil BLUESTONE COPA 4(Co Polymer Alloy) will be fully adhered to the old TPO membrane
with a 7 burner Dragon Wagon, with 8 inch HEAT WELDED side laps and 10 inch HEAT
WELDED end laps. All joints will be staggered to maximize lap integrity and the
strength of the roof.
Once the roof is complete, a 2nd ply of 160 mil BLUESTONE COPA 4 will be fully
adhered to the 1st ply starting from the low point of the roof and extending 40 ft.
up from the edge of the roof.
Once the membrane installation is complete, new .040 aluminum drip edge will
be installed on all perimeters and the roof.
TOTAL FOR 1 PLY 160 mil BLUESTONE COPA 4 FOR ONLY $5.68 per sq. ft.-= $204,600.00
2 PLY SECTION SPECIFICATIONS
Roof deck repairs will be extra at $75.00 per man hour plus materials.
NONE EXPECTED

We Propose

hereby to furnish material and labor - complete in accordance with above specifications, for the sum of:

Payment to be made as follows:

50% down with progressive payments equal to the work completed.
ll material is guaranteed to be as specified. All work to be completed in a workmanlike manner according to standard practices. Any alteration or deviation from above specifications involving extra costs
will be executed only upon written orders, and will become an extra charge over and above the estimate. All agreements contingent upon strikes, accidents or delays beyond our control. Owner to carry fire,
tornado and other necessary insurance. Our workers are fully covered by Workman’s Compensation Insurance.

Authorized Signature ____________________________________ Note: This proposal may be withdrawn by us if not accepted within ______________ days

Acceptance Signature:

Signature:

The above prices, specifications and conditions are satisfactory and are hereby accepted. You are authorized to do the work as specified. Payment will be made as outlined above.

Date of Acceptance

Date of Acceptance______________________________________________________________________________________

PROPOSAL

B COPA 4 & 8 – FA – NI - SDAP

BLUESTONE, INC.
160 Stevens Hill Road
COLEBROOK, NEW HAMPSHIRE 03576
(603) 487-5419
(800) 639-4016 – Same phone # since 1984
http://bsprs.com

Mr. Ron Jenkins
PROPOSAL SUBMITTED TO

PHONE

DATE

Ocean State Job Lot

401-862-6717

February 11, 2018

STREET

JOB NAME

375 Commerce Park Rd

NEW ROOF WITH 160 mil BLUESTONE COPA (Co Polymer Alloy) 4
and Aluminizing with Bluestone Super Duty Aluminum Paint

CITY, STATE and ZIP CODE

JOB LOCATION

N. Kingstown, RI 02852

583 Lancaster Road, Northumberland, NH – OSJL
Store #405

ARCHITECT

DATE OF PLANS

JOB PHONE

Fully Adhered
We hereby submit specifications and estimates for:

36,000 SQ. FT OF NEW ROOF WITH 160 BLUESTONE COPA 4
ALUMINIZING WITH BLUESTONE SUPER DUTY ALUMINUM PAINT
The old TPO roofing system will be pressure washed with a 4,000 psi commercial
pressure washer to create a clean bonding surface for the BLUESTONE Membrane.
Once the old roof is clean, 1 ply of 160 mil BLUESTONE COPA (Co Polymer Alloy)
4 will be fully adhered to the old TPO membrane, starting at the low point and
working up, with 8 inch HEAT WELDED side laps and 10 inch HEAT WELDED end laps. All
joints will be staggered to maximize lap integrity and the strength of the roof.
Once the membrane is installed, new .040 aluminum drip edge will be installed
on all perimeters of the roof.
Once the roof installation is complete the new roof will be aluminized with
BLUESTONE SUPER DUTY ALUMINUM PAINT at a rate of 300 sq. ft. per gallon.
TOTAL FOR 1 PLY 160 mil BLUESTONE COPA 4 & ALUMINIZATION FOR ONLY $5.51 per sq. ft.-=$198,300.00

Roof deck repairs will be extra at $75.00 per man hour plus materials.
NONE EXPECTED

We Propose

hereby to furnish material and labor - complete in accordance with above specifications, for the sum of:

Payment to be made as follows:

50% down with progressive payments equal to the work completed
ll material is guaranteed to be as specified. All work to be completed in a workmanlike manner according to standard practices. Any alteration or deviation from above specifications involving extra costs
will be executed only upon written orders, and will become an extra charge over and above the estimate. All agreements contingent upon strikes, accidents or delays beyond our control. Owner to carry fire,
tornado and other necessary insurance. Our workers are fully covered by Workman’s Compensation Insurance.

Authorized Signature ____________________________________ Note: This proposal may be withdrawn by us if not accepted within ______________ days

Acceptance Signature:

Signature:

The above prices, specifications and conditions are satisfactory and are hereby accepted. You are authorized to do the work as specified. Payment will be made as outlined above.

Date of Acceptance

Date of Acceptance______________________________________________________________________________________

PROPOSAL

B COPA 4 & 8 – FA – NI

BLUESTONE, INC.

Mr. Ron Jenkins

160 Stevens Hill Road
COLEBROOK, NEW HAMPSHIRE 03576
(603) 487-5419
(800) 639-4016 – Same phone # since 1984
http://bsprs.com

PROPOSAL SUBMITTED TO

PHONE

DATE

Ocean State Job Lot

401-862-6717

February 7, 2018

STREET

JOB NAME

375 Commerce Park Rd

NEW ROOF WITH 160 mil BLUESTONE COPA (Co Polymer Alloy) 8

CITY, STATE and ZIP CODE

JOB LOCATION

N. Kingstown, RI 02852

583 Lancaster Road, Northumberland, NH – OSJL
Store #405

ARCHITECT

DATE OF PLANS

JOB PHONE

Fully Adhered
We hereby submit specifications and estimates for:

9,600 SQ. FT. NEW ROOF SECTION WITH 320 mil BLUESTONE COPA 8
36,000 SQ. FT OF SEALING ROOF WITH BLUESTONE SUPER DUTY ALUMINUM PAINT
The TPO membrane roofing system will be pressure washed with a 4,000 psi
commercial pressure washer to create a clean bonding surface for the BLUESTONE
Membrane.
Once the roof is clean, starting at the low point and working up, 1 ply of 160
mil BLUESTONE COPA 4(Co Polymer Alloy) will be fully adhered to the old TPO membrane
with a 7 burner Dragon Wagon, with 8 inch HEAT WELDED side laps and 10 inch HEAT
WELDED end laps, 40 ft up from the edge of the roof. All joints will be staggered to
maximize lap integrity and the strength of the roof.
Once the roof is complete, a 2nd ply of 160 mil BLUESTONE COPA 4 will be fully
adhered to the 1st ply starting from the low point of the roof and extending 40 ft.
up from the edge of the roof.
Once the membrane installation is complete, new .040 aluminum drip edge will
be installed on all perimeters of the roof with the new membrane.
Once the new membrane section is completed, the TPO membrane will be sealed
and then painting with BLUESTONE SUPER DUTY ALUMINUM PAINT.
2 PLY 320 mil BLUESTONE COPA 8 WITH SEALING & ALUMINIZING ROOF FOR ONLY $3.56 per sq. ft.-=$128,175.00

Roof deck repairs will be extra at $75.00 per man hour plus materials.
NONE EXPECTED

We Propose

hereby to furnish material and labor - complete in accordance with above specifications, for the sum of:

Payment to be made as follows:

50% down with progressive payments equal to the work completed.
ll material is guaranteed to be as specified. All work to be completed in a workmanlike manner according to standard practices. Any alteration or deviation from above specifications involving extra costs
will be executed only upon written orders, and will become an extra charge over and above the estimate. All agreements contingent upon strikes, accidents or delays beyond our control. Owner to carry fire,
tornado and other necessary insurance. Our workers are fully covered by Workman’s Compensation Insurance.

RECOMMENDED

Authorized Signature ____________________________________ Note: This proposal may be withdrawn by us if not accepted within ______________ days

Acceptance Signature:

Signature:

The above prices, specifications and conditions are satisfactory and are hereby accepted. You are authorized to do the work as specified. Payment will be made as outlined above.

Date of Acceptance

Date of Acceptance______________________________________________________________________________________

PROPOSAL

SDAP

BLUESTONE, INC.

Mr. Ron Jenkins

160 Stevens Hill Road
COLEBROOK, NEW HAMPSHIRE 03576
(603) 487-5419
(800) 639-4016 – Same phone # since 1984
http://bsprs.com

PROPOSAL SUBMITTED TO

PHONE

DATE

Ocean State Job Lot

401-862-6717

February 11, 2018

STREET

JOB NAME

375 Commerce Park Rd

Sealing roof Bluestone Superflex Elastomeric sealant
and Aluminizing with Super Duty Aluminum Paint

CITY, STATE and ZIP CODE

JOB LOCATION

N. Kingstown, RI 02852

583 Lancaster Road, Northumberland, NH – OSJL
Store #405

ARCHITECT

DATE OF PLANS

JOB PHONE

Sealing & Aluminizing
We hereby submit specifications and estimates for:

36,000 SQ. FT OF SEALING ROOF WITH BLUESTONE SUPERFLEX ELASTOMERIC SEALANT
ALUMINIZING WITH SUPER DUTY ALUMINUM PAINT
The old TPO roofing system will be pressure washed with a 4,000 psi
commercial pressure washer to create a clean bonding surface for the
BLUESTONE SUPERFLEX ELASTOMERIC SEALANT and SUPER DUTY ALUMINUM PAINT.
Once the membrane has been pressure washed clean, the TPO membrane
section will be closely inspected. Micro punctures will be sealed and seams
reinforced with BLUESTONE SUPERFLEX ELASTOMERIC SEALANT. Once the sealing of
the roof is complete, it will be aluminized with BLUESTONE SUPER DUTY
ALUMINUM PAINT.
SEALING AND ALUMINIZING ROOF FOR ONLY $1.24 per sq. ft.----------=$44,700.00
Roof deck repairs will be extra at $75.00 per man hour plus materials.
NONE EXPECTED

We Propose

hereby to furnish material and labor - complete in accordance with above specifications, for the sum of:

Payment to be made as follows:

50% down with progressive payments equal to the work completed.
ll material is guaranteed to be as specified. All work to be completed in a workmanlike manner according to standard practices. Any alteration or deviation from above specifications involving extra costs
will be executed only upon written orders, and will become an extra charge over and above the estimate. All agreements contingent upon strikes, accidents or delays beyond our control. Owner to carry fire,
tornado and other necessary insurance. Our workers are fully covered by Workman’s Compensation Insurance.

Authorized Signature ____________________________________ Note: This proposal may be withdrawn by us if not accepted within ______________ days

Acceptance Signature:

Signature:

The above prices, specifications and conditions are satisfactory and are hereby accepted. You are authorized to do the work as specified. Payment will be made as outlined above.

Date of Acceptance

Date of Acceptance______________________________________________________________________________________

TPO membranes vary greatly from
one batch to another. They
promote the growth of algae. This
roof seems like it is a patchwork of
leftovers from other roofing jobs.

The roof over OSJL has good drainage over 90% of the roof but fails to
drain properly at the drainage edge. This causes severe ice dams in the
Winter causing the water to back up as much as 50 ft. onto the roof. The ice
dams create severe stress on the roof membrane seams as the ice expands
and contracts while bonded to the roof membrane. This causes leaks. This
roof is still new and is already leaking. The solution is a roofing system
designed to perform under unlimited amounts of ponding water.

These round holes in the snow are caused by a heat transfer
from the inside to the outside through the shaft of the screws
securing the insulation. This loss of heat can be eliminated in
the 250 mil loose laid and ballasted Bluestone Premium
Roofing systems.

The cold overhang over a
heated building exacerbates
the creation of ice dams.

These rust stains on the OSJL roof
section mean that the corrugated
roof deck is rusty and runs from
the front of the building to the
back. The roof is leaking and the
water is running along the ribs to
the outside of the building. If this
is ignored, permanent damage to
the roof deck will occur and will
result in expensive emergency
repairs.

The following article titled
“THE MYSTERY BEHIND FIRE CODES”
can now be renamed
“MYSTERY SOLVED!”

ASTM fire test need updating

Class A listed EPDM and TPO roof systems fail flame-spread tests
November 11, 2003
By: Mike Russo
Roofing/Siding/ Insulation (RSI)
Cincinnati, OH - Research completed by the Midwest Roofing Contractors Association (MRCA) shows that the American
Society for Testing & Materials (ASTM) E108-00 Standard Test Methods for Fire Tests of Roof Coverings may be in dire
need of an update.
Jesse Beitel, a chemist and senior scientist at Hughes Associates, conducted third party testing of new Class A-listed
EPDM and TPO roofing systems at three different testing laboratories. He found that almost all of these systems failed
the E108 spread of flame test and did not qualify for a Class A rating.
Beitel announced the results during a Technical & Research Committee program at MRCA's 54th annual convention on
October 24th.
"We know we have problems with the test method," said Beitel. "Is there also a problem with the materials? I can't rule it
out."
Three independent laboratories conducted a total of 20 tests on EPDM roof systems in accordance with E108. The roof
systems failed every test. Another TPO roof system passed three tests, but failed another four.
"All of us who have ever used this test (ASTM E108) have felt that it's had its warts," said Beitel. "We need to do a better
job of understanding the dynamics. The test has no reproducibility and a lot of variability."
E108 was introduced about 45 years ago, long before EPDM and TPO were available in the roofing market.
"We need to find some way to calibrate the E108 test," said Beitel, "particularly in terms of the airflow variability in and
around the testing area."
According to Dave Roodvets, technical director of SPRI, "Jess Beitel has provided a report that confirms SPRI's
contention that ASTM E108 test results can vary from one testing laboratory to another. This variation is most likely
caused by differences in the testing chamber size, in the positioning of test equipment within the chamber, in the exhaust
fan size and location, and in sample preparation methods. These differences may actually be worse than SPRI members
had originally assumed."
SPRI represents sheet membrane and component suppliers to the commercial roofing industry.

Many tests, few passes
The systems tested incorporated polyiso insulations blown with both 141b and pentane. Depending on the test, the
membrane edges were installed flush with the insulations, wrapped around the edges of the sample or fastened with
battens. Currently, there is an ASTM ballot out that is trying to clarify the way the edges should be treated in the test.
For the EPDM membranes, the edge treatments had no effect on the test results. But wrapping the edges on the TPOs
controlled the lateral flame spread on either side of the test sample and limited the burn to the center of the sample.
While Beitel found the different edge treatments did not have a dramatic effect on all membranes, SPRI has found the
edge treatment method to be important, according to Roodvets. Again, the association attributes this to variability among
labs.

According to E108, if flame spread on the eight-foot sample exceeds six feet during the 10-minute duration of the test, the
system fails to achieve a Class A rating.
"Almost every test sample went to the full eight feet of flame spread (and failed)," said Beitel. "The fire also traveled the
eight feet in significantly less than 10 minutes."
Beitel then went back to one of the three laboratories to do additional testing at higher slopes. In some cases, the
maximum inclines listed for the systems in the Underwriters Laboratories Building Materials Directory was higher than 1/4"
per foot slope. Obviously, the higher the slope, the more difficult it usually is to achieve a Class A fire rating.
One EPDM roof system with 141b blown foam and wrapped edges was rated Class A at 1/2" per foot. The system almost
passed the test at 1/4" per foot slope-flame spread was 78" instead of the maximum allowed 72"-but failed at its rated 1/2"
per foot slope.
Two TPOs were tested-one with 141b foam and one with pentane. One of the systems was listed Class A for 1" per foot
slopes, but both failed at their maximum listed inclines.
"On its own, the EPDM membrane did fine," observed Beitel. "It burned out about four feet and stopped, as did the 141b
and pentane blown insulations alone directly over plywood. But when the membranes and insulations are combined as
part of a system, the flame spread increases. We don't know why."
Beitel recommended more testing and the forming of an industry group to address the issue.
"Until we fix the test, we can't tell if the results are meaningful," said Beitel. "Only then can I can try to address the
materials issues. There are potentially significant issues here."
At press time, The National Roofing Contractors Association planned on hosting a meeting in Chicago Nov. 13th to
discuss the issue. All interested parties were invited, including contractors, suppliers, consultants and testing laboratories.
"We need to address this as soon as we can," said Beitel. "It's not going to go away."
Previous fire testing by MRCA included the use of aged (field obtained) single-ply roofing samples. This series of
tests was roundly criticized by manufacturers. Among other things, suppliers were concerned that the test samples
were not documented as Class A rated by MRCA, and the E108 standard does not apply to the testing of aged samples.
However, the new research conducted by Beitel follows E108 procedures to the letter, and the results should be of much
greater interest to the industry.
Some may suggest this is a product failure, but at this point, it is a testing problem. Industry needs to work with the test
standard developer, ASTM, and the members of the appropriate committees to fix this testing problem.

THE MYSTERY BEHIND
UNION LEADER

2-2004

Uptown Tavern has small roof-top fire
MANCHESTER --- A roof-top heating unit at the Uptown Tavern caught fire last night, damaging a small section of the roof before firefighters
quickly doused the flames.
Uptown Tavern manager Michael DesRoches reported the fire at 5:05 p.m. after an employee smelled smoke inside the 1301 Elm St. establishment,
District Fire Chief James A. Burkush said.
Firefighters knocked down the fire within 10 minutes, he said. He estimated total damage at $5,000.
It was a one-alarm fire. “We’re very lucky.” Burkush said.
DesRoches said he expects the Tavern to reopen as soon as the fire department clears it.
He said he could not say how many patrons were inside at the time.

Passerby Spots Blaze on Vt. Store Roof
BERLIN, Vt. (AP) – A potentially serious blaze was averted at a shopping plaza Sunday when a department store customer spotted a fire
on the building's roof.
The flames were seen shooting out of heating and air conditioning units mounted on the roof of the Ames department store shortly after 6
p.m., when the store closed.
A passerby alerted employees, who evacuated the building. A security guard and one of the employees climbed onto the roof with fire
extinguishers, which they emptied in unsuccessfully trying to knock down the flames.
Finally, firefighters were called and they quickly contained the fire by turning off propane to the heating system and hosing it down.

Many roofing contractors tend not to take fire codes as seriously as they should considering the
vulnerability of a roofing system to fire

I don't think there's a roofing contractor who isn't feeling overwhelmed with today's industry. Just try discussing any industry topic and in a matter
of minutes angry frustration will be evident. Would you like to possibly change the anger into cynical laughter? Then start discussing fire code
regulations for roofing assemblies and you'll probably hear. “I'm trying to make this months insurance payment, do you really think I’m worrying
about fire codes”? Unless you've personally experienced a building owner's frantic call, screaming that the roofing system you installed last year
is on fire, I guess taking the time to understand fire codes may seem like a laughable subject compared to other survival problems. But if you stop
and think about the consequences of fire and the safety of people in a building the subject becomes frightening.
An average roofing contractor trying to understand fire code regulations from either local or state governments, along with any additional
requirements from a building owners insurance company, may initially find the subject baffling. But maybe this article can help take away some of
the confusion by starting at the beginning.

Preventing fires
Fire is a very rapid chemical reaction between oxygen, heat and certain metals or carbon-based materials. When it occurs in a building its so
dangerous to human life, along with the potential loss of property, that governmental organization s and insurance companies have established fire
codes, standards, and regulations to save lives and limit property damage.
* Governmental fire codes are mandatory regulations that establish guidelines for a building's construction against the spread of fire and were
originally developed by the insurance industry. Their main purpose is to mandate fire safety into a building's construction, so if a fire should develop,
building occupants have time to safely exit and fire fighters will not endanger their lives trying to extinguish it.

* Insurance companies developed additional regulations to limit property damage, which also creates a safer building. These
regulations must be followed - if they are required by the insurance company that insures the building are included in the
governmental codes, or specified in contract documents.
55 RSI-May 1995

Fire testing

Because fires that involve your roofing assembly may start from either exterior or interior conditions, three different tests are commonly used to
compare fire resisting characteristics
The tests are known as: 1) Exterior Fire Hazards, 2) Hourly Interior Fire Endurance, and 3) Interior Fire Hazards. The development of Exterior
Fire Hazards and Interior Fire Endurance testing dates back to the early 1900s, and are part of all governmental fire codes. Interior Fire Hazard
testing was later developed by the combined effort of Underwriters Laboratories and Factory Mutual to limit the insurance industries property losses,
after the huge General Motors transmission plant fire of 1952 in Livonia. Michigan.
None of the tests are guaranteed to simulate real life fire conditions, but only act as comparisons between different types of roofing
assemblies and how they react within the test guidelines. Its very important to realize that roofing materials are never tested as individual
components, but only as a total roofing assembly that includes the deck. This means individual roofing materials do not have any type of fire
resistance rating unless they're installed as part of the total tested assembly.
Types of Testing
1) Exterior Fire Testing
Fires that develop on the surface of a roofing system may start from many sources, but the most common is adjoining area fires that release
burning embers onto neighboring roofing systems. Other causes include: fireworks not fully extinguished before impacting on a roof's surface, a lit
cigarette butt being carelessly discarded by at workmen or one that's thrown out an adjoining window or door by a building's occupants, fires in roof
top equipment that spread to the roofing membrane, transfer of thermal radiation from adjoining fires, etc.. Because of these and other dangers,
tests are used to classify a roofing assembly's exterior fire resistance.
Exterior Fire Testing for roofing assemblies was originally developed by Underwriters Laboratories (U.L.) and the National Fire Protection
Association (NFPA). The test was later adopted by the American Society of Testing and Materials (ASTM). So don't be confused if you see different
names such as N.F.P.A.#256. U.L.#790 or ASTM#108, they're all basically the same test and any one or all of them may be quoted in building codes
or insurance regulations as the exterior fire testing standard they use.
The results of the tests classify a roofing assembly as A, B, or C. With Class A being the most fire resistant and Class C the least. Systems
that are not tested or do not pass the test criteria are known as Nonclassified. Two common examples of Nonclassified roofing systems is the use of
non-fire retardant products, or the installation of a roofing assembly that does not meet Class A, B, or C guidelines.
There are several ways of researching a roofing system's classification, including contacting a roofing material manufacturer but
Underwriters Laboratories - "Roofing Materials and Systems Directory" is the most common source. By looking up
56 RSI-May 1995

2000 INTERNATIONAL BUILDING CODE
1505.2 Class A roof assemblies. Class A roof assemblies are those that are
effective against severe fire test exposure. Class A roof assemblies and roof
coverings shall be listed and identified as Class A by an approved testing agency. Class
A roof assemblies shall be permitted for use in buildings or structures of all types of
construction.

Status Report on the MRCA Fire Test Program
Due to the rumblings, back room discussions, and at time the loud public outcry, the following is an
attempt to provide a dispassionate response to those of you seeking answers. This is some additional
information being forwarded to the MRCA membership following our September Convention program in
Chicago. The reason we embarked on this study was the result of the following:
• Concerns about maintenance of fire ratings over the service life of the roofing system.
• Fires have occurred on coated modified bitumen roofing systems.
• Scandinavian public television report indicating problems with modified bitumen fire ratings
* Coating deterioration of roofing systems that require coatings to maintain their fire ratings.
The preceding points spawned two MRCA Technical and Research programs.
• Coatings Program (beginning in 1998 and ongoing)
• Fire testing of aged roofing systems
FIRE TEST TIME LINE
1995: Aged modified bitumen roofing samples were tested.
2001: Spread of flame and burning brand tests were performed on PVC, TPO, EPDM, and Modified
Bitumen membranes. The modified bitumen and PVC data was consistent while the TPO and EPDM data
was not. As a result of these inconsistencies, further testing was deemed necessary.
2002: A new series of tests was undertaken to develop base line data and augment the 2001 data These tests
resulted in the majority of the membranes failing the ASTM E-108 protocol. This research was reported in
September 2002 at the MRCA Convention in Chicago.
October 25, 2002: A letter from the President of Firestone Building Products was received, raising
questions regarding not only the results of the test but the methods utilized. This letter asked that we "avoid
any further public dissemination of the fire test study data."
October 30-31, 2002: Because of the concerns with the test results, a meeting was held at the NRCA
headquarters in Chicago. Attending the meeting were members of the manufacturing community, testing
agencies, NRCA and MRCA members and technical advisors. At this meeting it was divulged by one of the
code approved testing agencies

Page 2
that it had been using a modification to the E-108 test for years without notifying ASTM or changing its
own internal written standards for conducting the tests. This modification included the complete wrapping
of the perimeter edge of the test sample.
November 21-23, 2002: The MRCA Executive Committee met and formulated a response letter strongly
disagreeing with statements made by Firestone. This letter was reviewed and sent at a later date to be
explained later in this report.
A letter dated December 4, 2002 from the Vice President of Sales and Marketing from Carlisle SynTec
Inc. listing a number of criticisms, demanding retractions and that MRCA promulgate results of Carlisle's
long term fire testing.
December 10, 2002: At the ASTM meeting in Miami, Florida, a representative of UL proposed in writing
a change to the ASTM E-108 test standard to provide for wrapping of the perimeter edge of the test sample,
a procedure now utilized by some testing agencies. This proposal change should be balloted in the near
future.
December 12, 2002: The letter formulated at the November meeting of the Executive Committee was sent
to Firestone along with a similar response to the Carlisle letter above.
December 20, 2002: A letter of response was received from Carlisle moderating its previous letter of
criticism and agreeing that ASTM E-108 needed review.
(Gerard Beloin’s note) ASTM E-108/UL 790 Class A Fire Rating has been removed from
Carlisle’s web site and all of it’s sales literature. There are dozens references to CODE
“A”, DESIGN “A” and Class “A” Criteria, but not one reference to the Carlisle membranes
achieving the ASTM E 108/UL 790 Class A Fire Rating. That would be illegal. The Bluestone
literature simply and accurately states “ASTM E 108/UL 790 Class A+ Fire Rating”.

January 17, 2003: The MRCA Executive Committee and Technical and Research Committee made the
decision to publish this status report. MRCA intends to conduct further testing to correlate the test results.
At this time the MRCA has no plans to publish the 2002 fire test results and it is premature to draw any
conclusions.
As a member of our MRCA Technical and Research Committee often says "Stay Tuned."

Technology Today
Are fire ratings permanent?
January, 2002
by Mark S. Graham
In October, the Midwest Roofing Contractors Association (MRCA) held its 52nd Annual Convention and Trade Show in Nashville, Tenn. As part
of the convention, MRCA's Technical & Research (T & R) Committee provided a report about its testing of fire-resistance properties of aged
roof membrane assemblies. The testing provides some insightful information.
Fire testing
MRCA's T & R Committee collected 10 sets of samples for testing from aged roof membrane assemblies in Illinois, Iowa, Kansas, Minnesota
and Missouri. The 10 sets consisted of APP- and SBS-polymer-modified bitumen sheets and EPDM, PVC and TPO roof membrane systems
complete with their original insulation. The roof samples, which ranged in age from four to 15 years at the time of testing, were taken from roof
assemblies that originally were fire-rated.
The samples were shipped to an independent testing laboratory for limited testing in accordance with ASTM E108, "Standard Test Methods for
Fire Tests of Roof Coverings." ASTM E108 evaluates the relative fire characteristics of roof assemblies under simulated fire originating on the
outsides of buildings and is the technical basis for Class A, B and C fire-resistance ratings for roof assemblies. For MRCA's testing, only the
spread-of-flame and burning-brand tests from ASTM E108 were performed.
MRCA's testing revealed only four of the 10 aged roof assemblies passed the spread-of-flame test and four passed the burning-brand test. Two
of the aged roof assemblies passed both tests. Only these two roof assemblies likely have maintained their fire-resistance ratings in their aged
conditions.
MRCA's testing illustrates a significant point—roof assemblies do not necessarily maintain their fire-resistance ratings throughout their lives.
Code requirements
A review of building code requirements reveals model building codes generally require fire-resistance properties and ratings for roof assemblies
to be maintained throughout buildings' lives.
For example, in the International Building Code, 2000 Edition's (IBC's) Section 3401.2—Maintenance, it states " ... devices and safeguards
which are required by this code shall be maintained in conformance with the code edition under which installed."
The code also indicates "the owner or the owner's designated agent shall be responsible for maintenance of buildings and structures."
A need for data
The results of MRCA's testing illustrate a need in the roofing industry for additional data regarding the fire-resistance properties of aged roof
assemblies.
The U.S. roofing industry has only limited data regarding which roof assemblies adequately maintain fire-resistance ratings and which have fireresistance properties that degrade with time or weathering. It is reasonable to assume, for example, that aggregate-surfaced roof membrane
assemblies likely will maintain fire-resistance ratings unless there is significant scouring or blow-off of the aggregate surfacing. This is because
aggregate largely provides for these roof assemblies' fire resistances. However, the fire resistances of aged mechanically attached and fully
adhered single-ply roof membrane assemblies, for example, are largely unknown.
Also, at what age or under what conditions will a particular roof assembly's fire-resistance properties degrade to the point that it no longer
maintains its fire rating? Once at that point, what extent of maintenance or repair is necessary to return a roof assembly to its original fire
rating?
Currently, roofing professionals do not have adequate information to share with building owners regarding how to properly maintain aging roof
assemblies in a building code-compliant, fire-resistance-rated condition.
I encourage those that the U.S. roofing industry relies upon for fire-resistance information—namely FM Global, Underwriters Laboratories Inc.
and roofing product manufacturers—to provide additional information regarding the fire-resistance properties of aged roof membrane
assemblies. If necessary, additional research should be conducted to develop data for specific roof membrane assemblies.

Until such information is available, I encourage roofing contractors to be cautious of any representations
made or that they make regarding the current fire resistances of existing roof assemblies.
Mark S. Graham is NRCA's associate executive director of technical services.
Copyright © 2004 National Roofing Contractors Association

MRCA test results
reveal roof assembly failures
At its convention in September, the Midwest Roofing Contractors
Association (MRCA) revealed the findings of its recent study of
the fire resistance properties of new and aged single-ply membrane
roof assemblies. The study tested the spread of flame for six
EPDM and TPO membranes installed in 34 Class A-listed roof
assembly configurations. The spread-of-flame testing was
conducted according to ASTM E108, “Standard Test Methods for
Fire Tests of Roof Coverings,” which is a code-recognized test
method.
According to the study, 21 of the 34 tested assemblies failed the
test. These findings are significant because the tested roof
assemblies were thought to be fire-resistant. The fire resistance
of roof assemblies is a critical element in building code
compliance in most building occupancy types.
MRCA, with support from NRCA, is meeting with the affected
manufacturers.
Professional Roofing - November 2002
(Gerard Beloin’s note) We at Bluestone have been saying for 15 years that the thin membrane roofing systems could not possibly meet
their claims of achieving a Class A Fire Rating as stated in the BOCA and IBC books. Multi-million dollar payoffs to the testing
agencies are suspected.

NH fire marshal calls for tougher codes
March 5, 2003 – The Manchester Union Leader
By DAVID TIRRELL-WYSOCKI
The Associated Press
CONCORD - They preach fire safety constantly, and now fire marshals around the country hope recent
nightclub and nursing home tragedies will help them add urgency to their call to toughen safety and building
codes - and save lives.
"Can we honestly expect to protect ourselves from terrorist acts when we have chosen to construct and fill
buildings with products and materials that spread fire so fast that people are dead before the fire departments
receive the alarm?" said Donald Bliss, New Hampshire's fire marshal and president of the National
Association of State Fire Marshals.
Bliss said the last two weeks have seen just the type of tragedies and near-tragedies that tougher building
and fire codes, trained employees and attention to safety can prevent:
• Feb. 17: 21 people die in a panic to escape pepper spray in a Chicago club.
• Feb. 20: 98 people die in a Rhode Island nightclub fire.
• Feb. 22: nine are hurt when a Maryland Toys R Us store roof built to 1955 standards collapses under snow
and rain.
• Feb. 22: no one hurt as Maryland elementary school roofs collapse under snow and rain.
• Feb. 26: a dozen people die in a Connecticut nursing home fire.
"We have had enough tragedy in two weeks to last a lifetime," Bliss said.
If the Chicago incident had involved a fire, he said, hundreds would have died fighting their way to too
few exits.
In Rhode Island, the use of a combustible wall covering allowed flames to engulf the club "in less time
than it takes to cook an egg," he said, and could have happened just about anywhere in the country.
In Hartford, arson is suspected in the nursing home fire, but the results could have been as deadly
with an electrical fire, Bliss said.
The roof collapses in Maryland were close calls.
"Just imagine a hundred third graders under tons of debris. It could have happened if the school roof
collapsed one day sooner," Bliss said.
He commented in a statement written in response to the tragedies and in an interview yesterday.
Cities, towns, states and Congress must revisit building codes, he said, "to ensure that fire protection
considerations are the best they possibly can be."
In addition, his organization is calling for more money, attention and support for fire prevention and
code enforcement.
"We continue to hear disturbing reports of code enforcers being pressured by politicians and property
owners to ignore obvious violations," Bliss said. "It is time for Congress to find out if these reports are true."
Congress also must help toughen standards for upholstery, furniture, bedding, mattresses, candles
and any type of plastic material found in home and business, he said.
"Why is it that we fill our homes and workplaces with products that ignite and spread fire so easily?"
he asked.
For some time, the organization's Catastrophic Fire Task Force has looked at ways to improve
conditions in buildings, such as nightclubs, malls and schools, that have a high potential for fires
that can kill a lot of people quickly.
It also has formed a Partnership for Safer Buildings with fire officials, business officials,
engineers and architects to evaluate fire protection requirements and building codes and recommend
improvements and updates.
The Toys `R' Us store that collapsed in Maryland met county building codes but was 40 years old and
subject to regulations dating to 1955.
Code changes and putting more inspectors in the field won't be cheap, he said, but saving lives is
more valuable.
"We're talking about the safety of the public for the next 50 or 75 years
over the life of a building," he said. "When we look at the millions and millions and millions of dollars we
spend on fire suppression, that's important, but we don't think it's going to cost much more to improve fire
prevention and have an incredible payback."
Bliss said the tragedies have prompted legislators and governors around the country to call on his
counterparts for guidance.
"Certainly, we want to have some good come out of this," he said. "We have a responsibility to take a leadership role in this area
and move ahead."

The More Things Change
BY L.B. MORRIS

First and foremost, congratulations to RSI for 60 years of journalistic excellence and fortitude. Covering the
roofing industry for that long of a time period has to rank exceptionally high up in the endurance category. Move
over Lance Armstrong and the Tour de France, here come Mike Russo and RSI.
To get to the meat of my subject, one can go directly to the Midwest Roofing Contractor Association’s (MRCA)
Technical and Research (T&R) Committee. Looking back, it is interesting to note that the more things change, the
more they stay the same. This is quite true of the T&R’s positive historical impact on the roofing industry.
In the early days of the MRCA, during the 1960s, the T&R Committee was empowered by industry leaders such
as Paul Morris, Bill Cullen (with the National Bureau of Standards, now NIST), Ray Johnson, Bill Kugler, Dr.
Rene Dupuis and many others. They set the Gold Standard of Excellence when it came to impacting the industry
with technical programs and new criteria.
The more things change, the more they stay the same. This statement rings true again when looking at numerous
technical programs started long ago, but it is still relevant to the industry today.
Don’t panic
To quote from the archives of MRCA’s T&R committee: “In 1965, MRCA issued the first of its publications:
Don’t Panic — Here’s How to Make a Roof Drain. Paul Morris was principally responsible for authorizing this
publication, which gained immediate success. The Asphalt Roofing Industry Bureau distributed the brochure to
1,800 select architects and designers across the United States. The publication made dead-level roofs a thing of the
past, as architects uniformly accepted its recommended 1/4-inch minimum slope to provide proper drainage.”
These 1965 criteria dramatically changed the industry, and are key elements of good roofing practice in 2005.
Aged iso values
This subject of aged R-values for polyisocyanurate roof insulation was first brought to the attention of the roofing
industry by MRCA’s T&R in 1982. This technical program was entitled, “The Isoman Cometh — Contractor
Integrity at Stake.” Two roofing contractors on the T&R Committee from Kansas City were the researchers and
speakers.
The reason for this program was two-fold. Our customers’ heating and cooling costs were excessively
expensive, based on the cost savings that the roof insulation R-value should have rendered. Also of interest and
concern was that the iso manufacturers had an incredible diversity of aged “K” values, ranging from “K”=O.ll to
“K”=0.17. This would compute for an R-20 isocyanurate board to be anywhere in thickness from 2.20” to 3.40”.
One manufacturer, in less than a year’s time, changed the thickness of its R-20 product from 3.2 inches to 3.0
inches and then down to 2.65 inches; each and every one of these thickness at the time was sold for an R-20.
Two test methods were used. The first was using field thermocouples to register the heat flow through the iso
samples. This proved the three tested manufacturer’s boards were basically the same—no one had built a better
mousetrap—and someone was grossly misrepresenting their aged R-values. The second test method was taking the
samples from Kansas City to Celotex’s Jim Walters Research Center in Tampa, FL, where the aged samples were
tested using ASTM C-5 18 criteria.
This program was just the beginning of the iso aged R-value controversy. After the completion of this T&R
convention program, Paul Morris made the observation that those two Kansas City boys were about as popular with
the iso roof insulation manufacturers as two skunks at a Sunday school picnic.
A follow-up test program in 1985 set the stage for a 1987 Joint Technical Bulletin by the National Roofing
Contractors Association and MRCA. This paper in sum stated that the correct aged R-value per inch should equal
5.60 (K=0.18). More than 20 years later, the isocyanurate manufacturers have published data stating the revised
aged R-value is about 6.0 per inch.
CERTA
In 1986, MRCA’s T&R Committee formed an Ad Hoc Committee on Safety and Heat Welding of Roofing.
Within the originally conceived document, we stated, “The roofing industry has a need for safety training of
mechanics involved with the installing of torch welded modified bitumen roofing systems.” And in the summary, it
noted, “MRCA is strongly committed to the development of this safety training program. We feel it is a program
which is greatly needed in the roofing industry and our roofing contractor members will find very beneficial.”
The original curriculum was implemented with the help of the Roofing Industry Educational Institute (RIEI) and
was based on the MRCA document “Safety in Torch Welding” and the safety film produced by ARMA, the
International Roofers Union, NRCA and Owens Corning Fiberglas. Bill Kugler—then co-chairman of the T&R—
www.rsimag.com/OCTOBER 2005/RSI 45

was indeed the father of CERTA.
Since then, the CERTA program has had a few facelifrs and updates. CERTA is now, in 2005, a joint program
between NRCA and MRCA, and it remains vital to a large segment of the roofing industry, as well as to the bottom
line of the MRCA.
Aged membranes
In 2001, MRCA’s T&R Committee continued to set the gold standard for industry research projects. At that time
they initiated a study of Aged Roof Membranes to determine which ones maintained their Class “A” fire ratings.
This was originally believed to be only a one-year program. But due to the continuation of controversial and
disturbing results from the in-depth testing, it now appears that the final program will occur at the MRCA
convention in 2005.
With the additional excellent help of the NRCA in 2003, this program identified numerous membrane
systems—still being marketed, sold and installed today—that do not pass the nationally recognized and mandated
ASTM E-108 Class A fire test. In addition to pointing out numerous failed EPDM and TPO membrane systems,
this program also uncovered severely flawed test procedures by a major national testing organization.
Dr. Rene Dupuis, Jim Barr (T&R Chairman) and the T&R Committee have stood up to the 900-pound gorillas
of our industry, to get the truth out. They and their counterparts in the NRCA deserve our respect and admiration.
The more things change, the more they stay the same. This statement has proven to be true of MRCA’s T&R
Committee, which continues to profoundly impact the roofing industry.
LB. Morris is president of Sellers & Marquis City MO. Roofing, Kansas
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Thermoplastic Olefins
By John D'Annunzio

Although polyolefins have been used in a number of
waterproofing applications throughout the years, the material’s
stiff properties initially made them unsuitable for roofing
applications. They were primarily used in unexposed
applications such as pond liners, waste disposals and open
tunnels because they did not posses the proper stabilizers to
perform in exposed applications.
Recent advancements in polymer technology have led to the
development and use of these polymers for roof membranes. The thermoplastic polymers
(polypropylene or polyethylene) are combined with flexibilizing comonomers (elastomeric
polymer) in a reactor during the fusion of the polymers. This combination of polymers adds
flexibility to the thermoplastics. The recently developed technology has allowed for additives to
be integrated with the base polymers, such as ultraviolet stabilizers, pigments (coloring), and fire
retardants, to provide the weathering characteristics required in a roof membrane.
Flexibility is achieved through an internal plastification that occurs in the reactor process with the
other polymers. No plasticizers are added to thermoplastic olefins; plastification is achieved
internally during raw material production through the use of comonomers. In this process, the
comonomers create an enlarged free volume that decreases the crystallinity of the
polypropylene and polyethylene polymers. Therefore, there is no loss of plasticizing agents from
thermoplastic olefins (TPOs).
The TPO polymer is heated and mixed with a custom blend of fire retardants, pigments and
ultraviolet stabilizers. Unlike most thermoplastic materials, TPOs do not contain any plasticizers.
This ensures that the brittleness point for the TPO membrane is relatively low, creating a
consistent product that should retain the same level of flexibility in all temperatures. Depending
on the formulated proportions of the polymers, the flexibility of the membranes varies by
manufacturer. The most flexible sheets are the easiest to install.
Most membranes supplied in the United States use polypropylene. In polypropylene-based
membranes, the polymer is blended with thermoset polymers (elastomeric polymers of EPR) to
produce a sheet with characteristics of high flexibility and mechanical strength. The
polypropylene-based materials are typically stiff or rigid sheets. The raw materials consist of
reactor polymers. A typical formulation for polypropylene-based thermoplastic olefins is
approximately 70 percent of ethylene-propylene rubber and approximately 30 percent of
polypropylene. Propylene-based sheets exhibit better attributes in mechanically attached
systems.
Polyethylene-based materials consist of special grades of copolymers and terpolymers of

polyethylene that are blended together to form a highly flexible polymer alloy. The terpolymers
consist of acetates, acrylates or octene. The flexibility of the sheets allows for easier contractor
handling.
At the present time, there is no specific ASTM standard for the formulation of TPO membranes.
This has led to confusion over the classification of membranes within this category. The current
ASTM standard — ASTM D 08.18 — states only that the membrane sheet shall contain the
“appropriate” polymers. This vague definition opens itself up to an assortment of chemicals that
could fall within this standard, and has resulted in an array of chemical formulations. Industry
research indicates that there are a number of formulations for the current membranes available
in the United States. ASTM is developing a standard specification that, once completed, will be
similar to the standards developed for PVC and EPDM.
The products can range from soft and flexible to hard and rigid depending on the distance
between the polymer chains. Generally, the closer the polymer chains are the more rigid the
material is, the further the polymer chains are apart the more flexible the material becomes. The
distance of the polymer chains also affects the ability of the product to absorb oils. As the
distance of the polymer chains increases, the product absorbs more oils causing the volume and
weight of the material to increase and swell. Flexible membranes have the ability to absorb a
high percentage of weight of oils, which will change the physical properties of the membrane
(swelling) and have little effect on the physical properties of membrane.
TPOs have inherent chemical resistance properties and can endure most animal fats, vegetable
oils, microbial attack and some acids. They are inorganic materials that do not contain oils or
compounds that would support biological growth, thus lowering the possibility of algae or fungus
attack. The material contains more than twice the polymer and less than half the filler of EPDM,
which makes it chemically resistant to the same types of materials as EPDM. The low filler
content ensures very low water transmission and enhances long-term performance. TPOs do
not have the same chemical resistance abilities as CSPE and some PVCs.
TPOs were introduced in the United States in the early 1990s and as with all developing
technologies, there were initial problems. The original membranes were manufactured without
reinforcements based on the rational that the inherent stability of the sheet eliminated the need
for any reinforcing fabrics. While it has been proven that thermoplastic membranes have a high
degree of stability and a very low shrinkage factor, there is also a high degree of elongation
when the material is heated. The heating of the membrane created two initial problems. The
first problem was that membrane installed in the winter months became severely wrinkled
in the summer months when the material heated up. The second problem was that the
membrane would become wrinkled during the welding of the seams due to the high
temperature of the material at these areas.
The addition of the fabric reinforcement has curtailed a number of these problems. The current
TPOs are reinforced with glass fiber or polyester mats that provide a number of physical
benefits. The benefits include high tensile strength, high puncture and tear resistance, excellent
dimensional stability and minimal shrinkage. In comparison to EPDM membranes, reinforced
TPOs provide up to 40 percent greater tear strength and as much as three times greater
breaking strength. The flexibility of the membrane allows for significant structural movement
without splitting or cracking. Industry research indicates that polyester reinforcements provide
higher tensile strength than glass fiber reinforcement.
Even with the reinforcements the membranes are prone to dimensional instability.
Polypropylene-based TPOs have better dimensional stability than the polyethylene-based
sheets. However, the coefficient of expansion and contraction of both of these polymer-based
sheets is limited. The reinforcement sheets improve the puncture resistance and tensile
properties of the sheets, but they do not eliminate thermal movement that occurs from
temperature changes. Dimensional instability of the membrane may result in difficulty of
heat welding the seams at longitudinal edges or loose and/or tight membrane between
the fastened seams on mechanically attached systems. This condition makes the
membrane susceptible to wind damage.
Thermal expansion also limits the membrane’s ability in adhered membrane systems. The

adhesive bond between the membrane and the substrate could be compromised if the
adhesive is not fully compatible with the membrane. There has been difficulty in selecting
adhesives that provide the adhesion required to bond these membranes. Manufacturers
have found that not all common adhesives work. There are also environmental
implications when using solvent-based adhesives over water-based adhesives, which
have not faired well in these applications.
Another significant problem was the initial membrane’s negative reaction to ultraviolet radiation.
Some of the early TPO compounds did not have the proper ultraviolet stabilizers, which resulted
in substantial fractures in the membrane, particularly at the seams. Due to the fact that the
material resembled PVC, many roofing authorities improperly diagnosed the cracks as
conditions created by the loss of plasticizers. Thermoplastic olefins do not contain plasticizers.
Instead, the problem was caused by improper formulation of the material’s 30 percent
polypropylene content. For the polypropylene to be effective in this formulation, an ultraviolet
stabilizer is required. The current thermoplastic olefin membranes include ultraviolet stabilizers
and offer stability superior to other thermoplastic materials.
There have been reports that some of the membranes have failed within five years of
application because of polymer degradation and separation of the polymer compounds from the
reinforcements in the sheet. In these membranes, the compounds lose elasticity, the sheet
hardens, and the reinforcement peels away. This occurs due to improper lamination during the
manufacturing process.
Not all of the initial problems were caused by improper material formulations. Some of the
problems were associated with improper workmanship. This could be expected with use of a
new product, as there is a learning curve for both the manufacturers and applicators. There were
also reported problems with improper use of the materials. For instance, a non-reinforced
membrane that was designed for use in a ballasted (covered) application was used in
mechanically attached (exposed) applications. Since the material did not provide the proper
ultraviolet protection intended for these applications the membranes ultimately failed.

Membrane Application
The standard thicknesses for TPO in the United States are 0.045 inch (1.1 mm) or 0.060 inch
(1.5 mm). One manufacturer produces a sheet that is either 0.048 inch (1.2 mm) or 0.072 inch
(1.8 mm). ASTM D 08.18 does allow for thinner membrane thickness than the standard .045
mil and some sheets are within a range of 30-35 mils. However, there are performance
liabilities with the thinner sheets. Thin sheets cannot provide sufficient resistance to
abrasion from even minimal foot traffic, and are more susceptible to reinforcement
separation and deterioration from moisture entry into the sheet. It is also important that
there is a consistent polymer compound coating over the reinforcement. ( GBs note Thicker is better and the 250 mil Bluestone Copa 6 membrane is 5.5 times thicker than
the standard TPO membrane.)
There are several attachment method for TPOs: ballasted, mechanically attached, fully
adhered, or protected membrane systems.

Fire Resistance and Environmental Compliance
One of the primary benefits of TPO is that it can be an environmentally friendly and fully
recyclable material. If the membrane sheet is properly formulated it will not pose any
environmental hazards and is well suited for landfill disposal, recycling or incineration. There are
no environmental concerns with the base polymers and all of the raw materials and base
additives are non-hazardous. Furthermore, all of the material components have been on the
market for a number of years and there is no expectation of unknown hazards. There are no
noxious fumes during installation and no migratory plasticizers that can leach out and into the
local water supply. Since all of the components used are in the form of granules or powders,
there is no chance of contamination of the environment from accidental spillage.
Unlike PVCs, TPOs do not contain chloride, which also means that they do not have inherent fire
resistance capabilities. This is not a concern on ballasted applications because the gravel layer
provides the necessary fire protection for the system. This is not the case for TPO membranes
used in unprotected or exposed membrane applications, such as on mechanically attached or

fully adhered systems, which require fire retardants. Therefore, to meet the stringent standards
required to achieve UL Class A fire resistance listing, specially blended fire-retardant chemicals
must be added during the compounding process. The selection of the chemical additives is
critical from a standpoint of fire resistance and environmental compliance.
For instance, it is reported that some manufacturers have added halogenic materials such as
bromine compounds and antimony trioxide to the base polymers to increase the fire resistance
capacity of the membrane sheet and to comply with UL requirements. Unfortunately, these
chemicals could have negative effects on the UV resistance and thermal stability of the
membrane sheets, decreasing the service life of the system. In addition, they could reduce
the chances of recycling or incinerating the membrane at the end of its service life, due to
environmental concerns with these chemicals.
From an environmental perspective, it is recommended that non-halogenated materials, such as
mineral hydrate, be used as flame-retardants. It has also been found that polypropylenebased membranes using bromine flame retardants have substantially lower ultraviolet
resistance than the membranes that use mineral hydrate flame retardants. Brominecontaining membranes are subject to dramatic crack formations a short time after initial
membrane crazing. This significantly reduces the service life of the membrane as a roof
covering.
A properly formulated TPO membrane (with non-halogenic fire retardants) does not require
landfill disposal at the end of its service life. These materials can be recycled or incinerated.
Most manufacturers currently recycle waste produced during manufacturing for use in other
materials. Waste produced in the field during the application process can be saved by the
contractor and supplied to the manufacturer for similar recycling. Most manufacturers are
currently evaluating means of recycling the membrane once it has reached the end of the
service life. At this time, most of this research is being conducted in Europe, which is
significantly farther ahead in environmental regulations and product development than the
United States.
The membrane can also be incinerated. This is possible because the combustion by-products
extracted during incineration are only water and carbon dioxide. Studies have indicated that the
inorganic additives of the membrane do not volatize during the incineration process so there is
no germane air pollution. TPOs produce less toxic agents and environmental pollution during
incineration than typical residential refuse. During incineration the material is transformed into a
form of slag, which can be deposited in a landfill with no adverse environmental effects.

John A. D’Annunzio is president of Paragon Roofing Technology Inc.,

