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Figure B.1 — Polyurethane insulates the concrete stemwall of this home in Menan, Idaho.
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Appendix B

What is Green?
By David Vaughan

Green is a term widely used and abused in today’s building
and consumer markets.

What does it mean to be “Green”?

The original term was very simple, “the use of rapidly renewable resources.”
If you read a magazine or watch a television commercial you would be lead
to believe that everything made is “green,” but the truth be known that the
true criteria is now very vague. The marketing media monster has seen our
wants, needs and fears. They have now made it their mission to provide us
plenty of feel-good products that will allay our fears and satisfy our guilt for
destroying the environment. Nothing could be further from the truth. Hav-
ing been in the field of energy conservation for 25 years I have seen plenty of
so-called “fixes” brought on by politicians and bureaucrats listening to so-
called “scientists” fueled by an agenda with no moral purpose. This combi-
nation has left most of society in this aforementioned state of confusion.

What are rapidly renewable resources?

In a nutshell things: Things we can grow and use for a specific purpose
that does not involve a process that would somehow damage the environ-
ment. The challenge we face as engineers is simple: Do we expend more
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energy to produce the “alternative” product than we will get in return or do
we use a non-renewable more efficiently? Example: Corn. We are now using
a food crop to create fuel. Any real scientist can tell you that it takes more en-
ergy to harvest, ferment, and distill alcohol than you will ever get in return
(30% less efficient than gasoline). Couple that with the fact that we feed the
world with two crops we grow, corn and wheat and it makes twice as stupid.
This is just one of many situations that the “need to be Green” has left us do-
ing more damage than good.

Ok, How Do We fix it?

Now here is the billion dollar question. If you listen to Al Gore we are
already dead by CO2 and T. Boone Pickens believes that we can windmill
and solar power our way to that pristine place we all want to be. The facts:
Methane is 32 times more damaging to the atmosphere than CO2, yet we be-
lieve that hydroelectric power is benign when it creates 7-10% of the methane
in the USA alone. Mr. Pickens’ idea is a good one except for the fact that the
infrastructure to do this not in place yet for wind and solar power cells are
a long way from perfection. We are not at this time in a political atmosphere
that wants, nor understands the physics or the direction that we will have to
go in order to save energy all the while save our planet.

Before You Fix It You Must Know the Problem

If we believe the news media we will most likely believe that transporta-
tion is the guilty culprit in this whole global warming debate, wrong. The
transportation sector is only 18-20% of fossil fuel consumption. The build-
ing sector (houses and commercial buildings) consumes 68% of all the fossil
fuels (coal, natural gas and crude oil) and contributes 70% of the greenhouse
gases. This is the problem.

The Problem

Until the advent of closed cell polyurethane foam air-use insulators were
all we had to insulate homes. The problem with that is the fact that it is only
32% efficient and does nothing to stop air and moisture movement into the
living area. Closed cell polyurethane foam has been used in lieu of fiber-
glass in refrigeration for over 48 years as it is 92% efficient, stops all air and
moisture intrusion. As we speak 85% of all homes are being insulated with a
product that not only has a 68% loss ration, but also has been on the carcino-
genic agent list since 1996.
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The Fix

There can be volumes written as to why we should use foam instead of
fiberglass, but we can put it into simpler terms, it works. All refrigeration as
well as aerospace is totally dependent on foam to work. We, as a country, in
all reality will be using fossil fuels for the next 20 years, how we manage and
conserve our “non-renewable” resources will be the really true “Green solu-
tion”. Foam insulation is the key to making our biggest consumer of energy
use 50-60% less. If we reduce the load to the utilities by 50% we will not only
make alternatives happen faster, we will free up natural gas for transporta-
tion, which is cheaper and cleaner than gasoline.
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Figure C.1 —Foaming the Bread of Life Christian Church, Houston, Texas.






Appendix C

Foametix® Engineering and Foam

Foametix®

Appendix B through E are being used by permission of David Vaughan,

Director of Engineering, Foametix® Burtin Polymer Laboratories, Inc. They
are of great worth to the spray urethane foam industry.
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Appendix C — Foametix Engineering and Foam

Engineering & Foam
Environmental Engineering
Control Systems

Hazmat Safety

Structural Engineering
Mechanical Engineering
Co-Generation of Fuels

WHAT IS SPRAY POLYURETHANE FOAM?

Spray polyurethane foam, commonly referred to as SPF, is a spray-applied insulating foam plastic that is installed as a liquid
and then expands many times its original volume. SPF formulas can be tweaked to have many different physical properties
depending on the use desired. For example, the same basic raw materials can make insulation foam that is semi-rigid and soft
to the touch, also create a high density roofing foam that is resistant to foot traffic and water.

Specialized equipment is used to apply the SPF and proper technical training is important in order to get the best results.

SPF is the king of building material multi-tasking. In insulation, it can provide high levels of R-value, while providing air barriers
and assistance in moisture control in buildings. In roofing, it insulates and eliminates thermal bridging through fasteners or
gaps in decking, while providing a long-lasting roofing system that has a life that can be extended by re-coating an average of
15 years.

As a result SPF is used in a wide variety of applications including (but not limited to): roofing, air barriers, commercial and
residential insulation in walls, ceilings, attics and basements, industrial insulation such as pipes and tank, cold storage facilities,
freezers, walk-in coolers, climate controlled buildings such as mushroom farms or produce storage, clean rooms, flotation for
boats, ships, barges, floating docks, etc. and much more. Higher density SPF systems have even been used to increase the
structural strength of wings in airplanes.

So what is SPF? SPF is remarkable versatile material that provides proven solutions to a great range of
challenges in construction and manufacturing.
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IS SPRAY POLYURETHANE FOAM SAFE?

Yes, cured spray polyurethane foam is relatively inert and studies indicate that SPF does not release toxic gases or leach
harmful chemicals into the soil.

However, during application, fumes and mist from the spraying process are created that can be harmful. The two basic
chemical ingredients or compounds in all spray foam systems are dissocyantes (monomeric MDI and polymeric MDI) and polyol
resins. Contact with these ingredients in vapor, liquid, or particle form can pose a number of health effects to your skin, eyes,
and respiratory system. An overexposure to diisocyanates can also cause skin and respiratory sensitization.

Applicators and other person within a close proximity to the spray operation could be exposed to fumes beyond OSHA and
NIOSH requirements and spills. Precautions should be made for applicators, helpers and building occupants to be protected
from these fumes, mists and spills. Typically for the applicators this would include respirator, solvent resistant gloves and
protective clothing. The zone where protective equipment is required can vary depending on the amount of open space and
free ventilation. For example on a roof top, outside of a few feet the fumes dissipate rapidly, while in an enclosed room, fumes
and mists can build. Each job should be assessed and a safety plan developed specific to the application

REGULATORY INFORMATION
SPFA Wins Positions at ICC-Code Hearings

Code Officials at the annual International Code Congress hearings held in Detroit, MI from September 28-
October 2, 2005, approved positions supported by SPFA. The code changes affecting the SPF industry
were in the International Energy Conservation Code and the International Residential Code and fell into 3
main topics.

1. Labeling and marking attic insulation

2. Total prescriptive R-values of wall and ceilings

3. Venting of attics and crawl spaces.

SPFA Positions:

1. Labeling and Marking Attic Insulation, International Residential Code: SPFA submitted a code change to exempt SPF from a
new section that required depth markers for spray or blown-in insulation in attics. The new section was approved at the 2004
code hearings to address blown-in cellulose and fiberglass insulation value of blown-in cellulose and fiberglass insulation
during a visual inspection. SPFA believes this section could be misinterpreted by building code officials to require depth
markers for SPF applications. SPFA's position was that markers cannot accurately gauge the depth of SPF applications and
since SPF does not settle over time, are unnecessary. The ICC Advisory Board agreed with SPFA’s position and the code change
was adopted without opposition.

2. Prescriptive R-values, International Energy Conservation Code: SPFA is in favor of performancebased evaluation of building
energy performance in lieu of higher prescriptive R-values of wall and ceiling/roof assemblies. During the 2004 hearings a
proposal from the Department of Energy was adopted with a modification that increased R-values in wall assemblies in some
regions from R-13 to R-15 and in other regions from R-19 to R-21. SPFA opposed this increase and supported a building
code change at the 2005 hearings that would roll back the R-values to the DOE proposed values. The change was initially
recommended for disapproval by the ICC Advisory Board in an earlier hearing in Cincinnati. In order to overturn the Advisory
Board recommendation, a 2/3 margin was required. The National Association of Home Builders coordinated a successful
coalition of industry organizations that convinced the building code officials that the higher R-values “were not cost-effective
and would not have provided significant energy savings to new buildings.” The final vote was 271 to 68.
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3. Venting of attics and crawl spaces International Residential Code and International Energy Conservation Code. A code
change was proposed by the Asphalt Roofing Manufacturers Association to eliminate the section allowing unvented attics or
cathedral ceilings. SPFA supports conditioned attics and unvented cathedral ceilings when using SPF in those applications.
Experience demonstrates that SPF is most effective in controlling moisture within a building when venting is not included in the
design. The code body approved the Advisory board’s recommendation to keep this important section allowing unvented attics.
The hearings completed this 3 year cycle of code hearings and the new ICC codes will be published and in effect in 2006.

WHAT’S WRONG WITH HIGHER PRESCRIPTIVE R-VALUES?

Energy saving measures such as reducing thermal bridging, stopping air infiltration and reducing convective currents is not
recognized effectively in the prescriptive code. The modification raising the prescriptive R values from 13 to 15 and from R-19
to R-21 would have potentially excluded the use of low density insulation in 2” x 4” constructions and 2” x 6” constructions and
provided a poorer competitive position for medium density SPF as well. The fiberglass industry lobbied hard against the code
proposal since they have a fiberglass batt that can achieve an R-15 within a 2” x 4” stud wall and an R-21 within a

2" x 6" stud wall.

RLC Engineering, LLC.

SPRAY-IN-PLACE POLYURETHANE FOAM INSULATION
An Opinion Paper by:

Craig DeWitt, PhD, PE

March 11, 2002

Expanding spray-in-place foam insulation products such as those based on a polyurethane formulation have several beneficial
aspects over other forms of insulation. Spray foam insulation currently costs more than alternative insulation products, but
this additional up-front cost can be overcome when the other benefits of spray foam are utilized and realized. These aspects
include benefits associated with increased structural/strength properties, enhanced thermal insulation capabilities, and
reduced air infiltration properties.

Structural benefits: Clemson University has been researching the use of spray foam

as an enhanced attachment system for roofing. This research centers on how to retrofit or construct buildings to be more
resistant to hurricane and other high wind events. Clemson’s research shows that spray foam can significantly improve

the attachment of roof sheathing to trusses and rafters, similar to the way construction adhesives help bond a floor system
together. In a retrofit case, foam can be sprayed on one or both sides of the sheathing/rafter intersection from inside the
finished roof. In new construction, spray foam can be applied to the entire roof system. The spray foam makes a significantly
stronger roof than either nails or screws alone. More information on this research is available from Clemson University’s Civil
Engineering Department, or the 113 Calhoun St Project in Charleston, SC.

Thermal and air benefits: A second aspect of spray foam is the enhanced thermal insulation characteristics. The stated
R-value, or thermal resistance value, of insulation is measured under laboratory conditions. Real-life in-use R-values are quite
different. An R-13 rated insulation batt installed improperly may only provide R-9. Whole wall R-values may be even less
because of voids, wood, headers, etc. in the wall. Spray foam can provide a higher whole-wall R-value because of its ability
to better fill wall cavities around electrical, plumbing, and other obstructions within the wall. The Oak Ridge National Lab has
tested several whole-wall R-values for various wall/insulation combinations. Some of their results have been published in
publications such as Energy Design Update, and should be available on their web site soon.

The R-value of an insulation system also depends upon the lack of air movement through the insulation. Most insulation

products use entrapped air as a barrier to heat transfer. Therefore, to get a high R-value, air cannot move within or through
the insulation.
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In a whole-house situation, part of the energy use is in infiltration air. Air flow retarder products such as house wraps were
developed to reduce the amount of infiltration air. These air barriers help reduce infiltration as well as air movement
through the insulation.

Typical loose fill or batt insulation works well if installed correctly, and if installed in conjunction with an air barrier. Good
installation is difficult to do, however. The insulation is often packed too tight or too loose, cut too short or too long, gapped
around plumbing and wiring, or left out because of access problems.

Spray foams claim a couple benefits. First, they fill gaps and voids better. Second, they perform well as air flow retarders.
The result is a higher in-the-wall R-value. Infiltration is also reduced, so that component of a building’s energy use is
reduced. Both of these benefits result in raising the “effective” R-value of spray foam when compared to typically installed
loose fill or batt insulation.

Spray foam products must still be sprayed correctly, and dense-pack blown cellulose can make some of the same claims.
Spray foam is also self-supporting, which enables its use on the underside of roofs and floors.

Roof Benefits: Insulating the underside of a roof rather than a ceiling creates many other benefits as well. Historically, we
ventilated roofs in an attempt to prevent moisture problems and reduce heat build-up.

Current research shows that much of the moisture in attics comes from damp basements or crawl spaces, as well as from the
living space. Research also shows that if we address crawl space, basement, attic and living space moisture, we do not need to
ventilate an attic. In fact, by ventilating an attic, we can often make a moisture problem worse.

Attic moisture problems are a result of moisture condensing on cold roof surfaces. Adding more vents causes the attic to be
cooler, especially at night, which causes more condensation to form on the underside of the cold roof. Cutting a hole in the
roof causes a bigger hole in the top of our “chimney”, which makes the “chimney” draw better, pulling even more moisture
upward. | have not seen any attic moisture problems solved by adding attic ventilation, with the exception of ice damming. (Ice
damming is a “warm” attic phenomenon, and can better be addressed by reducing the amount of heat leaking into the attic.)
Unfortunately, the building codes haven’t kept up.

Ventilation to reduce summer heat build up in an attic has also been challenged recently by research done at the Florida
Solar Research Center and the Building Research Council in lllinois. Much of the heat in an attic is from radiant heat transfer.
The hot sheathing radiates heat to the ceiling or other objects in the attic. To cool an attic, outside air is vented through attic
or insulation is added to the ceiling to prevent the attic heat from warming the living space. Research has shown that the
ventilation rate would have to be quite large to make much difference in an attic temperature. In the summer, the best you
could possibly achieve was outside temperature. With a very large fan using lots of energy, you might get close to outside
temperatures. In winter, this would result in a colder attic as well.

Ceilings are usually insulated because of the ease of piling up cheap insulation. Recessed lights, outside walls, sloped or tray
ceilings and knee walls all create a non-uniform thermal “cap” on the building and result in voids in the insulation. The real-life
R-value of an insulated ceiling is very often less than the claimed R-value.

Ducts are often located in the attic, which exposes the coolest/warmest air in the house to the hottest/coldest environment in
the house (depending upon the season). This does not create a very energy efficient situation. As much as 10% of the heat or
AC can be lost by placing ducts in an unconditioned attic.

From an energy standpoint, ducts and air handlers should be located within the conditioned space. This reduces heat transfer

to the outside, and reduces some concern of duct leakage. Recently, building researchers proposed making crawl spaces into
unvented, conditioned plenums, which is now accepted by code. More recently, building researchers proposed making attics
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into conditioned space by eliminating ventilation and insulating the underside of the roof rather than the ceiling. As a building
researcher, | fully support both concepts.

A roof system insulated with spray foam reduces energy several ways. Energy loss from ducts located in the attic is essentially
eliminated. The top of the building is much tighter resulting in less infiltration and exfiltration, so excess moisture isn’t pulled
into the attic. Infiltration through the ceiling is also reduced. In addition, the attic temperature is lower, which further reduces
energy loads.

In a standard insulation system, ceiling insulation reduces the transfer of heat from the attic to the living space (in the summer).
Attic temperatures can often approach 140F during the day. Most of this heat enters the attic space through a multi-step
process. First, solar energy warms the shingles and sheathing. The hot sheathing then transfers heat to the rest of the attic
through conduction, convection and radiant heat transfer. The 140F temperature of the underside roof surface drives the heat
transfer process

By insulating the roof surface with spray foam, the surface temperature exposed to the attic (the temperature driving the

heat transfer) is reduced by as much as 40F. Both conduction and convection heat transfer are proportional to a temperature
difference, so that heat transfer will be reduced proportional to a drop in surface temperature. Radiant heat transfer, though, is
proportional the 4th power of the temperature difference. The reduction in radiant heat transfer resulting from an insulated roof
can easily exceed conduction and convection reductions.

The benefits of including the attic in the insulated space are:
" Duct leakage and heat loss/gain from ducts is much less of an issue.
“ Air sealing is easier in the roof that in the ceiling.
“Dust and loose insulation are less likely to migrate down to the living space.
“ Tests show energy costs are lower when the attic is sealed.

Further information is available from ASHRAE (8700-527-4723) in a publication titled “Vented and Sealed Attics in Hot Climates”.

Crawl Spaces Benefits: Batt insulation is usually installed between the floor joists over a crawl space foundation. Problems
associated with this installation technique include incomplete thermal barriers from obstructions such as wiring and plumbing,
ductwork, and narrow or wide joist spacing. Batts are often compressed during installation due to the use of wire insulation
hangers. Open web floor trusses create additional problems in that the open webs create pathways for air to move around the
batts. During the summer, warm humid air can flow around the batts and create condensation, mold and decay problems in the
floor system. In my opinion, open web floor trusses are impossible to adequately insulate with batts.

Spray foam circumvents floor insulation problems through its ability to completely fill voids and open spaces. Areas around
wiring and plumbing as well as open webs of floor trusses can be completely filled, resulting in a complete, essentially uniform
thermal barrier on the floor. Spray foam will also create an effective air flow retarder layer on the floor, which will reduce the
house air by crawl space air.

In my opinion, spray foam insulation is a superior insulation product that overcomes several disadvantages of other insulation
products. Spray foam can provide a more uniform, consistent thermal barrier as well as provide air flow retarder functions.

To best obtain spray foam’s potential benefits, and overcome its higher initial costs, spray foam should be used in a systems
approach to creating a better building. In a roof application, spray foam will increase the structure’s ability to handle high winds
as well as bring the attic into the conditioned space. A roof application of spray foam will reduce infiltration and reduce ceiling
heat transfer and duct losses. Wall and floor applications will also create better thermal and air barriers, and make better use of
engineered products. Spray foam insulation can result in less conductive, convective and radiant heat transfer, lower infiltration
rates, less duct losses, a more structurally sound building and can result in significantly smaller-sized heating and cooling
systems and better comfort levels for the occupants.

www.rlcengineering.com
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The Importance of Insulation

Insulation helps create a living space that is comfortable,

healthy and energy efficient

Air Flow

* Keep unconditioned air from leaking in
* Keep conditioned air from leaking out
= Prevent drafts within the structure

“Today, it Is estimated that in residential

and small commercial buildings, over 50%

of the energ s associated with heat
alr leakage through building
envelope components.”

ORNL!

transfer
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lighting 23%

Refrigerator 5%

Heat Flow

* Keep heat in during winter

* Keep heat out during summer
* Maintain uniform temperature

“Heating and cooling (sp conditioning)

account for 50 — 70% of the energy used

in the average Amer home.”

DOE
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The Building Envelope

* Insulation, working together with the
roof, wall and foundation assemblies (as
well as the related sub-elements of each
assembly), forms the building envelope

* Among other functions, the building
envelope must:
-Keep wind and unconditioned air out
-Keep the conditioned air in
-Prevent drafts

* Ajr movernent (into and out of the house)
has many detrimental effects:

-Maisture within air impacts the long-term
performance and structural integrity of
the building

-Introduction and distribution of pollutants
and microbes

~Thermal heat transfer !

= To address these concerns, many building scientists have concluded that houses
should be as tight and seamless as possible 2

* The American Lung Association also recommends that homes need to be as tight as
practical ®

* Random natural infiltration should be minimized and controlled mechanical ventilation
should be employed *
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Current Issues with Insulation & Air Control

Electiic outlets 2%
Fans and vents 4%

Floors, walls, andl
ling 31%

How Does the Air Escape?

* Air moves in and out of your home
through every hole, crack and seam

* About one third of this air infittrates
through openings in your cellings, walls
and floors
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Labeled Perfectly installed

28% loss of R-value found in
“commonly installed” insulation

Traditional Fiberglass Insulation

* Even small voids in irregular framing or
at the end of the batt of 1-2% of the
insulation area can result in a 25-40%
loss of R-value™ 3

Carmmonly
Installed

Traditional Air Control

* Atypical 2,500 sqg. ft. home has more
than % mile of cracks and crevices 4
* These usually oceur in:
- Pcorly fitted and flashed doors and
windows
- Plumbing/electrical outlets
- Gaps in drywall and wall plates
- Rim/framing joists
+ With an average 8 mph wind, your home
could lose up to 30% installed R-value ©
* Most insulation materials do not block air
and require an air barrier (an incremental
cost when comparing installation costs) ©
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The Importance of Moisture Control

Controlling rain and g /ater are the
most important factors |

construction of dt

the control of maol

na episodes and respiratory

lems.”

FEMA Technical Bulletin 2-93 ¥

¢ Closed-cell foam is the only type of insulation classified as an “acceptable
flood-resistant material” by FEMA.

¢ “Flood-resistant material” is defined as any building material capable of
withstanding direct and prolonged contact with floodwaters without sustaining

significant damage.

e Batt or blanket insulation types and all other insulation types are classified
as “unacceptable”.
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Home Buyer Needs Analysis

How much would you be willing to pay to:

Reduce callbacks >

< Less noise
< Branded products

< Reduce likelihood of mald

< Reduce likelhood of leaks
< Save $500/yr utilities
11 < Peduce drafts, mors consistent temp.

L < Increase structural strength

EX2
war

8,300

About the Research

* 1,000 new home buyer respondents
of 12,000 surveys sent

* Representative profile of U.S.
new home buyers

* Strong demographics correlation with
NAHB (e.g. age, income, purchase
price, geography) and U.S. census data

“I wish the temperatures in my
home were more consistent.”
-Survey Respondent
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Home Buyer Spending Analysis

Top categories for upgrade dollars

Appliances, flooring, doors & windows, lighting and countertops were the most
common categories for upgrade dollars. Insulation was listed as the ninth most likely
category for upgrade dollars.

Insulation upgrades make the
“top-ten” list for options spending

> 50% of the participants were highly

# of survey participants that
consider category in the top &

satisfied with the upgrade options that
they purchased

0
o ﬂw«f& e @«@wﬁe«w‘@ \j«:c‘; PR
o ot

Homes > $500,000: top upgrade dollar spending was for countertops,
flooring and doors & windows.

Categories with lower spending upgrade dollars

g

g

-
o
o

# of survey participants that
consider category in the top 5
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Structural Strength

“During a design racking event like a
hurricane, there would be less permanent
deformation of wall elements and pos-
sibly less damage to a structure that was
braced with SPF [spray polyurethane
foam] filed walls.” !
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Conventional
construction

Closed-cell
spray foam

Conventional
construction

Closed-cell
spray foam

Conventicnal
construction

Closed-cell
spray foam

Conventional
cohstruction

Closed-cell
spray foam

Average Maximum Racking Load (structural resistance to wind)
Supported by 16" On-Center Spruce-Pine-Fir 2x4 Stud Framing

Vinyl siding

Plywood siding

o

2,000 4,000
Racking Load (Ibs)

Maximum Racking Load (structural resistance to wind) for

6,000

SPF vs Conventional R-19 Batts Supported by 24” On-Center

20-Gauge Light Structural Steel Framing ?

Dry wall

osB

o

2,000 4,000

Racking Load (lbs)

6,000

8,00C
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Thermal Insulation/Draft Reduction

Typical R-values of Insulation Materials

O =4 N W R OO N ®

Closed-cell spray foam
Extruded polystyrene
Expanded polystyrene
Extruded polyethylene
Glass fiber

Open-cell spray foam
Cellular glass

Mineral fiber

Perlite

Calcium silicate

Wood fiberboard

* Closed-cell spray foam provides the highest R-value of available insulation materials
* Closed-cell spray foam also provides the best defense against all six mechanisms of heat transfer
* Unlike other insulation materials, closed-cell spray foam seamlessly fills regular and irregular spaces 2
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Moisture Control

5 1. Rain & ground water 2. Airinfiltration 3. Vapor diffusion

E - Properly designed and constructed - Seamless, continuous air barrier - Vapor retardant materials

; drainage planes - Optimal placement can change

S . Use of repellent materials (puilding (from outside to inside or vice versa)
'g paper, house wrap, foam insulation) depending on climate and weather
E in the construction differences

o "SPF [spray polyurethane foam] “8PF is an effective air barrier and - Semi-impermeable, allows for

E’ can be applied within a building weather barrier because of its ability controlled breathing and drying

§ envelope to control heat, air and to seamlessly fill irregular spaces and - Uniformity and consistency enables it
T moisture transport by providing provide water resistance” to resist passage of vapor equally well
5 continuous and effective air barriers, Mark Bemberg, Ph.D, PE National in all directions

2 rain screens, weather barriers, and Research Center of Canada, (from David Frane, Journal of Light
E thermal insulation... SPF also limits GConstruction Practice: Building Construction)

3‘ water moverment within the building Envelope and environmental Control - Minimizes dew point problems and
@ envelope since the water cannot flow condensation

5 within the SPF’s closed cells, even if (Mason Knowles, SPFA)

§ a hole is made in the SPF"

o (Mason Knowles, SPFA)

Classes of Materials Based on Permeance '

Closed-cell spray *

foam insulation Gl fib
@ 2.5” 0.8 perm ass tiber
Impermeable Semi-impermeable Semi-permeable Permeable
Perms 0.1 1.0 10
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Closed-Cell Spray Foam Benefits

+5,000
Dollar Values Per Average Home °
Bonus
5,000
1,000
3,000]
( ) 1,500 (500) 1,000
Installed Right-size Fresh air Optimized Reduce PV of + Increased structural strength
cost HVAC equip. ventilator framing vapor ongoing + Reduced drafts
. barrier, energy .
= e.g.
e boneywel acwigy  caking  saings® * etlrmolstwe and
in cooling Y8150) in 2x4 wall detailing
¢ Lower noise
capacity cavity . . .
20,000 BTU/h « Better indoor air quality
. 20, r
reduction in

furnace size

— I _J
' Y

* Higher installed cost per square foot for closed-cell spray Upsell Potential
foam insulation may be offset by savings in other areas

+ Builders have a potential upsell opportunity based on
benefits for homebuyers

LEED® Credits Opportunity 3 Closed-Cell Spray Foam Closeq-CeII Spray Foam
Features Benefits

et Ronts * Structural strength * Energy savings
:‘,':,';‘ﬂ::gm;ﬂu" 2 * Air infiltration control * Improved indoor air quality
Al infiltration i * Moisture/condensation control * Improved comfort {draft reduction)
ey 3 * Thermal insulation (R-valug) * Problem solving tool
Overall home Eneray Star 16 - lce dam
permance - Rim joist

- Pipe freeze
LEED® Performance Levels _ ub enclosures

- Unvented attics
o oot - Unvented crawl space
e soports - Leaky windows
oo rorents - Foundations
e sorarts - R-23 using 2x4 framing
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Energy Comparisons

Case study #1 Sacramento, CA
Comparable single story 2,400 square foot homes
Several addresses apart on same side of street
Gas and electric bills Feb to Dec, 2003

Traditionally insulated homs: Closed-cell spray foam insulated: Closed-cell spray foam energy savings:
= Utility bills ¢ Total gas and elactric * 48% recuction in utility bills
-$2,239 electric -$1,107 electric -$118 per month average savings
-$477 gas -$3086 gas -$1,422 per year; $42,645 over 30 years
-$2.716 total -$1,413 total » How much extra financing could you
* Monthly average utilities * Monthly average utilities afford on a 30 year mortgage with an
-$247 -$128 extra $118 per month?
* Average utility prices * Average utility prices -$19,758 at 6%
-Gas $0.95 per therm -Gas $0.93 per therm -$17,805 at 8%
-Electric $0.17 pear KWH -Electric $0.13 per kWH
Case study #2 Roancoke, VA

2,240 square foot ranch

Liquid propane gas heat

Low fuel consumption got supplier’s attention
Monitored propane usage Aug ‘00 to Jul ‘01

Ten similar homes with traditional Closed-cell spray foam insulated: Closed-cell spray foam energy savings:

insulation:

* Total propane consumption « Total propane consumption = 58% reduction in propane usage vs.
- Average was 769 gallons -321 gallons average of ten comparable homes

-30% savings vs. next best home
-74% savings vs. worst home

* Estimated savings
- $896/yr with propane at $2 per gal
-Mortgage valus of $12,444 at 6%

Case study #3 Atlanta, GA
Comparable residences 1,800 sq. ft.
Less than two miles apart
Similar occupancy

Traditionally insulated home: Closed-cell spray foam insulated: Closed-cell spray foam snergy savings:
* Monthly average utilities * Monthly average utilities * 38% reduction in utilities

$143.76 $89.64 -$64.12 per month average saving
= Cost of insulation $2,350 * Cost of insulation $5,200 * Added mortgage cost $2,850

-$17.10 per month added mortgage
payment at 6% interest
* Extra cash in homeowner's pocket
$37.02 per menth

1. Oak Ridge National Labs

www.eere.energy.gov/consumer/tips/air_leakes.html

2. Department of Energy www.energystar.gov

3. Building Envelope and Environmental Control:Part 1-Heat,Air and Moisture Interactions by M.T. Bomberg and
W.C. Brown, Originally published in “Construction Canada” 35(1) 1993, p. 15-18

4. Source: U.S. Department of Labor, Bureau of Labor Statistics, Average Price Data www.bls.gov
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SPF Out Performs Fiberglass In Attic Insulation Performance Tests at Oak Ridge
National Laboratories

For years SPF contractors have been frustrated by prescriptive building code requirements that mandated
extremely high R-values in attics, particularly in cold climates. For example in Wisconsin, R-values of 49
are prescribed in attics. In order to provide more realistic evaluations of insulation systems, Oak Ridge
National Laboratories developed a large scale, attic climate simulator that could provide data on how
efficiently insulation systems rated R-values matched up to more real life performance.

In July, 2005, SPFA contracted with R & D Services to test low density, water blown SPF and 2Ib density
HFC 245fa blown insulation systems in an attic thermal performance climate simulator at Oak Ridge
National Laboratories. The SPF assemblies were compared to a typical blown-in fiberglass insulation attic
application.

Three attic insulation systems were tested in the LSCS for both Winter and Summer conditions. The
thermal test section has dimensions 8x8 ft and area of 64 ft2.

Loose-fill fiberglass on floor of attic (depth 14”)

Low-density foam between rafters on the underside of the roof desk (depth 5.5in)

Medium (2. Ib) density foam between rafters on the underside of the roof deck (depth 4.0 in.)

Results:

The test results demonstrate that both density and medium (2Ib) density SPF installed to the underside of
the roof deck in attic assemblies maintain a much higher effective R-value at both low and high
temperatures than the fiberglass insulation system. The SPF systems maintained 74% and 83%
respectively of reported R-value at low outside temperatures compared to 46% for the fiberglass assembly,
and 61% and 67% of reported R-value at high outside temperature compared to 51% for the fiberglass
assembly. (table 1)

Attic temperatures of low density and medium density SPF assemblies averaged 77 to 78 degrees F at high
outside temperature and 60-61 degrees F at low outside temperature compared to an average of 107 degrees
at high outside temperature and 7 degrees at low outside temperature for the fiberglass assembly (table 5).

1. During low density SPF installation, application anomalies were noted by observers that may have affected R-value performance.
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This statistic is important for buildings that have ducts and HVAC units in attics. The high and low attic
temperatures require much more energy to heat & cool and contribute to wider temperature ranges between
levels of the building (Table 2)

Table 1

Comparison of Tested R-Values and Labeled R-Values

Attic Thermal Testing at Oak Ridge National Laboratory

Insulation | Test Insulation Labeled R- Tested R- Value (C %
Number Temperature | Value 1363) Labeled
la 38.01 17.7 47
(low temp)
Blown 1b 38.03 17.7 47
Fiber Glass | (low temp)
@14 ic 51.75 38 29.0 76
inches (avg temp)
1d 88.97 20.2 53
(high temp)
2a 32.61 14.7 74
(low temp)
2b 32.73 147 74
Low- (low temp)
Density 2 28.49 19.8 13.6 69
_SPF @55 (avg temp)
inches 2d 93.00 121 61
(high temp)
3a 32.89 22.8 84
(low temp)
High. 3b 33.01 227 83
Density (low temp)
SPF @ 4.0 3c 48.79 2 198 73
inches (avg temp)
3d 93.07 18.1 67
(high temp)
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Table 2

Attic Air Temperatures Observed in ORNL LSCS Project

Attic air temperatures were recorded for each of the 12 measurements at locations six inches below the
peak of the attic and 12 inches below the peak of the attic. This was done using thermocouples suspended
in the attic air space. The temperatures are in F.

Test No. Interior Temp. 6-inches from peak 12-inches from peak Exterior Temp
la 69.99 7.75 7.75 0.20
1b 69.98 7.54 7.44 0.09
1c 69.96 32.73 32.72 30.12
1d 70.06 108.14 107.75 109.93
2a 70.02 60.31 60.42 -0.21
2b 70.01 60.33 60.47 0.00
2c 69.99 64.04 64.18 30.15
2d 70.03 78.28 77.78 109.87
3a 70.03 61.39 61.45 0.10
3b 70.03 61.44 61.56 0.23
3c 70.01 64.80 64.90 29.99
3d 69.97 77.10 76.72 109.95
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US Department of Energy
National Laboratory System
Science and Technology Information

The follow shows the equivalent “R” values of the most common types of insulation. When insulation
collects moisture or any air is allowed to pass through it, the “R” value goes to zero.

Fiberglass Insulation R3.2 per inch 32% Efficiency Rating

3% inches in a 2x4 wall with a 32% ER is equivalent to R11.2

Collects Moisture

Cellulose Insulation R3.5 per inch 36% Efficiency Rating

3 % inches in a 2x4 wall with a 34% ER is equivalent to R12.74

Collects Moisture

Open Cell Foam Insulation R3.5 per inch 44% Efficiency Rating

3% inches in a 2x4 wall with a 44% ER is equivalent to R13.72

Collects Moisture

Closed Cell Foam Insulation R7 per inch 92% Efficiency Rating

3% inches in a 2x4 wall with a 92% ER is equivalent to R63.7
2 inches in a 2x4 wall with a 92% ER is equivalent to R40.18
1inch in a 2x4 wall with a 92% ER is equivalent to R20.09

Does Not Collect Moisture
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WHAT IS FLAME SPREAD RATING?

A measure of the relative flame spread, and smoke development, from a material being tested. The flame spread rating is a single
number comparing the flame spread of a material with red oak, arbitrarily given the number 100 and asbestos cement board with
a flame spread of 0. Building codes require a maximum flame spread of 25 for insulation installed in exposed locations.

Fire Performance
What is flame spread and smoke developed? How does this relate to fireguard and class A?
Surface Burning Characteristics Rating (Formerly Flame Spread Rating)

The surface Burning Characteristics Rating of a material is a number, calculated from the results of a test, which indicates the
relative relate at which flame will spread over the surface of the material as compared with flame spread on ashestos-cement
board, which is rated 0, and on red oak, which is rated 100. Note that this rating is not the rate at which the flame actually
spreads along the surface and is not at all an indication of the fire resistance of the material.

Test Method

The test used to obtain results from which a rating is calculated is called “Method of Test of Surface Burning Characteristics of
Building Materials” (NFPA No. 255, ASTM E 84, UL No. 723). It is commonly known as the tunnel Test; the test equipment is
referred to as the 25’ tunnel. Although several small scale tests have been developed to predict flame spread ratings based on
the tunnel test, these are primarily bench test for product development. The National fire Protection Association (NFPA) has not
accepted any alternate methods for determining the flame spread characteristics of materials to be used in building; for this
purpose, NFPA recommends only the Tunnel Test.

The sample of material to be tested (minimum 18” wide, 25’ long) is installed beneath the removable top panel. A gas flame
is applied at one end and regulated constant draft is directed through the tunnel from the flam end. The progress of the flame
front along the sample is observed through side windows.

A flame spread rating is relative number. It has no direct relationship to a fire resistance rating, which is a rating in hours
determined by an entirely different test, know as “Standard Methods of Fire Tests of Building Construction and Materials” NFPA
No. 251, ASTM E 119, UL No. 263).The exposed surface (ceiling) of an assembly possessing very little fire resistance could
both have a very low flame spread. There is not necessarily any correlation between the two rating.

There are numerous laboratories with 25 foot tunnels that do commercial testing.

Applying The Ratings

Relative figures on how fast fire will spread over the surface of the material allow fire protection engineers to deal with problems
involving possibilities of (1) people being trapped within a building before orderly evacuation can be accomplished, and (2) rapid
spread of fire through an entire building or an area of a building before the usual fire protection measures can be put into effect

to control or extinguish the fire. Building codes generally group flame spread ratings into classifications as follows:

Class 25 or Class | or Class A = Flame Spread Ratings 0-25; class 75 or Class Il or Class B — Flame Spread Rating 26-75;
Class 200 or Class Il or Class C — Flame Spread Rating 76-200; Class IV or class D = Flame Spread Rating 201-.
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ASTM E=119 AND FIRE GUARD PRODUCTS

ASTM E-119 is an assembly test, not a product test. This is the test method (UL) used for fire resistance rated assemblies.
UL does make note of this in the 2000 UL Fire Resistance Directory under INTRODUCTION. Therefore, any of our Fire Guard
products have been tested according to this method

R314.1 GENERAL.
The provisions of this section shall govern the materials, design, application, construction and installation of foam plastic materials.

R314.2 LABELING AND INDENTIFICATION.

Packages and containers of foam plastic insulation and foam plastic insulation components delivered to the job site shall bear
label of an approved agency showing the manufacturers’ name, the product listing, product identification and information
sufficient to determine that the end use will comply with the requirements.

R314.3 SURFACE BURNING CHARACTERISTICS.

Unless otherwise allowed in Section R314.5 or R314.6, all foam plastic or foam plastic cores used as a component in
manufactured assemblies used in building construction shall have a flame spread index of not more than 75 and shall have
a smoke-developed index of not more than 450 when tested in the maximum thickness intended for use in accordance with
ASTM E 84. Loose-fill type foam plastic insulation shall be tested as board stock for the flame spread index and smoke-
developed index.

EXCEPTION: Foam plastic insulation more than 4 inches thick shall have a maximum
flame spread index of 75 and a smoke-developed index of 450 where tested at a minimum thickness of 4 inches, provided the
end use is approved in accordance with Section R314.6 using the thickness and density intended for use.

R314. THERMAL BARRIER

Unless otherwise allowed in Section R314.5 or Section R314.6, foam plastic shall be separated from the interior of a building
by an approved thermal barrier of minimum 0.5” (12.7mm) gypsum wallboard or an approved finish material equivalent to a
thermal barrier material that will limit the average temperature rise of the unexposed surface complying with the ASTM E 119
standard time temperature curve. The thermal barrier shall be installed in such a manner that it will remain in place for 15
minutes based on NFPA 286 with the acceptance criteria of Section R315.4, FM 4880, UL 10410 or UL 1715.

R314.5.1 MASONRY OR CONCRETE CONSTRUCTION.
The thermal barrier specified in Section R314.4 is not required in masonry or concrete wall, floor or roof with the foam plastic
insulation is separated from the interior of the building by a minimum 1-inch (25mm) thickness of masonry or concrete.

R314.5.2 ROOFING

The thermal barrier specified in Section R314.4 is not required when the foam plastic in a roof assembly or under a roof
covering is installed in accordance with the code and the manufacturer’s installation instruction and is separated from the
interior of the building by tongue and groove wood plank or wood structural panel sheathing in accordance with Section R803,
not less than 15/32” (11mm) thick bonded with exterior glue and identified as Exposure 1, with edges supported by blocking or
tongue and groove joints or an equivalent material. The smoke-developed index for roof applications shall not be limited.

R314.5.3 ATTICS: The thermal barrier specified in Section 314.4 is not required where attic access is required where attic
access is required by Section R807.1 and where the space is entered only for service of utilities and when the foam plastic
insulation is protected against ignition using one of the following ignition barrier materials:

1. 1.5- inch-thick (38 mm) mineral fiber insulation;
2. 0.25-inch-thick (6.4mm) wood structural panels
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0.375-inch (9.5mm) particleboard

0.25-inch (6.4 mm) hardboard

0.375-inch (9.5mm) gypsum board; or

Corrosion-resistant steel having a base metal thickness of 0.016 inch 0.406mm).

o o~ W

The above ignition barrier is not required where the foam plastic insulation has been tested in accordance with Section R 314.6

R314.5.4 CRAWL SPACES; The thermal barrier specified in Section R314.4 is not required where crawlspace access is
required by Section R408.3 and where entry is made only for service of utilities and the foam plastic insulation is protected
against ignition using one of the following ignition barrier materials:

1.5-inch-thick (38mm) mineral fiber insulation

0.25-inch-thick (6.4mm) wood structural panels

0.375-inch (9.5mm) particleboard

0.25-inch (6.4mm) hardboard

0.375-inch (9.5mm) gypsum board or

Corrosion-resistant steel having a base metal thickness of 0.016”(0.41mm)

oA~ wN

The above ignition barrier is not required where the foam plastic insulation has been tested in accordance with section R314.6

R314.5.5 FOAM-FILLED EXTERIOR DOORS
Foam-filled exterior doors are exempt from the requirements of Sections R314.3 and R314.4

R314.5.6 FOAM-FILLED GARAGE DOORS
Foam-filled garage doors in attached or detached garages are exempt from the requirements of Section R314.3 and R314.4

R314.5.7. FOAM BACKER BOARD: The thermal barrier specified is Section R314.4 is not required where siding backer board
foam plastic insulation has a maximum thickness of 0.5 (12.7 mm) and a potential heat of not more than 2000 Btu per square
foot (22 0720 kJ/m2) when tested in accordance with NFPA 259 provided that:

1. The foam plastic insulation is separated from the interior of the building by not less than 2” (51 mm) of
mineral fiber insulation or

2. The foam plastic insulation is installed over existing exterior wall finish in conjunction with re-siding

3. The foam plastic insulation have been tested in accordance with Section R314.6

R314.8.8 RE-SIDING

The thermal barrier is specified in Section R314.4 is not required where the foam plastic insulation is installed over existing
exterior wall finish in conjunction with re-siding provided the foam plastic has a maximum thickness of 0.5” (12.7mm) and a
potential heat of not more than 2000 Btu per square foot (22 720kJ/m2) when tested in accordance with NFPA 259.

R314.5.9 INTERIOR TRIM: The thermal barrier specified in Section R314.4 is not requires for exposed foam plastic interior
trim, provided all of the following are met:

1. The minimum density is 20 pounds per cubic foot (320 kg/m3)

2. The maximum thickness of the trim is 0.5 inch (12.7mm) and the maximum width is 8 inches (204mm).

3. The interior trim shall not constitute more than 10 percent of the aggregate wall and ceiling area of any room
or space.

4. The flame spread index does not exceed 75 when tested per ASTM E 84. The smoke-developed index is
not limited.
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R314.5.10 INTERIOR FINISH
Foam plastics shall be permitted as interior finish where approved in accordance with R314.6. Foam plastics that are used as
interior finish shall also meet the flame spread and smoke-developed requirements of Section R315.

R314.5.11 SILL PLATES AND HEADERS: Foam plastic shall be permitted to be spray applied to a sill plate and header without
the thermal barrier specified in Section R314.4 subject to all of the following:

1. The maximum thickness of the foam plastic shall be 3 % inches (83
2. The density of the foam plastic shall be in the range of 1.5 to 2.0 pounds per cubic foot ( 24 to 32 kg/m3)
3. The foam plastic shall have a flame spread index of 25 or less and an accompanying smoke developed index

of 450 or less when tested in accordance with ASTM E 84.

R314.5.12 SHEATHING
Foam plastic insulation used as sheathing shall comply with Section R314.3 and Section R314.4. Where the foam plastic
sheathing is exposed to the attic space at a gable or knee wall, the provisions of Section R314.5.3 shall apply.

R314.6 SPECIFIC APPROVAL

Foam plastic not meeting the requirements of Sections R314.3 through R314.5 shall be specifically approved on the basis
of one of the following approved tests: NFPA 286 with the acceptance criteria of Section R315.4, FM4880, UL 1040 or UL
1715, or fire tests related to actual to actual end-use configuration. The specific approval shall be based on the actual end
use configuration and shall be performed on the finished foam plastic assembly in the maximum thickness intended for use.
Assemblies tested shall include seams, joints and other typical details used in the installation of the assembly and shall be
tested in the manner intended for use.

R314.7 TERMITE DAMAGE
The use of foam plastics in areas of “very heavy” termite infestation probability shall be in accordance with Section R320.4
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Table 1
Reported Flame Spread Indices
Material ASTM- Source Material ASTM E-84 Source
E84 Flame
Flame Spread
Spread
LUMBER SOFTWOOD PLYWOOD (Exterior Glue)
Birch, Yellow 105-10 | UL Cedar 3/8” 70-95 APA
Cedar, Pacific Coast | 78 CwWcC Douglas Fir %" 150 APA
Yellow
Cedar, Western Red | 70 HPVA | Douglas Fir 5/16” 115-155 APA
Cedar, Western Red | 73 CWC Douglas Fir 3/8” 110-150 APA
Cherry %~ 76 HPVA | Douglas Fir %~ 130-150 APA
Cottonwood 115 UL Douglas Fir 5/8” 95-130 APA
Cypress 145-150 | UL Hemlock 3/8” 75-160 APA
Elm 3% 76 HPVA | Southern Pine ¥~ 95-110 APA
Fir, Douglas 70-100 | UL Southern Pine 3/8” 100-105 APA
Fir, Douglas %" 83-98/ WEY Southern Pine 5/8” 90 APA
flooring
Fir, Amabilis 69 cwcC Redwood 3/8” 95 UL
(Pacific Silver)
Fir, White 65 HPVA2 | Redwood 5/8” 75 UL
Gum, Red 140-155 | UL
Hem-Fir species 60 HPVA2
Group
Hemlock, West 60-75 WEY - HARDWOOD PLYWOOD
Coast UL
Larch, Western 45 HPVA2 | ASH %" — Particleboard core | 134 HPVA
Maple (flooring) 104 CWC Birch ¥4” — Douglas Fir 135-173 HPVA
Veneer core
Oak, Red or White 100 UL Birch ¥4 — Fuma Veneer core | 127 HPVA
Oak, Red % 84 HPVA2 | Birch % - Douglas Fir 114 HPVA
Veneer Core
Oak, White %" 77 HPVA2 | Birch %" - High Density 114 HPVA
Veneer Core
Pecan %" 85 HPVA2 | Birch %" — Particle Core 124 HPVA
Pine, Eastern White | 85 CwWC Birch %" — MDF Core 134 HPVA
Pine, Idaho White 72 HPVA Honduras Mahogany 3/4 “ — 105 HPVA
Particleboard Core
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Pine, Idaho White 82 WEY Lauan 11/64” 167 NIST
Pine, Lodgepole 98 WEY Lauan ¥4” 150 HPVA
Pine, Northern 120-215 | UL Oak ¥4” — Douglas Fir Veneer | 153 HPVA
White Core
Pine, Ponderosa 105-230 | UL Oak %" — MDF Core 123 HPVA
Pine, Ponderosa 115 HPVA2
Pine, Red 142 cwcC PARTICLEBOARD
Pine, Southern 130-195 | UL 3/16” (AROMATIC Cedar 156 HPVA
Yellow Flakeboard)
Pine, Sugar 95 HPVA2 | 3/8” 200 UL
Pine, Western White | 75 UL " 135 HPVA
Poplar, Yellow 170-185 | UL 1/2" 156 NIST
Redwood 70 uL 5/8” 153 NIST
Redwood 3/8” 102 UL 11/16” 168 UL
Spruce, Engelmann | 55 HPVA2 | % 145 UL
Spruce, Northern 65 UL %" (Exterior Glue) 88-98 APA2
Spruce, Sitka 74 CcCwcC MEDIUM DENSITY
FIBERBOARD - MDF
Spruce, Western 100 UL 3/8” 140 UL
Walnut 130-140 | UL 7/16” 125 HPVA
Walnut %" 101 HPVA2 | 5/8” 120 HPVA
ORIENTED STRAND BOARD, 11/16” 140 UL
WAFERBOARD
(Exterior Glue)
5-16” 127-138 | APA2 Y 140 HPVA
7/16” 86-150 | APA2 Y 140 HPVA
" 74-172 | APA2 ¥ 130 HPVA
¥” 147-158 | APA2 1” 90 UL
Copyright 1997,1998,2001,2001 SHAKES AND SHINGLES
American Forest & Paper Association
Western Red Cedar Shakes %" | 69 HPVA
Western Red Cedar Shingles 49 HPVA
17
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TABLE 1 FOOTNOTES

1. Thickness of material tested is one-inch nominal except when indicated

2. The ASTM E-84 test method has been revised a number of times during the year’s reference by the
source reports. However, the E-84 test apparatus has changed little over this period. Slightly different
flame spread indices, usually lower, result when recent E-84 flame spread calculation techniques are
applied to older wood product data. The changes in flame spread indices are not sufficient to change the
flame spread class for the wood products described in this report.

3.SOURCES:
APA - APA- The Engineered Wood Association, Research Reports 128, August 1979.

APA2 — APA — The Engineered wood Association Test Results

CWC-Fire Safety Design in Buildings, Canadian Wood Council, 1996.

HPVA - Hardwood Plywood and Veneer Association, Test Reports, 202,203,335,336,337,592, and
596; Special flame spread performance tests, Aug 1974;T9234,T9237,T9317,T9344,T9354, May
1995; T9422,T9430,T9431,T9453,T9665, Feb/July 1997.

HPVA2 - Hardwood Plywood and Veneer Association, March/April 1995; October/December 2000.
NIST — National Institute of Standards and Technology (formerly National Bureau of Standards),
Technical Notes 879 and 945.

UL-Underwriter’s Laboratory, UL 527, May 1971; Subject 723, Assignment 71SC509, Mar 15 & 16,
1971; Assignment 84NK1898, File

R10917, Mar 9,1984
WEY - Weyerhaeuser Fire Laboratory, 1973, 1987, January & February 1988.

4. Ave3rage of 18 tests was 154 with three values over 200.

5. The Hem-Fir Species Group represents six species: California Red Fir, Grand Fir, Nobel Fir, Pacific
Silver Fir, Western Hemlock, and White Fir. The reported flame spread index represents a product
containing a mixture of these species. When lumber is from a single species refer to the specific species
flame spread index.

6. Exposure 1 or exterior.

7. Flame spread of plywood is affected by the species of the face veneer but can also be influenced by the
species of the underlying core veneer. Various panel constructions involving certain core species show a
relatively high degree of variability and potential to yield flame spread values above 200. Panel
constructions involving cores of aspen, sumauma, yellow poplar and white fir have exhibited this behavior
with average flame spread indices ranging from 78 to 259. Other factors, in addition to species, including
material and process variables related to specific manufactures can also affect flame spread. Thus, for
plywood panels with certain core species, test data from the actual manufacturer is particularly important in
establishing the flame spread classification of the product.

Copyright 1997,1998,2001,2002
American Forest & Paper Association, Inc.

131



TABLE 2

REPORTED FLAME SPREAD INDICES OF FACTORY FINISHED PRODUCTS

MATERIAL 1 ASTM E-84 FLAME SPREAD

PARTICLEBOARD

5/32” Factory Finished Printed

5/32” Paper Overlay

5/32” Vinyl Overlay

Y” Vinyl Overlay

3/8” Vinyl Overlay

%" Vinyl Overlay

5/8” Vinyl Overlay

MEDIUM DENSITY FIBERBOARD (MDF)

3/16” Factory Finished Printed

Y” Vinyl Overlay

HARDBOARAD

1/8” Paper Overlay

1/8” Vinyl Overlay

3/16” Vinyl Overlay

HARDWOOD PLYWOOD

Cherry 1/4” Factory Finished

Elm %" Factory Finished Printed

Hickory %" Factory Finished

Lauan ¥” Factory Finished Printed

Lauan 1/4” Vinyl Overlay

Lauan 3.6mm Factory Finished Printed

Lauan 3.6mm Vinyl Overlay

Lauan 3.6mm Paper Overlay

Maple %" Factory Finished

Oak Y4 Factory Finished

Pecan %" Factory Finished

Pine ¥4” Factory Finished

Walnut %" Factory Finished

SOFTWOOD PLYWOOD

%" Douglas Fir w/ Medium Density Overlay 2

3/8” Douglas Fir w/Medium Density Overlay 3

3/8” Douglas Fir w/High Density Overlay 3

ORIENTED STRAND BOARD, WAFERBOARD (EXTERIOR GLUE4)

7/16” Phenolic Paper Overlay3

FOOTNOTES
1. Source: Hardwood Plywood and Veneer Association Test Records, except as noted
2. Canadian Wood council, Fire Safety Design in Buildings, 1996
3. APA - The Engineered Wood Association Test Results
4. Exposure 1 or exterior

COPYRIGHT 1997, 1998, 2002
American Forest & Paper Association, Inc.
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ELK APPROVED
SPRAY-IN-PLACE INSULATION SYSTEMS

Fact Sheet
Elk premium roofing products are approved for use over many non-vented* and vented specialty deck systems. These systems
include applications over specific spray-in-place insulation applied to the underside of the roof deck.

We take this area of our business very seriously and we have approved some non-vented specialty deck since the
early 1980’s. In addition to our field experience with these systems, here are additional reasons why you should
consider Elk premium roofing products for application over approved spray-in-place insulation systems:

° Elk has a state-of-the-art test facility at the Technology Center in Ennis, Texas, where we conduct our own
testing and evaluation of specialty desks.

o Each specialty deck manufacturer is required to submit specific data, product specifications, guidelines, and
MSDS for evaluation.

o All Elk products carry the full limited warranty over approved spray-in-place systems.

° Elk shingles are manufactured to perform in all climates and in all temperatures.

° Elk has 4 manufacturing plants located in California, Pennsylvania, Texas, and Alabama. Each plant has a

technical services department and we have one specialist dedicated to provide technical assistance in the
area of specialty decks.

Elk carrier a full line of roofing and accessory product including:

o Elk field shingles are offered in a wide range of looks for a wide variety of homes, including our Prestique®
shingles with a visual depth and texture reminiscent of real wood. Prestique Grande’ is 40% larger and brings
a dramatic large-scale look to any roof. Domain® Winslow®'s large exposure gives a bold, wood-shake look
and Capstone® has a distinctive slate-like appearance.

/ ® Ridge and Seal-A-Ridge® Hip and Ridge Shingles

VersaShield® Underlayment

All-Climate Self-Adhered Underlayment

Ventilation Products

Roof Accessory Paint

CrossTimbers ™ composite lumber is ideal for decks, patios, and fencing

For information regarding Elk premium roofing products, please contact the Elk location nearest you or visit our web sit at www.
elkcorp.com. For information regarding specialty deck systems, please contact our Technical Services department at 866-355-
8324, ext 6.
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Spray polyurethane foam (SPF) and rigid foams made with polyurethane (Polyiso), extruded polystyrene (XPS) and expanded
polystyrene (EPS) are growing solutions for insulation systems.

SPF conforms to the surface to which it is applied and forms a seamless layer of insulation, thus filling energy-wasting holes
and gaps around pipes, outlets, windows and more. Since SPF fills in gaps and seams during application, it is increasingly
being used as an air-barrier in buildings. The material -- cut into sheets, slabs or any desired design, as well as sprayed to
meet specific building code requirements or custom designs -- serves as a durable design solution since it often arrives at the
job site as a liquid, saving on transportation costs and reducing waste.

This beneficial ‘air barrier’ effect can be achieved by rigid polyurethane (Polyiso) foams installed properly with taped seams.
Structural insulated Panels (SIPs) also demonstrate this same beneficial air barrier trait. SIPs can be made from Expanded
polystyrene (EPS) or Extruded polystyrene (XPS). A SIP is two layers of 5/16th inch OSB with the expanded or extruded
polystyrene encased between those two layers forming a rigid wall structure without normal ‘studs’ being needed. See the
June issue of Modern Materials magazine for National Association of Home Builders wall performance tests showing how
plastics building materials can outperform typical ‘stick and batt’ construction under real-world windy conditions.

Can SPF and rigid plastic foam insulations (SIPs, Polyiso, EPS and EPS) exhibit green characteristics? Yes. By inhibiting heat
flow and helping create air barriers, plastic building products can help save energy heating and cooling the structure over time.
This lessens the environmental ‘footprint’ of the building over time. Savings in manufacture of plastic building products have
been validated as well, to show that plastic materials save approximately 467.2 trillion BTU of energy a year as compared to
alternative materials. The energy saved is enough to meet the average annual energy needs of 4.6 million U.S. households.
According to a 2000 study by Franklin Associates, for the entire country, the annual savings in energy cost would be $2.58
billion or $128.6 hillion over 50 years if all houses were insulated with plastic foam insulation.

In commercial applications, SPF is typically applied over existing roof systems, which avoids scrap and waste while the

product also provides exceptional energy savings through high R-values with no seams, longevity, resistance to leaks, and little
degradation due to UV rays.
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FREQUENTLY ASKED QUESTIONS
Building Envelope

Q: How does SPF reduce energy use in buildings?
A SPF provides a continuous air barrier.
SPF prevents moisture infiltration through air leakage.
SPF minimizes dew point problems and condensation.
SPF avoids thermal bridging
SPF resists heat movement in all directions
SPF provides reliable performance under varying conditions

Q: What is the difference between a vented and unvented attic
A Unvented (conditioned) attics use air-impermeable insulation as a barrier to prevent moisture condensation on the
underside of roof decks. Vented attics minimize condensation by allowing the escape of moisture to the exterior by air flow.

Q: If you spray the underside of a roof deck with SPF insulation, should you vent the attic?

A No, the application of SPF insulation to the underside of the roof deck minimizes the potential for condensation. The
SPF insulation develops a thermal and moisture gradient that avoids the development of dew point conditions in the
attic. Because of this, moisture won’t condense or accumulate and, therefore, does not need to be vented to the exterior.

Q: Do you need a vapor retarder or a vapor barrier with SPF insulation?

A It depends of the use of the building, the climate and the materials of construction. In normal occupancies and
moderate climates, SPF insulation typically does require a vapor retarder. Extremes of climate and building use
may require a vapor retarders/barrier. Check with your design professional for specific recommendations and refer to
SPFA technical document, AY 118, Moisture Vapor Transmission for further information.

Q: Is SPF a good soundproofing material?

A Both low and medium (2lb/cubic/ft) density SPF effectively reduce noise from outside sources by sealing cracks and
gaps that allow sound to travel through the walls, floors and ceilings into the building. They are less effective against
noise caused by vibration.

Q: What is the difference between low density, open cell SPF and medium density closed cell SPF?

A ¥ Io Spray Polyurethane Foam (SPF)
Low density, open cell SPF refers to a general spray polyurethane SPF that weighs between 0.4 to 0.6 Ibs per cubic ft
when fully cured. It is spray applied to a substrate as a liquid and expands about 100-150 times its original volume to
form a semi-rigid/flexible, non-structural SPF insulation. The SPF has an R-value around 3.5 per inch and typically
uses water as the blowing agent.

Medium Density, Closed Cell Spray Polyurethane Foam (SPF)

Medium density, closed cell SPF used in interior applications typically refers to generic spray polyurethane foam that weighs
between 1.5 to 2 Ibs per cubic ft when fully cured. It is also spray applied as a liquid to a substrate and expands about 35 to
50 times its original volume to form a rigid, structural SPF insulation with a compressive strength between 15 to 25 PSI. The

SPF has an R-value of around 6.0 per inch (aged R-value) and uses high R-value blowing agents.

Similarities: Both products are excellent air barriers in buildings, provide great insulation, can assist in the control of
condensation within buildings and have great environmental benefits.
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For more detailed information on both SPF insulation products refer to the Modern Materials article Learning the Difference
between ¥ Ib and 2 Ib SPF, august 2005, page 11 or Spray Foam Magazine, Ask the Expert, Which SPF Insulation is Right for
Me? August, 2005 page 11.

VAPOR DRIVE

Moisture flow by vapor diffusion is governed by the second law of thermodynamics (basic physics to. Some, not so basic to
others). Moisture will flow by diffusion because of a concentration gradient as well as a temperature gradient (from “more to
less” as well as “from warm to cold”). This means that it tends to go from the inside out up north and from outside in down
south. Inthe middle of the country part of the year it goes from inside out and part of the year it goes from outside in.

Moisture moves TOWARD dry and/or cool conditions. The mechanics are a bit more complex than that for a building. For
example, moisture generally first moves into the exterior finish materials by capillarity, or directly through a leak. It moves
laterally and downward.

When a void or cavity is encountered, the relative humidity in the void or cavity is increased by the moisture intrusion. Now we
get condensation. There is nothing to drive the moisture backward, so it is cumulative and progressively worsens unless the
source is stopped.

The accumulated moisture then “attacks” the next dry area or cooler area. The same mechanics prevail and it will move to
some other location, inward and downward. In the process, given reasonable conditions, mold will grow!

Sources for “Engineering and Foam”

RLC Engineering, LLC - Craig DeWitt, Ph.D, PE
Honeywell

Oak Ridge national Laboratories

US Department of Energy

Armstrong

Elk Corporation

Building Science Corporation

Federal Emergency Management Agency

National Area Home Builders

International Code Council Evaluation Service, Inc.
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Appendix D — Foametix Mold

Introduction to Mold

Exposure to mold can cause a variety of health effects and symptoms, including allergic reactions.
Molds are microscopic fungi that live on plant or animal matter. Mold and the tiny spores they create
to reproduce continually float through our indoor and outdoor air. Mold begins to grow when the mold
spore land on damp spots indoors. Different molds can grow on wood, paper, carpets, and foods.
When moisture or water accumulates indoors, mold growth may occur, particularly if the moisture
problem remains unseen or untreated. Although even the best practices cannot get rid of all the mold
and mold spores in the indoor environment; the best way to control indoor mold growth is to control
moisture, and to take quick action to eliminate mold growth. Some indoor molds are; Cladosporium,
Penicillium, Alternaria, Aspergillus, Mucor and Stachybotrys.

How Does Mold Affect People?

Some people are sensitive to molds. For these people, exposure to molds can cause symptoms such
as nasal stuffiness, eye irritation, or wheezing. Some people, such as those with serious allergies

to molds, may have more severe reactions. Severe reactions may occur among workers exposed

to large amounts of molds in occupational setting, such as farmers working around moldy hay
Severe reactions may include fever and shortness of breath. People with chronic ilinesses, such as
obstructive lung disease, may develop mold infections in their lungs.

~ from http://www.cdc.gov/nceh/airpollution/mold/moldfacts.htm

Don’t Be Moldy

1. Dry water damaged areas and items within 24-48 hours to prevent mold from growing.

2. Clean up any mold that is present within 24-48 hours to prevent mold growth

3. Get rid of the excess water or moisture

4. Fix leaky plumbing or other sources of water

5. Wash mold off hard surfaces with detergent and water and dry completely

6. Clean bathrooms with mold killing products

7. Mold can be removed with commercial products or a weak bleach solution (1 cup of bleach in 1
gallon of water).

8. Check materials that have absorbed moisture — such as carpets, ceiling tiles, older cellulose
insulation — and replace any that have become moldy.

9. Reduce indoor humidity (to 30-60%) to decrease mold growth by:
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* Venting bathrooms, dryers, and other moisture-generating sources to
the outside

* Using air conditioners and de-humidifiers during humid months orin
humid areas such as basements

* | ncrease ventilation

* Using exhaust fans when cooking, washing dishes and cleaning

10. Prevent condensation by reducing the potential for condensation on cold
surfaces such as
windows, piping, exterior walls, roof, or floors by adding insulation.

11. In areas where there is a perpetual moisture problem, such as drinking fountains,
classroom sinks, or on concrete floors with leaks or frequent condensation, do
not install carpeting or other absorbent materials.

12. Add mold inhibitors to paints before application

13. Molds can grow almost anywhere where moisture is present. There are molds
that can grow on wood, paper, carpet, and foods.

What is Stachybotrys?

Stachybotrys is a greenish-black mold that grows well on materials with a high cellulose
content such as wall studs, dry wall, and ceiling tiles that are exposed to water and
excessive humidity. Buildings that have been in floods or have long-term, or recurring
leaks can be a breeding ground for Stachybotrys. S. chartarum (SC) is dangerous to
humans because it can create multiple toxic chemicals called mycotoxins.

By the time the fungi becomes visible to the naked eye, millions of reproductive spores
can be spread throughout your home or office. These dangerous microorganisms
remain airborne and are consequently inhaled as we breathe. In this way, spores
introduce toxins into you body, causing adverse health effects such as those listed
below:

...allergic reactions, fatigue, shortness of breath, dizziness, rashes, headache, runny
nose, watery eyes, sneezing, coughing, breathing problems, nausea, vomiting, diarrhea,
cold and flu symptoms, asthma attacks, nose bleeds, immune system suppression, loss
of concentration, anxiety, depression, inability to reason normally.

In the most extreme cases, mold can cause neurological problems, brain damage,
internal hemorrhaging and death.

Mold: The Whole Picture, Part 4: Effect of
Mold on Schools, Homes, & Human Beings

When Pasteur demonstrated in the late 1800s that bacteria caused disease, it took a
long while for the public to get a clear idea of what bacteria were and how they did what
they did. In the 1930s, many people thought you could catch conjunctivitis by looking at
someone who had an infected eye, and even today most people do now know the best
way to avoid infections in general.
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Still, most people agree on the basics: You catch an infection from other people,
because a germ invades your body through broken skin, the digestive system, or lungs.
If it makes you very sick, you go to a doctor, who will diagnose you and maybe take a
blood sample to confirm his diagnosis. Then he will treat you with drugs or a shot of
antibiotics and other therapeutic measures. He may have to operate. You go to bed,
and if you do not die, you will get well, though you may carry scars (smallpox) or be
otherwise disabled (polio).

When people are made sick by mold, it's a whole new ball game. You do not catch mold
spores from other people the way you do germs. You catch them from buildings, or the
materials you work with. The longer or more intense your exposure, the sicker you will
get. What makes you sick is usually not the organisms themselves, but the airborne
toxins and allergens they produce. You may become so sick that you have to go to bed,
but your doctor will probably not know how to diagnose you and you may look healthy to
your friends. Even if you do get diagnosed, your medical insurance will probably not
cover your treatment expenses. If you lose your job and your health, and sue the
landlord to get the money for medical expenses and loss of income, chances are very
small that you will win in court, because it is virtually impossible to prove to a jury that
your health was damaged because of mold in the building. Juries need the equivalent of
a smoking gun, and so far, there is no foolproof way to connect a moldy building with a
sick person.

Even after you think you have recovered, you have not gained immunity, as you do after
you have had chickenpox or measles; in fact, you may be more vulnerable to future
exposures than you were to start with, just as you would be after exposure to other
common toxins, such as lead.

(Gary Frost, in a recent letter about his own experience with mold, concluded by saying,
“Mold is certainly smart. It is stunning to realize how opportunistic ‘primitive’ organisms
are and how they maximize any benefits from change in their environments. These
organisms don’t need evolution....They are responsive enough as is.”)

Besides the responsiveness, or adaptation to different c onditions that G ary mentions,
they m utate w ith relative ease, an d they as sociate w ith other m icroorganisms in
proportions that change as the conditions change —i.e., as a location grows moister, the
proportion of Stachybotrys species will increase, and so on. So itis hard to tell what you
are dealing with.

In the tropics, the situation is even more serious. J. David Miller, in his excellent paper,
“Fungi as Contaminants in Indoor Air,” says,

In the cold climate of Canada, very few p eople enc ounter someone who dies
fromaf ungal disease. T hisis notthe caseinthe tropical c ountries where
diseases caused by fungi are common. There are a number of invariably fatal
systemic i nfections a s well a s ski n and n ail m ycoses an d lung infections.
Diseases c aused by in gestion of fungaltoxins [i.e., eating s poiled f ood] are
leading c auses of d eathin tropical and s ubtropical ¢ ountries, es pecially liv er
cancer in duced by t he in gestion of af latoxins, esophageal ¢ ancer c aused by
some Fusariumt oxins and deathsc ausedind irectly byt he ex cessive
consumption of immune system depressors such as the trichothecenes
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Reports of Mold-Infested Schools and
Homes

Papers given at conferences may give statistics on moldy homes and schools as part of
a larger picture, but somehow personal and newspaper reports of individual schools and
homes are better at showing how mold can affect peoples’ lives.

In a suburb of Dallas about six years ago, according to a 1997 report in the Fort Worth
Star Telegram, health officials were puzzled by the illness of a suburban woman, who
had suffered from flulike symptoms for two weeks after she moved into a condominium.
A regional industrial hygienist with the health department was quoted as saying that “the
neighbors f ound h er c rawling ar ound on h er han ds an d k nees ¢ omplaining of
earthquakes.” Health of ficials inv estigated he r c ase an d f ound t hat herill ness was
caused by fungus in the air-conditioning ducts of her condo. The industrial hygienist was
quoted saying, “She was totaled. Her system way overwhelmed. She was in the hospital
for 60 days before they got her cleaned out.”

The news re port g oes on to s ay that p ublic k nowledge of fungi does notreach far
beyond mushrooms, athlete’s f oot a nd y east in fections, d espite it s deadly p otential.
Michael Rinaldi, a mycologist at Audie Murphy Veterans Affairs Hospital in San Antonio,
is quoted as saying that in the last 10 years mycology, the study of fungus, has become
one of the most critical in all of medicine.

Susceptibility to fungus varies, it says. Infants, the aged, asthma patients who are being
treated with steroids, and people with weakened immune systems are most susceptible.
(The author failed to mention one other important group; women. In some occupations
they are several times more likely to be affected than men.)

CNN I nteractive, a website, had as toryin November 1997 on a p ost-flood c ase of
Stachybotrys growth in West Bloomfield, Michigan. T he 14-month-old granddaughter
had dev eloped breathing problems, and the gra ndmother w as getting headaches and
often feltill, especially when she was int he basement. The troubles came after the
spring rains that flooded the basement, bringing on the growth of Stachybotrys, visible
only as a small round black circle on the wall.

Dr. George Riegel of Healthy Homes commented on this incident, saying that few people
who clean u p after a f lood d o a pr ofessional job and contain the area (the tape and
plastic sheeting), with the result that the mold spreads to other parts of the house. To
remove it safely, he said, would cost that family close to $10,000. He also said that most
black m olds ar e not Stachybotrys. Stachybotrys grows o nly o n wood a nd paper
products, and can be found in only about 2 to perfect of American homes.

The grandmother said the news was rather unnerving. “I am ready to move, but where
am | going? This is my home. | can’t afford to just pack up and leave.
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Hill Elementary School in Austin, Texas, was closed down at the beginning of March and
students assigned to other schools when mold (a lot of Penicillium and a s mall amount
Stachybotrys) was found in the outer rooms in the main building. F urther investigation
revealed that the annex buildings and portables also had mold.

As usual, in cases like this in which a thorough investigation is done, several conditions
were found to have contributed to the overgrowth: a s pring in the crawl space beneath
the building after rains (not a big problem); poor ventilation (air pressure higher outside
the building than inside—a big problem, because this draws in contaminated moisture);
condensation f rom ¢ ool r oof be ams, w hich d ripped i nto t he s chool walls (s ince t he
moisture ba rrier at t hati nterface no|l onger was ablet o s topit); skylights (al ways
potential sources of water troubles); and (as in most schools), outer walls lined on the
inside w ith m oisture-impermeable chalkboards, bull etin boards an d cabinetry, all of
which tend to trap the moisture within the walls

Since the demolition is not complete yet, more pockets of mold and decay may
come to light. The outlying buildings (annex and portables) have been found to
have mold contamination too. The school board has authorized the schools
superintendent to spend a million dollars to correct the problem. No one can be
sure that the building will be ready for the fall semester, four months away.

The children were getting sick and parents were complaining last fall, months
before the condition of the school was recognized as a problem.

The local paper ran a letter to the editor recently from someone who has been
through this kind of crisis before. It says, in part:

Stachybotrys was found in a Bryan school building in 1996. | know because | was
the principal. | requested environmental studies be conducted by a biologic
hazards company. Instead, the district hired an industrial company unfamiliar
with mold problems. Two environmental specialists reviewed the findings and
found dangerously high levels of Stachybotrys as well as other molds. My health
deteriorated, and | was granted disability retirement by the medical board of the
Texas Teacher Retirement System because of the effects of toxic exposure to
Stachybotrys.

My heart goes out to the staff and students who are still in the Bryan building.

A story about mold contamination of hospitals was sent to the Aspergillus
discussion list. It was from a subscriber in Finland, replying in sympathy to
someone who had observed water damage to ceilings in five hospitals she had
been in. The Finnish subscriber said, "In my country too we have many mold-
contaminated hospitals (at least 3 central hospitals), unfortunately.
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"One of my friends has been diagnosed with occupational allergic alveolitis; she
had been working in a mold-contaminated library, which was closed later and the
staff was moved to another building. She complained that she got bad symptoms
whenever she was in her central hospital. All the staff, even doctors, denied mold
problems and said she was wrong. Now 3 wards of this hospital have been
closed for mold reparation!!!"

[To find information about Aspergillus diseases, the Aspergillus web site, e-mail
group moderators, the e-mail archive, FAQs and e-mail list commands, go to
http://www.asperqillus.man.ac.uk/listinfo.htm].

Another subscriber to the aspergillus mail list, Danitza Shanahan, contributed the
following story to the list March 9. She saw it on page 24 of the Arizona Republic
for March 5:

New Home Becomes a Horror

Mold Endangers Children's Health
A Mother's Dream
by Beverly Ford

When Michelle Harless finally scraped up the money for her first house, she
thought she was prepared for the rigors of home ownership. But within months,
her Glendale dream home became her worst nightmare. The stuff of that
nightmare: mold fed by a leaky pipe.

Four months after moving into the three-bedroom house, Harless's 7-year-old
son, Thomas Fuller, who suffers from cystic fibrosis, had to be hospitalized. Two
months later, he was hospitalized again. Doctors said Thomas had lost 33
percent of his lung function because of a common but sometimes toxic mold,
called aspergillus.

"When it came back aspergillus we were blown away," said Harless, 26. Her 2-
year-old son, James Hatley, wasn't immune, either. He lost his appetite,
developed red, cracked skin and began coughing and sniffling. Doctors thought
he was suffering from seizures. Harless knew otherwise: It was aspergillus mold.

Then, she said, things went from bad to worse. Harless's insurance company told
her that her policy didn't cover mold infestation. "l thought | did everything right,"
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she said, "I had a home inspection. | had homeowners insurance, | had a home
warranty. But it's a nightmare."

For weeks, Harless tried to convince the company that the mold was caused by a
leaky pipe, which was covered under her policy. But the company stood firm. And
despite her son's health problems, the company refused to reimburse the family
for moving into an apartment, she said, or to pay to clean up the mold that had by
now permeated the home.

"| felt trapped," Harless said. "Mold affects healthy people, but for my son it was a
life-and-death matter."

The insurance carrier, Century National Insurance Co., declined to comment on
Harless's claims. It was only when an insurance adjuster put up the money that
Harless and her family were able to move into a nearby apartment. Soon, both
children's health improved, although Thomas's lungs remain permanently
damaged, she said. Harless and her husband continue to make payments on the
$91,000 home while they wait to see whether their insurance company will pay
for repairs. The firm has sent inspectors to examine the home and recently
offered to work out a settlement.

A case similar to Michele Harless's, only worse, was reported in USA Weekend
for Dec. 3-5, 1999. It starts out this way:

"It started with a series of leaks. Within a year, Melinda Ballard's 11,500-square-
foot Texas dream home was quarantined; her 3-year-old son, Rees, was on daily
medication to treat scarred, asthmatic lungs; her husband, Ron Allison, had lost
his memory along with his job; and the family was living out of suitcases and
locked in a seemingly endless battle with their insurance company. The problem?
Household mold [Stachybotrys]."

This family is not poor: the house sits on a 72-acre estate in Dripping Springs,
west of Austin. She is described as an heiress. But now she to put on a HEPA
mask in order to enter the house, which she does once a week to check the air
conditioning. The men who are cutting out the moldy timbers have to wear moon
suite. David Straus, a mold expert with the Texas Tech University Health
Sciences Center, spent just 30 minutes inside the house, but was throwing up
hours afterward, and now has severe hearing loss in one ear from the mold. The
family suffered from headaches, dizziness and fatigue, then respiratory and sinus
problems, in addition to profusely bloody runny noses and coughed-up blood.

The family is suing their insurance company (Farmers Insurance) for $100
million, and the County District Attorney has initiated a grand jury investigation to
consider criminal charges against the company.
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Given the Usual Course of Events, What Options
Do We Have?

If you suspect your building has a mild or moderate mold problem, try to identify
its source or sources so you can avoid them, or do something about them, or
direct the attention of technical people to them. If you have been affected, your
own reactions may be the best indicator available. Take notes on the date, area,
presence of moisture (especially after a rain), any apparent mold growth, and
effect on you. Forget about setting out petri dishes or measuring the humidity of
the air.

Early recognition of a mold problem, and identification of its cause and remedy,
can keep the mold from getting a head start if you have done your homework,
provided the financing and approval for assessment and remediation can be
found. The above instances show that residents and staff in a moldy building
have no good options left if the mold gets a head start. This situation may
eventually change when buildings are built and maintained to prevent moisture
accumulation, when doctors learn to recognize the effect of mold exposure, when
lawmakers require insurance companies to cover people affected by a mold
disaster, and when mycologists are able to make an airtight causal connection
between the presence of indoor mold and the health of people who inhabit the
same space. Any change from the present situation will be an improvement. At
present, though, rich and poor alike have only one good option: preparedness.

1. Maintain a list, compiled from references if possible, of all the experts you may
one day have to call on (an informed doctor, a consultant who can assess the
mold problem and advise on cleanup, someone who is knowledgeable about
construction of houses and management of HVAC systems, etc.). The nearest
one may be in another town.

2. Gather information: Buy books on the topic, visit informative websites, talk with
informed people, get friendly with the building engineer and competent local
service people who specialize in duct and carpet cleaning, join organizations that
have mold prevention and recovery on their agendas, e.g. C.U.R.E. (Citizens
United for Responsible Environmentalism, Inc., an international nonprofit
education and research organization based in California, focusing on educating
doctors and the public about mold diseases and toxicoses—tel. 408/268-4085,
fax 408/476-8552).

One book that everyone should have access to has just appeared in print:
Guidelines on Assessment and Remediation of Fungi in Indoor Environments,
available on the Internet at
http://www.ci.nyc.ny.us/html/doh/html/epi/moldrpt1.html (2) Future revisions to it
will be posted there too. For more information, contact the New York City
Department of Health at 212/788-4290. An expert panel was convened in 1993,
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originally to develop policies for medical and environmental evaluation and
intervention in cases of Stachybotrys atra [chartarum] contamination. This
revised guideline covers all fungi.

3. Follow developments in research and make contacts. Go to a mold conference
now and then, or read in the professional literature on current research, to be
sure your information is up to date. This will also make people more willing to talk
to you; you can put yourself on a grapevine if you have recent news to swap. (As
far as | know, there are no extension or college courses on coping with mold,
except perhaps in the historical preservation field.)

4. Study real situations. Even if there is no leak to be found, water can enter a
building through porous building materials, including concrete. It may enter as
water vapor and condense and collect in hidden places. There are many esoteric
ways for water to enter a house and feed mold. They are hard to understand
without some kind of hands-on experience or a good teacher or a couple of really
good books. So study is unavoidable.

5. If you have to leave your home or job despite everything, it helps to be on
good terms with family members and friends who might be able to put you up in
an emergency. A good savings account may be more use to you than medical
insurance.

Picking Up the Pieces

If the mold problem is not too bad, or if the source of the problem is on
neighboring property rather than inside your house, you could do as several
C.U.R.E. members have done: install freestanding HEPA air filters in the office or
bedroom, or even in every room in the house. Central HEPA filter units, with their
own fan and air supply, can be installed as part of the central air conditioner.
They work best if you have a good air return system. A good air filter large
enough to handle a small or average bedroom can be had for $150-190. It will
not work, however, if you set it on a deep carpet full of dust. This will just blow
the dust up into the air. Set it on a stool or chair.

If you get really sick from mold, the first thing to do is to avoid further exposure
(i.e., leave home or take extended leave from your job). Then ask your friendly
local mycologist to recommend a good doctor. Or find an Internet list of doctors
who can treat mold, and be prepared to travel, because there may not be one in
your town. There are medicines nowadays that are effective against a fairly
broad range of mold species.

References
1. Atmospheric Environment Vol. 26A, No. 12, pp. 2163-2172, 1992.
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2. Guidelines on Assessment and Remediation of Fungi in Indoor Environments,
available on the Internet at
http://www.ci.nyc.ny.us/html/doh/html/epi/moldrpt1.html. the printed version, 14
pp. long, is issued by the New York City Dept. of Health, Environmental &
Occupational Disease Prevention, 125 Worth St. c/n 34C, New York, NY 10013.
It is intended for use by building engineers and management, but is available for
general distribution to anyone concerned about fungal contamination, such as
environmental consultants, health professionals, or the general public.

Mold Websites & Listservs Related to Health

« aspergillus-on@mail-list.com (A listserv for people diagnosed with
Aspergillus infections. A minor source of usable information; mainly serves
as a support group.)

« http://www.aspergillus.man.ac.uk/ (A technical website which offers an
impressive variety of information, including the full text of a large number
of medical papers. Registration is needed if you want to have access to all
sections.)

- http://www.chem.umd.edu/organic/jarvis.html (Analysis of 4 toxins, esp.
tricothecenes, a kind of toxin produced by many species of mold)

- http://isiaq.org/ (International Society for Indoor Air Quality. Good on
buildings and air handling, but not on mold itself, or on health.)

Children’s Health Initiative: Toxic Mold

Outbreaks of the fungi Stachybotrys chartarum (S. chartarum) are under investigation for
an association with t he d eaths of inf antsi n Cleveland, Ohio, a nd s erious h ealth
problems in other areas of the U.S. Although not widely found, Stachybotrys chartarum
has been studied for the last 20 years. The following is documented.
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* Chartarum produces toxigenic spores that are potentially h azardous, es pecially
when then air-conveyance system is involved.

e Currently there are no EPA T egulations or g uidelines f or ev aluating potential
health risks

e Chartarum is a g reenish-black fungus that can grow on materials with a high
cellulose and low nitrogen content ( such as fiberboard, gypsum board, dust and
lint)

* The prevalence of Chartarum contamination in indoor environments is unknown.

* Sample collection of Chartarum may b e dif ficult due t o t he presence of other
species of less toxic fungi.

* R emediation of Chartarum must be pe rformed with much c are to is olate and
contain t he s pread of ¢ ontamination and maintain t he s afety of t he t rained
remediator.

Visit the General Clinical Research Center, Cleveland OH, site for additional information
about Stachybotrys. The following i s background i nformation, c urrent r esearch, and
research needs.

Background

The past twenty years have brought the recognition that an important factor in
the health of people in indoor environments is the dampness of the buildings in
which they live and work. Furthermore, it is now appreciated that the principal
biology responsible for the health problems in such building are fungi rather than
bacteria or viruses. Although fungi in this context have been traditionally viewed
as allergens (and, in unusual circumstances, pathogens), data have accumulated
to show that the adverse health effects resulting from inhalation of fungal spores
are due to multiple factors. One factor associated with certain fungi is small
molecular toxins (mycotoxins) produced by these fungi. Traditionally, mycotoxins
are held to be important in human and animal health because of their production
by toxigenic-fungi-associated food and feed. However, mycotoxins tend to
concentrate in fungal spores, and thus present a potential hazard to those
inhaling airborne spores. Toxigenic spores strongly affect alveolar macrophage
function and pose a threat to those exposed. Reports have indicated that
Stachybotrys chartarum, Aspergillus versicolor, and several toxigenic species of
Penicillium are potentially hazardous, especially when the air-handling systems
have become heavily contaminated.

Perhaps the most hazardous of the toxigenic fungi found in wet buildings is S.
chartarum, a fungus known to produce the very potent cytotoxic macrocyclic
trichothenes along with a variety of immunosuppressants and endothelin receptor
antagonists mycotoxins. This fungus was investigated for its association with the
serious health problems of a family living in a water-damaged home in Chicago
and has been implicated in several cases of building-related illness. A cluster of
cases of acute pulmonary hemorrhage/hemosiderosis was reported in Cleveland,
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Ohio, where 27 infants from homes that suffered flood damage became sick
(nine deaths) with the illness starting in January 1993.

Current Research

Although a great deal of literature describes fungi growing on a variety of building
and structural materials that resulted in contamination of buildings and sick
individuals, information on what environmental conditions permitted their growth
has been limited. Starting in 1991, EPA has conducted research into the
environmental conditions that permit building material colonization by fungi and
the subsequent development of contamination sources. The focus has been on
evaluating material properties, climate conditions, and microorganism
interactions that contribute to materials serving as microecological habitats
fostering fungal colonization, amplification, and dissemination. To better
understand when fungal growth occurs, we developed a static chamber method
for evaluating the various environmental conditions. These chambers were
designed to provide controlled environments that can simulate differing
conditions of temperature and relative humidity that the materials might be
exposed to in a building. Over the last five years, a variety of building materials
and fungi have been evaluated using this static chamber method and it is in the
process of being transitioned to a Standard Guide for ASTM International.

One of the most significant technical results from this project is that the effect of
relative humidity is indirect and that very small amounts of moisture, well below
those commonly cited, will permit growth. The amount of moisture required for
fungal growth can vary depending upon the material and the organism. S.
chartarum requires high levels of moisture (effective relative humidity required for
S. chartarum growth would be 94%) and cellulose-containing materials for
growth.

Antimicrobial Treatment

Biological agents do not have to be alive to cause allergic, toxic, or inflammatory
responses; however, the organisms that are sources of indoor biological
contamination are living, multiplying organisms. One approach to limiting
exposure is to reduce the levels of biological contamination. Antimicrobial agents,
called fungicides or biocides, have long been used to control, prevent, and
remediate microbial growth for many different applications in the environment.
The potential for antimicrobials and antimicrobial treatments including
encapsulants to reduce exposure to S. chartarum will be investigated by EPA.
Both static and dynamic chamber experiments will be run using new and used
building materials with and without antimicrobial treatment and
encapsulants/sealants.

Aerosolization/Emission of Fungal Spores
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Although it is known that fungi growing on surfaces are capable of generating
particulate (spore) and gas phase (VOC) emissions, the actual impact on the
indoor environment has not been determined quantitatively for most organisms
because there is little information on the dynamics of fungal spore release from
the contaminated surfaces. For example, what is the significance of 10 m? of
Stachybotrys chartarum growing on ceiling tile? That fungi growing or deposited
on surfaces become aerosolized is well known. Indeed, sporulating fungi depend
on aerosol emission for propagation. Recent experiments with A. versicolor and
P. chrysogenum have started to elucidate some of the relationships between
commonly measured indoor environmental parameters and fungal emissions.
Documenting the production of spores and mycotoxins by S. chartarum will assist
in determining the magnitude of the health threat in the indoor environment that
is posed by these emissions.

Many factors affect the emission and dissemination of fungi into the indoor air
from the contaminated source. A clear understanding of the factors, such as
activity (translational energy), air flow, and relative humidity, that enable and/or
promote emission is required. High humidity is important for those active release
mechanisms that depend on rupture of turgid cells, while tissue desiccation in
low humidity is important to another class of release mechanisms. The reported
experiments have generally been conducted under equilibrium conditions in
simple systems, however, and the impact of the indoor microenvironment has not
been considered.

The objective of this work will be the measurement of emission factors for fungi
growing on common building materials. To that end, we will investigate the
emissions and dissemination characteristics of a variety of S. chartarum on
different materials under differing conditions (i.e., humidity, temperature, air-flow,
mechanical factors). The experiments will be performed using the Dynamic
Microbial Test Chamber. Tests will be conducted under known, favorable growth
conditions and under known flow conditions. Environmental conditions
(temperature, relative humidity, and air flow rate) will be controlled, and
experiments will be conducted at a range of conditions. Air samples will be
collected using real-time instruments (optical particle counters, or OPCs) or
integrated samples such as filter mass samples, microbial filters, or microbial
impactors. The measurements will be made periodically, depending on the
organism's growth rate, emission rate, and type of measurement. Surface
microbial samples will also be collected directly or through the glove wall.
Contact plates may be appropriate for some materials, while others may be
better sampled by pre-cutting portions of the material to allow extraction.
Amounts appropriate to the emission will be selected. Particle measurements will
be conducted at multiple locations within the chamber to quantitate dispersion.

Model to Predict Indoor Air Quality (IAQ) Impact
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Chamber studies at specified environmental conditions will yield emission rates
unique for S. chartarum. However, to relate the emission rates to actual
exposure, an IAQ model will be used which can estimate concentration and
potential exposure, as is done with other indoor air contaminants. The model to
be used will be the RISK IAQ Model for Windows, a completely mixed room
model incorporating source/sink behavior that can generate concentration and
exposure estimates as a function of time. The ventilation flows (none or limited
outdoor air up to 5%) and pollutant emission rates can be set as desired for each
modeled room. A variety of building types will be modeled, from a home
completely sealed or with average air exchange rates to a centralized HVAC
system in an apartment environment.

Concentration profiles and exposure levels will be calculated for an infant, child,
and adult. Once the emission rates are known, the RISK Model is a useful tool in
predicting exposure.

Expected Milestones

1. Determination of whether a contaminated porous or non-porous surface
can be cleaned and free from S. chartarum contamination using
antimicrobials.

2. Determination of effectiveness in containing S. chartarum contamination,
by use of antimicrobial encapsulation.

3. Determination of the environmental conditions required for sporulation,
emission, aerosolization, dissemination and transport of S. chartarum into
the indoor air.

4. Determination of the use of antimicrobials, encapsulants, and filtration in
the mitigation and prevention of S. chartarum under conditions found to
exist in problem buildings.
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How to Find Mold

Where to look and ways to uncover mold growth in your home or building.

Important Note: If you find mold growth, use the tips from the Mold Clean Up page to protect
yourself and to dispose of it properly.

How you know if what you've found is Mold

Inside Cabinets

Any place that is dark, and where moisture can accumulate, is a potential breeding ground for
mold.

Beneath Drywall

When mold grows within wall cavities (which it often does) the nearby drywall is usually infected
as well. If toxic mold does become engrained in the drywall, it should be replaced (after the mold
is cleaned up and the source of excessive moisture is resolved).

If your walls show signs of mold (cracked/peeling paint, bulging behind the paint, discoloration of
walls), then that section of drywall should be torn out and inspected. If the drywall is determined
to have mold (How you know if what you've found is Mold), then follow the suggestions on the
Mold Clean Up page.

Behind Floor Baseboards

The space between the wall and the baseboards serves as a great growing ground for mold.
Since it is a fairly sealed off space, it traps moisture. Plus, a lot of dirt ends up here, providing the
mold colonies with plenty of nutrients to thrive.

Basements/Crawl Spaces
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If you suspect that you have a mold problem, then you should be especially conscientious of the
basement or crawl space of your house. This level has more of a chance of fostering mold growth
than any other level in the home.

In basements and crawl spaces, just look for any evidence of dampness. Be especially aware of
any black mold growth that might be taking place in wooden building materials, especially in
the framing, since this is the best path for mold to take to other parts of the home. It can also
lead to the weakening of beams and other bearing walls that are crucial in the stability of the
structure.

Water-Damaged Areas

Any area where flooding, leaks, or other types of water damage have occurred are prime
candidates for toxic black mold growth.

Rooms / Areas with High Relative Humidity

If the relative humidity in a certain room or area is commonly above 55%, then over time, there is
a strong likelihood a mold problem will occur. In which case, it is important to monitor areas with
high humidity on a regular basis.

In order to determine the relative humidity for a room or area, you will need a relative humidity
sensor (a.k.a. moisture meter or hygrometer):

Relative Humidity Sensor Buying Guide

Controlling High Humidity

3

L o>

800 Series Humidity Sensors

Prices from $18.99 to $29.99

Above Ceiling

Just as mold in the wall cavities can lead to mold growth in interior walls, the same can happen in
the spaces above ceilings. Especially since a common source of water infiltration - roof leaks -
start from above.

If you see any evidence of water damage or biological growth in your ceilings, then you should
investigate right away.

Beneath Bathroom/Kitchen Sinks
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This is yet another place where moisture is commonly a problem, and therefore another place
where mold can often be found.

Behind Wallpaper

The glue from the wall paper attracts a lot of organic material (such as dust) that serves as a
favorite nutrient of mold.

Moist Window Frames

The window frame is in a position where warm air commonly meets cold or cooler air, as a
result of the temperature difference outside and inside. This formula leads to condensation,
which leads to mold growth.

Look for biological growth in the seal where the window frame meets the wall.
Inside Wall Cavities

This is another place where warm air meets cooler air, especially the walls around the
perimeter of the home or building.

Plus, wall cavities are good at trapping moisture. In addition to all this, pipes often leak in
between walls, where we are not aware they are occurring.

If mold is present inside mold cavities, it will eventually manifest its presence by working its way
to the outside of the walls, where it will be visible. If signs of excessive moisture and mold begin
to show on your walls, you can smell the musty odor, and you or others in your home or building
are showing health effects from mold, then it is likely growing in your wall cavities.

If this is the case, then you will need to remove the drywall in places where you suspect the mold
is growing within the wall. Then, you will need to clean and remove the mold.

Preventing Excessive Moisture in Walls

Particle Board Material
This material is another desirable source of nutrition for mold.
Fiberglass Insulation and/or Backing and other Insulation Material

Mold does not live and grow on the insulation itself. However, fiberglass and other types of
insulation collect a lot of dust and other organic particulate. It is this dirt and grime that are able
to make insulation a nice home and breeding ground for mold.

Exposed insulation in the ductwork, attacks, and basements/crawl spaces are most susceptible
to mold growth.

Flooring

Just as moisture and dirt become trapped between walls and above ceilings, they also become
trapped beneath the floor. Tile and carpet make great environments for mold since they collect a



lot of dust and other organics for mold to feed on. Carpet can become especially ideal for mold
growth since it also holds in moisture.

Ductwork/HVAC Systems

In addition to the insulation (if present), mold can grow in a variety of other places in the
ductwork/HVAC system. Other than the insulation, the two other places mold is most likely to
grow is the condenser or cooling coil and the drain pan. In central air systems, these are located
in the air handler (by the fan).

The cooling coil cools the air that comes into the system below the dew point, to remove the
condensation from the air. As a result, condensation builds up on the coil itself, making it
vulnerable to biological growth, including mold.

The drain pan is located beneath the coil, and collects the condensation that drips off the coil.
Naturally, the water in the drain pan can become the perfect environment for mold growth,
especially if the pan is not sloped. If it is flat, then the water will become stagnant, increasing the
likelihood of mold growth.

If your system has an in-duct humidifier, then it can add too much moisture into the ductwork.
When this added moisture combined with dirt and grime, mold can germinate in the ducts.

Preventing Mold Growth in HYAC Systems

Evaporative Coolers (a.k.a. Swamp Coolers)

Evaporative coolers increase humidity in the home or building. They cool the air by evaporating
water (which has a cooling effect), then blow this air inside. In which case, the air has an
increased moisture content.

As a result, evaporative coolers increase the potential for mold growth, especially nearby the unit.
Refrigerators

The drain pan beneath the refrigerator should be regularly checked for mold and other types of
microbiological growth.

Plant Pots

The fact that plants need to be watered regularly, and that the soil contains valuable nutrients
for mold, equals a haven for mold.

Cracked/Peeling Paint

This is a sign that there is excessive moisture within the wall, meaning that there could also be
mold growth nearby.

Sweating Pipes

When this happens, track where the moisture is accumulating. This can lead you to mold growth.
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Shower Curtains

Between the dirt and grime we wash off ourselves, and the water that can usually be found on
shower curtains, mold is often to be found as well.

How you know if what you've found is Mold

Visible Characteristics

Black, grey-brown, grey-green, white & orange spots, or even pink or purple
splotches if growing behind vinyl wallpaper. Stachybotrys is commonly a dark,
slimy, greenish-black mold.

Smell

Mildewy/Musty

Mold Testing

By sending a sample of the biological growth to a lab, they may be able to
determine whether it is mold, and what species of mold. You would need to use a
surface sampling technique that allowed the species to be identified (Mold Test
Review).

Other Signs of Mold Present

Signs of Mold

What's Next?

Once you find mold, then the next step is to Clean and Remove the Mold.

You should also start employing methods to Prevent further Mold Growth (prevent it as much
as humanly possible anyway
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Owens Corning's Fiberglas ®, Fiber Glass, Glass
Fiber and GlassWool: A Carcinogen That's
Everywhere - The Asbestos of the 21st Century

Rachel's Environment and Health Weekly [1]

An industrial process for making glass fibers was first patented in Russia in
1840. [1,pg.292] At the Columbian Exposition in Chicago in 1893, Edward
Libbey, an American, exhibited lamp shades, a dress, and other articles woven
from glass fibers. In 1915, the Allied Forces blockaded Germany and created an
asbestos shortage which resulted in full-scale U.S. production of fiber glass as an
asbestos substitute.

Asbestos is a naturally-occurring fibrous material that can be woven into cloth,
does not burn readily, has excellent properties for thermal insulation, and
therefore came into common commercial use during this century.[2,pgs.390-392]
Fiber glass has many of the same characteristics as asbestos.

In 1938, the Owens Corning Fiberglas Company was formed, and three years
later, in 1941, evidence of pulmonary disease was reported by Walter J. Siebert,
who investigated the health of workers with the cooperation of Owens
Corning.[1,pg.292] That same year another investigator reported finding "no
hazard to the lungs" of workers exposed to glass fibers in the air. Scientific
disagreement of this sort has characterized the study of fiber glass ever since;
meanwhile fiber glass production has increased steadily.
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In 1941, the U.S. Patent Office issued patents for 353 glass wool products. Glass
wool, fiber glass, fiberglas, fibrous glass, and glass fibers are all names for the
same thing: man made thin, needle-shaped rods of glass.

Fiber glass is now used for thermal insulation of industrial buildings and homes,
as acoustic insulation, for fireproofing, as a reinforcing material in plastics,
cement, and textiles, in automotive components, in gaskets and seals, in filters
for air and fluids, and for many other miscellaneous uses. More than 30,000
commercial products now contain fiber glass.

A:s asbestos has been phased out because of health concerns, fiber glass
production in the U.S. has been rising. In 1975, U.S. production of fiber glass
was 247.88 million kilograms (545.3 million pounds); by 1984 it had risen to
632.88 million kilograms (1392.3 million pounds).[1,pg.302] If that rate of growth
(10.4% per year) held steady, then production of fiber glass in the U.S. in 1995
would be 436 million pounds.

Fiber glass is now causing serious health concerns among U.S. officials and
health researchers. Dr. Mearl F. Stanton of the National Cancer Institute found
that glass fibers less then 3 microns in diameter and greater than 20 microns in
length are "potent carcinogens” in rats; and, he said in 1974, "it is unlikely that
different mechanisms are operative in man." A micron is a millionth of a meter
(and a meter is about three feet). Since that time, studies have continued to
appear, showing that fibers of this size not only cause cancer in laboratory
animals, but also cause changes in the activity and chemical composition of
cells, leading to changes in the genetic structure in the cellular immune system.
Although these cell changes may be more common (and possibly moreimportant)
than cancer, it is the cancer-causing potential of glass fibers that has attracted
most attention.

|n 1970, Dr. Stanton announced that "it is certain that in the pleura of the rat,
fibrous glass of small diameter is a potent carcinogen." The pleura is the outer
casing of the lungs; cancer of the pleura in humans is called mesothelioma and it
is caused by asbestos fibers. Stanton continued his research and showed that
when glass fibers are manufactured as small as asbestos fibers, glass causes
cancer in laboratory animals just as asbestos does. [4] Asbestos is a potent
human carcinogen, which will have killed an estimated 300,000 American
workers by the end of this century. [5] The finding that fiber glass causes
diseases similar to asbestos was chilling news in the early 1970s, and an
additional 25 years of research has not made the problem seem less serious.
Workers in fiber glass manufacturing plants are exposed to concentrations of
fibers far lower than the concentrations to which asbestos workers were
exposed, yet several industry-sponsored epidemiological studies of fiber glass
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workers in the U.S., Canada, and Europe have reported statistically significant
elevations in lung cancers. [6]

The International Agency for Research on Cancer (IARC), of the World Health
Organization, listed fiber glass as a "probable [human] carcinogen” in 1987. In
1990, the members of the U.S. National Toxicology Program (NTP)-
representatives of 10 federal health agencies-concluded unanimously that fiber
glass "may reasonably be anticipated to be a carcinogen" in humans. NTP
members were preparing to list fiber glass that way in the Seventh Annual (1992)
Report on Carcinogens, the NTP's annual listing of cancer-causing substances,
which is mandated by public law 95-622. But industry intervened politically.

Four major manufactures of fiber glass insulation campaigned for three years to
prevent their product from being labeled a carcinogen by NTP. They managed to
delay the publication of the NTP's Seventh Annual Report on Carcinogens for
more than two years, but on June 24, 1994, the Secretary of Health and Human
Services (HHS), Donna E. Shalala, signed the Report and sent it to Congress,
thus making it official policy of the U.S. government that fiber glass is "reasonably
anticipated to be a carcinogen.” In the U.S., fiber glass must now be labeled a
carcinogen.

Announcing this decision, government officials tried to play down its
significance. Bill Grigg, a spokes-person for the U.S. Public Health Service (a
subdivision of Health and Human Services) told the Washington Post ,"There are
no human data I'm aware of that would indicate there's any problem that would
involve any consumer or worker." [7] To make such a statement, Mr. Grigg had to
ignore at least six epidemiological studies showing statistically-significant
elevations in lung cancers among production workers in fiber glass factories.[6]
Indeed, according to researchers fiber glass is a more potent carcinogen than
asbestos.[8,pg.580]

Fiber glass is now measurable everywhere in the air. The air in cities, rural
areas,[1,pgs.311-314] and remote mountain tops [4] now contains measurable
concentrations of fiber glass. If the dose-response curve is a straight line (that is
to say, if half as much fiber glass causes half as much cancer) and if there is no
threshold dose (no dose below which the cancer hazard disappears), then
exposing the Earth's 5.7 billion human inhabitants to low concentrations of fiber
glass will inevitably take its toll by causing excess cancers in some portion of the
population.

According to OSHA researchers, an 8-hour exposure to 0.043 glass fibers per
cubic centimeter of air is sufficient to cause lung cancer in one-in-every-thousand
exposed workers during a 45-year working lifetime.[8,pg.580] In rural areas, the
concentration of fiber glass in out-door air is reported to be 0.00004 fibers per
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cubic centimeter, about 1000 times below the amount thought to endanger one-
in-every-thousand fiber glass workers.[1,pg.314] But people in rural areas
breathe the air 24 hours a day, not 8 hours. Furthermore, a human lifetime is 70
years, not the 45 years assumed for a "work lifetime." Moreover, one-in-a-
thousand is not adequate protection for the general public; U.S. Environmental
Protection Agency uses one-in-100,000 or one-in-a-million as a standard for
public exposures. (And in urban air, there's 10 to 40 times as much fiber glass as
in rural air.) Therefore, the amount of fiber glass in the outdoor air in the U.S. and
Europe (and presumably elsewhere) already seems higher than prudent public
health policies would permit. Assuming a straight-line dose-response curve and
no threshold, there is ample reason to be concerned about the human health
hazards posed by fiber glass in the general environment.

|t has been 25 years since researchers at the National Cancer Institute
concluded that fiber glass is a potent carcinogen in experimental animals. During
that time, additional research has confirmed those findings again and again.[8]
During the same period, the amount of fiber glass manufactured has increased
rapidly year after year. Ninety percent of American homes now contain fiber
glass insulation. All of this fiber glass will eventually be released into the
environment unless special (and very expensive) precautions are taken to
prevent its release. The likelihood of Americans taking such precautions is nil.
Billions of pounds of fiber glass now in buildings will eventually be dumped into
landfills, from which it will leak out slowly as time passes. Elevated
concentrations of fiber glass are already measurable in the air above landfills
today.[4]

In 1991, Patty's Industrial Hygiene and Toxicology, a standard reference book on
work-place safety and health, said about fiber glass, "...it is prudent for industrial
hygienists to treat these materials with the same precautions as asbestos."
[1,pg.324] How do we treat asbestos? In the U.S., all new uses of asbestos have
been banned. A ban of fiber glass is long overdue.

[1] This article was researched and authored by Rachel's Environment and Health Weekly, June
1, 1995 edition and published by the Environmental Research Foundation which provided the
research and substance of this article. The ERF deserves your support for its commitment to a
national environmental policy which makes health risks to people a national priority and for its
commitment to public education. The ERF not only allows the re-distribution of its research and
articles, but encourages it. We have only the highest praise for ERF and its work. We encourage
you to subscribe to Rachel's Weekly. Email erf@rachel.clark.net, call 410.263.1584, or fax
410.263.8944. We strongly recommend Maria Pellerano's How to Research Chemicals: A
Resource Guide, which is available for $10 from ERF. It is a must for all researches and is
excellent!
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Fiberglass Hazards in
Indoor Air, Dust, HVAC
ducts, and Building

Insulation
MoldAPedia ©

How to recognize fiberglass insulation materials in buildings
Microscopic identification of fiberglass insulation fragments
Health concerns of fiberglass exposure

Mold hazards in fiberglass insulation

Fiberglass exposure hazard reference list
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Airborne Fiberglass Fragments as a Possible
Health Concern

Fiberglass fragments are inorganic material typically from fiberglass insulation;
depending on their size and quantity these may be a respiratory irritant or may
contribute to more serious health concerns. The full text of this article can be

read in its entirety at Fiberglass Fragment Hazards

The presence of incidental fiberglass fibers and fiberglass fragments in airborne
and settled dust in buildings is common. The Association of Man-made Mineral
Fiber Producers asserted to the US EPA in 1992 that a study at that time " does
not provide evidence of significant adverse health effects following inhalation of
glass fiber." ("Respirable Fibrous Glass Chronic Multidose Inhalation Study-
Preliminary Final Results," TIMA, 4 May 1992 delivered to U.S. EPA by hand.)
The Seventh Annual Report on Carcinogens (June 1994) lists glass fibers of
respirable size as a substance "reasonably anticipated to cause cancer in
humans."

DJF Opinion: Caution about fiberglass fragment size: when reading studies about
airborne fiberglass, pay close attention to the methods used to collect samples
and the methods used to identify and count fiberglass particle fragments. For
example, some counting devices or microscopic methods exclude all particles
below a give size by the choice of instrument or counting method itself. Deciding
not to look for very small particles (which if present may be the more harmful
ones) or using a methodology that excludes them means that study is not going
to find them even if they in fact were dominant by number or even total volume in
a sample.

DJF Opinion: | frequently find fiberglass fragments in indoor air samples,
particularly where fiberglass HVAC duct material are in a building and where
fiberglass insulation has been left exposed in a living or occupied area (such as
in the ceiling above an unfinished basement being used as an office or family
play area). If someone has attempted to mechanically "clean" HVAC duct work
which was lined with fiberglass insulation, it is likely that I'll find a higher presence
of fiberglass fragments in indoor air and in settled dust.

| am continuing to collect field data as well as occupant complaints in buildings
for research purposes. To date my field data suggest that there is more
fiberglass in residential building air than is recognized. In my opinion a there is a
growing level of concern regarding these fibers. | suspect that small fiberglass
particles in air may constitute a meaningful health risk (obviously depending on
the overall exposure level) and | suggest that that prudent avoidance would be
appropriate. Improper cleaning or treatment of fiberglass ducts with biocides may
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in fact increase rather than decrease indoor air quality problems in a building,
particularly if occupants have other respiratory or pulmonary
concerns/vulnerabilities

Fiberglass Fragments in Building Air

DJF Opinion: Frequent presence of fiberglass fragments in air and some dust
samples, suggests that an HVAC duct system or exposed fiberglass insulation in
the building may be contributing unwanted and potentially unsafe levels of these
fibers. This discussion can be read in its entirety at Fragments in Building Air

While the fiberglass industry does not agree that fiberglass and fiberglass
fragments in air or dust are hazardous, independent studies and warnings at US
government health-related websites suggest that there may be carcinogenic or
respiratory health hazards from exposure to high levels of fiberglass particles. If
we find frequent presence of fiberglass fibers in air or interior dust samples
further investigation, cleaning, and particularly investigation of air handling
equipment and duct systems in the building would be appropriate.

If fiberglass HVAC duct work has been installed | very often find significant
fiberglass levels in interior air and dust samples. Because these materials cannot
be mechanically cleaned and because | do not recommend encapsulant sprays,
replacement could be in order. | would not expect and do not usually find
evidence of movement of significant levels of fiberglass fragments from insulated
attics, nor from enclosed (finished) walls, ceilings into living areas under normal
conditions.

Mold in Fiberglass Insulation in Buildings

Fiberglass in building insulation is a topic I've been testing and studying for
several years, after having traced building mold concerns to a hidden source in
this material. | frequently find high levels of mold-contaminated fiberglass
insulation in buildings which contain other large mold reservoirs. | have also
detected high levels of problematic mold in fiberglass building insulation where
other mold reservoirs were either not present or had been previously removed.
This article can be read in its entirety at Mold in Fiberglass
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| have measured very high levels of airborne problematic mold spores which
were traced to a fiberglass reservoir. This pair of photographs shows fairly clean-
looking fiberglass insulation over a crawl space which in fact had been subjected
to flooding. While there was no mold visible on or in this fiberglass insulation, a
simple vacuum test demonstrated that the insulation was severely contaminated
with Aspergillus sp. mold. Both spore chains and conidiophores of Aspergillus sp.
in the samples confirmed that not only was the fiberglass crawl space insulation
moldy, but it was supporting active fungal growth. This mold was present in other
building areas, emanating from this mold reservoir. In some of cases, non-visible
mold contamination in fiberglass insulation has been enough to cause IAQ,
health, or other mold-related complaints by building occupants, and in some
cases
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In the photo shown here, the
water track stains on the cavity
side of the exposed drywall
(shown after a test cut was
made) indicate that water passed
in this wall from above. In this
circumstance, even when the
fiberglass insulation looks clean,
| often find high levels of
Penicillium sp. or Aspergillus sp.
in this material. Comparison tests
of fiberglass which is new at a
building supply store or in homes
where the insulation has not
been wet nor infested with rodents or other pests, mold is rarely a problem.

For buildings which do not have other known mold reservoirs, special attention
needs to be given to inspecting and testing for problematic mold in

- fiberglass insulation in any building cavity which has been wet.

- fiberglass insulation over wet or damp basements

- fiberglass insulation over crawl spaces

- fiberglass insulation in attics or roof cavities where there has been leakage

- fiberglass insulation in building walls subject to leaks from plumbing
failures, previous wetting due to building fire extinguishment, or in freezing
climates, walls subject to leaks from ice damming.

- fiberglass heating or cooling duct material, especially if it has been wet
from building leaks or A/C condensate mis-handling

What can be tricky in these investigations is that severely mold-contaminated
fiberglass insulation may look pretty clean to the naked eye. Special methods are
needed to sample and test this material.

I do not recommend routine testing of building fiberglass for mold in non-suspect
cases. "Spot checks" by "mold testing" in buildings, if conducted without an
expert diagnostic visual inspection and history gathering, are simply not reliable
and thus not cost-justified.
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Notable Historical Events in the fiberglass Insulation Industry

Fiberglass Invented.
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Scientist discover asbestos can cause fatal scarring in lung tissues.

Owens-Corning develops a process to manufacture microscopic glass
fibers that are sprayed with chemicals to form fiberglass insulation.

Memo to Owens-Corning president notes: "For the first time, medical
literature now carries two articles which indicate that glass fibers can be
harmful to human lungs. These articles can be cited effectively in
damage suits against us."

$$$

Fifth Circuit Court of Appeals upholds the judgment in Borel v.
Fiberboard of $68,000 for the asbestos death of Clarence Borel.
Triggers 25,000 lawsuits in the ten years following.

$$$

John Manville Corp files for chapter 11 bankruptcy protection to
protect itself from asbestos lawsuits.

Cancer warning labels printed on fiberglass products.

Australia sets maximum fiberglass exposure standard at *fibers per
cubic centimeter or f/cc, for measurement purposes.

CAUTION l

Cancer Agent}
Present

OSHA mandates cancer warning labels on products containing
fiberglass that may become airborne, including fiberglass insulation.
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Association

for Better
Insulation

National Toxicology Program unanimously agrees that fiberglass is
"reasonably anticipated to cause cancer in humans."

Fiberglass listed in the Seventh Annual Report on Carcinogens.

Germany classifies fiberglass as "having carcinogenic potential".

Article in The American Journal of Industrial Medicine notes that "on a
fiber-per-fiber basis, glass fibers may be as potent or more potent than
asbestos."

Lilly Brown settles for $825,000 for fiberglass related injuries
received at her workplace due to improperly installed HVAC
system that permitted fiberglass contamination.

United Kingdom sets maximum fiberglass exposure standard at 2 f/cc.

The Netherlands tightens its maximum fiberglass exposure limit standard
to 3 ficc.

OSHA adds fiberglass and rock wool to its Priority Planning Process.

The Natural Resources Defense Council determines that "substantial
and well documented public health threats are associated with
fiberglass" after completing a comprehensive review of toxicology
studies.

Washington Post Magazine reports that OSHA, EPA, The National
Institute of Occupational Safety and Health, and the Consumer Product
Safety Commission are considering new fiberglass standards.

California Air Contaminants Advisory Committee recommends a 1 f/cc
limit for fiberglass.

NAIMA (the fiberglass and rock wool manufacturers association) submits
a voluntary proposal to OSHA that includes a 1 f/cc limit.

Owens-Corning Fiberglass files for chapter 11 bankruptcy
protection to protect itself from asbestos lawsuits. So does USG
Corp. (building materials manufacturer) and the chemical giant,
W.R. Grace & Co. among others...

The Association for Better Insulation grows out of the need for a
public focus on energy efficiency that is mandated by the under
stated energy crisis we now face. It also bothers the Association
that 80% of homes are being insulated against the public interest
with less than safe materials. The energy crisis reality is that the
infrastructure could not keep up with the wide-open, wasteful
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demands we were (and are) putting on it. The lights went out in
California, for God's sake! It really could happen in any town,
even yours, so the Association and website were created to
member — provide solid, fully documented information and options to the
public, as well as providing free energy efficiency inspections by
ud the professional membership as a public service to make it
ABlIns ulation EASIER for the individual homeowner to contribute to the

Fraud Defense Network

solution and save money and energy.
Less energy needed means:
Less energy produced, which equals
=Less air pollution from producing energy. (the #1 cause)
(Utilizing the SAFE insulations on the ABI site is recommended.)

The Banking Industry begins to require people approved for a
home construction loan to sign a separate agreement holding
the bank "blameless" for any health problems that may arise and
be attributed to insulation materials used in the home's
construction.

2001
46,000 New litigations filed in the first 6 months of 2001 is
enough to put fear in any related industry...considering there
have been 327,000 claims since 1977. Or are the symptoms just
starting to show? Whatever it is, banks and *insurers are buying
CYA stamps!

CURRENT STATUS: The acceptable level of fiberglass exposure has dropped to just 1 fiber
per cubic centimeter. (According to NAIMA [the fiberglass industry's lobbying group] ) this is
a "healthier" exposure limit for fiberglass insulation installers. It should be noted that this is
also the "acceptable" exposure limit that was initially set for asbestos).

So, fiberglass insulation installers can now rest assured that they will not be exposed to fiberglass in
hazardous concentrations, right? Sadly, this isn't true. Studies have shown that fiberglass insulation
installers are exposed to an average of 7 f/cc, while some short term exposures have been reported as
high as 30 f/cc, exposure levels which have been estimated as being considerably higher than the
lifetime cancer risk acceptable by the EPA. (click here for symptoms of fiberglass overdose)

The bureaucrats and the fiberglass manufacturers have agreed on a maximum acceptable
exposure level, but there is no on-site monitoring and no medical monitoring, despite studies
that show installers are exposed to 7 to 30 times the acceptable exposure levels!

z
!

=—>~There is one simple step that fiberglass insulation companies and installers
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can take to improve safety and save lives. USE A MATERIAL THAT IS NOT CONSIDERED
A PUBLIC HEALTH HAZARD!!! Cellulose, Foams and Foil Insulation are not only safer for
the installer and the consumer, they are simply a better insulation that provides superior
thermal and acoustical insulation performance when compared to fiberglass. Healthier, safer,
use less energy to produce, are more effective insulations, have better R-Values, and
insulate homes better as well as being environmentally friendly and made by using an
average of 75% recycled material! It seems time to re-think a bit.

So, what's the problem here? Why is fiberglass still used in 80% of new home construction? The
insulation industry is a billion dollar industry. Contractors have been using fiberglass for years. Surely if it
was that bad, the government wouldn't allow it to be used, right? Sadly, the government is notoriously
slow at reacting to public danger, especially if the industry has a lot of money to throw around.
Remember ASBESTOS? How many people had to die before the government reacted? And then they
only reacted AFTER some major lawsuits were won by victims. This is the information age. You are
hereby notified and informed. The truth is out there. And it isn't pretty and it isn't pink. Stop the insanity.
Demand Cellulose, Foams or Foil. Boycott fiberglass and say a prayer for the fiberglass insulation
installers. Most are unaware and truly victims. The world appreciates your help. To be aware that our
individual choices have a global effect is a good thing
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Hamster gets mesothelioma in Swiss lab

By Robert Horowitz

Hamesters forced to breathe fine-diameter fiberglass in a Swiss laboratory
developed fibrotic lung conditions, tiny tumor-like growths, abnormal mesothelial
cells and damaged cell nuclei only six months into a two-year study. One test
animal exposed to fiberglass developed mesothelioma, the rare and fatal cancer
of the lung lining almost exclusively associated with asbestos. The degree of lung
damage observed in test animals exposed to fiberglass was equivalent to that in
hamsters exposed to moderate doses of amosite asbestos, according to grading
protocols.

Like other rodent-inhalation studies sponsored by the North American Insulation
Manufacturers' Association (NAIMA), this effort was intended to show fiberglass
products are safe. NAIMA is required to share preliminary results with the US

Environmental Protection Agency (EPA) under Section 8(e) of the federal Toxic
Substances Control Act, regardless of whether the study turns out as they wish.

"Among the intercurrent deaths, a mesothelioma of the mixed papillary and solid
sarcomatous type was noted in one hamster exposed to the test article MMVF 33
(a special purpose glass fiber)," noted Kenneth D. Mentzer, Executive Vice
President of NAIMA, in an April 5 letter to the EPA. "This mesothelioma was
characterized by multiple, visceral and parietal nodules, consisting of villous to
papillary surface on tightly packed multi-layered sarcomatous cells."

MMVF 33 is fine diameter "specialty" fiber produced by the Manville between
1989 and 1995, using the flame-attenuation process. Also tested were ordinary
insulation fibers made through the centrifuge process; hamsters exposed to
these fibers developed excess macrophage cells, as well as a smaller number of
tiny tumor-like growths, known as "microgranulomas," in their lungs. Macrophage
cells are the body's defenders; they engulf and consume foreign bodies. When
macrophages run into thin but very long bodies, like fiberglass or asbestos, they
die attempting to consume the fiber.

NAIMA's switched the study animal from rats to hamsters at the urging of the
U.S. Occupational Safety and Health Administration (OSHA). Previous studies
indicated hamsters were more sensitive to lung hazards than rats. Subsequent to
that finding, NAIMA began using rats exclusively in its inhalation studies, which
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were then trumpeted in a costly, time-consuming and ultimately vain attempt to
prevent the listing of respirable-sized fiberglass as "reasonably anticipated"” to
cause cancer in the U.S. government's annual (now semi-annual) report on
cancer-causing substances. The list, including fiberglass, was published in June,
1994.

If the study results at six months are an indicator, the switch to hamsters will
profoundly impact the use of nose-only inhalation studies and the acceptance of
fiberglass as an important carcinogen. VOF normally contends inhalation studies
are not sensitive enough to detect a cancer risk, and studies in which fiberglass
and other synthetic mineral fibers (SMFs) are directly implanted into test animals
are preferable. Independent researchers, the German govermment, and many in
OSHA concur with this view. All fiberglass insulation products contain a
percentage of fibers in the same size range as MMVF33.

Microgranulomas, tiny tumor-like growths sometimes found inside tumors, were
found in nearly all hamsters exposed to glass or asbestos fibers. Although
technically not a cancer or even a tumor, microgranulomas could progress into
either, according to Will Forrest, a toxicologist with the California Department of
Health Services.

"There is a fairly standard progression for many kinds of tumors where they start
out non-malignant and turn malignant," said Forrest.

The report also notes the deposition of collagen in the lungs after exposure to
fiberglass and asbestos. Collagen is contained in connective tissue and is
associated with scarring. Deposition of collagen in the lungs makes the lungs
more rigid, said Forrest, decreasing the ability of the tiny air sacs, known as
alveoli, to squeeze oxygen out of air and transfer it to the blood.

"Collagen is the material that forms in the tissue that makes it stiff and fibrotic,"
said Forrest. "Collagen deposition means the deposition of stuff that would tend
to produce fibrosis. If you are seeing that, you can figure fibrosis will occur.”

Lung fibrosis is known to be caused by exposure to asbestos (asbestosis), silica
dust (white lung disease) and even coal dust (black lung disease). An interesting
controversy, noted Forrest, is whether fibrosis is even necessary for cancer to
appear. The prevailing view, because the two conditions are often found
together, is that fibrosis is necessary. Some toxicologists, Forrest included, think
it possible to get cancer without fibrosis.

The mesothelium is a thin layer of cells which lines the lungs and other body
cavities. Mesothelioma, a cancer of the lung lining, is 100 percent fatal; killing
with speed and excruciating pain. Thousands of employees of asbestos
producing companies all over the world suffered this death. (Some of these
companies now produce fiberglass insulation.)
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The report mentions mesothelial hypertrophy in hamsters exposed to fiberglass
and asbestos. Hypertrophy literally means overgrowth, said Forrest. Cancer is an
extreme form of cellular overgrowth.

"Mesothelial hypertrophy is most likely a precursor for mesothelioma," he said.

Hyperchromatic nuclei and micro-nucleated giant cells are both conditions
related to chronic exposure to irritants, according to Jerry Ward, a toxicologist
with the National Cancer Institute. Like the conditions discussed above, these
symptoms are not cancer, he said; it is rare they turn into cancer.

However, Ward pointed out that when cancer does occur, researchers typically
find granulomas, collagen deposition and fibrotic lesions, hyperchromatic and
micronucleated cells, and similar conditions in the victim.

A final report on the hamster study was expected in late 1997. If you know how
to locate the final study, please contact us.
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Mesothelioma and Asbestos Info
High Risk Jobs

According to the American Lung Association, lung cancer kills more than 150,000
people each year, most of whom are smokers or have been exposed to
secondhand smoke. But figures suggest that as much as 15 percent of these
victims develop lung cancer from direct contact with dangerous, toxic chemicals
and substances, such as asbestos, silica dust, radon, and environmental
pollutants, often on the job. If you have worked as a shipbuilder, pipe fitter,
asbestos installer, tile worker, welder, refinery worker, or sander, you may be at
risk for developing this deadly disease. And if you have already developed lung
cancer, it might NOT have come about as the result of your smoking. Here's why.

Shipbuilders

Shipbuilders are constantly exposed to the insulation material fiberglass, which
has been determined to cause cancer in laboratory animals. Although fiberglass
manufacturers claim that the material is not dangerous, studies and statistics
suggest otherwise: in fact, by some accounts, fiberglass has been considered a
possible cancer-causing agent for more than 20 years. In addition, shipbuilders
also run the risk of exposure to asbestos. If you have worked as a shipbuilder or
in any profession in which you've been exposed to fiberglass or asbestos, it is
imperative that you seek legal help immediately.

Pipefitters
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Because they must work with pipe insulation, pipefitters are at high risk for
exposure to asbestos, a naturally occurring, fibrous, dangerous mineral widely
used in product manufacture through the middle of last century. Asbestos fibers,
when inhaled, become embedded in the lungs and eventually cause fatal
diseases, including lung cancer, mesothelioma, and asbestosis. Although
asbestos is rarely used today, it is believed to have affected thousands of
workers between 1940 and 1980. Pipe fitters are also at high risk to the
carcinogen benzene, which has long been linked to lung cancer. If you have
worked as a pipefitter or in any profession in which you've been exposed to
asbestos or benzene, it is imperative that you seek legal help immediately.

Insulation Installers

Two of the most popular and effective means of insulation in recent American
history-fiberglass and asbestos-are also among the most dangerous. They have
been determined to cause a number of fatal lung diseases, including lung cancer
and asbestosis. Any laborer who has worked as an insulation installer may have
been exposed to these cancer-causing agents-and is 92 times more likely to fall
ill. If you have exhibited any symptoms of lung cancer or other lung diseases, it is
imperative that you seek legal help immediately.

Tile Workers

Generally, tile workers must mount ceiling tiles, blocks, and other cuts of shock-
absorbing materials on ceilings, floors, and walls. When they size these materials
and pare them down to fit their projects, asbestos or other dangerous types of
dusts circulates in the air and becomes embedded in delicate lung tissue,
potentially causing lung cancer (especially mesothelioma) or asbestosis. If you
have worked as a tile worker or in any profession in which you've been exposed
to asbestos, it is imperative that you seek legal help immediately.

Welders

Because of the nature of their work-they fuse together metal parts-welders are
exposed daily to a high number of carcinogenic pollutants, such as benzene.
When inhaled, these poisonous fibers and gases can damage the lungs, often
causing lung cancer and other lethal diseases. Studies show that welders are
much more likely than people outside their field to develop such an iliness. If you
have worked as a welder or in any profession in which you've been exposed to
asbestos, it is imperative that you seek legal help immediately.

Refinery Workers
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Through the 1970s, oil refinery workers typically relied on equipment that
contained asbestos, such as heat exchangers, ovens, driers, furnaces, and
pumps, or that had been constructed with products that contained asbestos. By
using, or even just being around this equipment, workers risked extensive
exposure to this harmful material's fibers. As a result, thousands have developed
asbestosis, mesothelioma, and/or lung cancer over the years. In addition,
refinery workers are at risk of exposure to the harmful, cancer-causing gas
benzene. If you have worked as a refinery worker or in any profession in which
you've been exposed to asbestos or benzene, it is imperative that you seek legal
help immediately.

Sanders

Even if they wear protective masks, sanders and sandblasters are constantly
exposed to dangerous dust and particles on the job. These particles-silica dust,
asbestos, and other noxious fumes-can scar the lungs and cause the onset of a
myriad of deadly lung diseases, such as mesothelioma and lung cancer. If you
have worked as a refinery worker or in any profession in which you've been
exposed to asbestos, it is imperative that you seek legal help immediately.

ToxFAQs™
for
Synthetic Vitreous Fibers
(Eibras Vitreas Sintéticas)
September 2004

+ Highlights

» What are synthetic vitreous fibers?

» What happens to synthetic vitreous fibers when they enter the
environment?

«  How might | be exposed to synthetic vitreous fibers?

« How can synthetic vitreous fibers affect my health?

« How likely are synthetic vitreous fibers to cause cancer?

« How can synthetic vitreous fibers affect children?

« How can families reduce the risk of exposure to synthetic vitreous fibers?

» |Is there a medical test to show whether I've been exposed to synthetic
vitreous fibers?

» Has the federal government made recommendations to protect human
health?

« References

« Contact Information
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Highlights

Synthetic vitreous fibers are manmade fibrous materials used for thermal and
sound insulating purposes. Short-term exposure can cause reversible skin, eye,
and lung irritation. Workers from factories making synthetic vitreous fibers used
in home insulation showed no increased rates of lung problems. Some refractory
ceramic fiber workers showed changes in their chest x-rays, but these changes
are not associated with breathing problems. There is no clear association
between exposure to synthetic vitreous fibers and cancer in humans. Synthetic
vitreous fibers have not been detected in any of the 1,647 National Priorities List
sites identified by the Environmental Protection Agency (EPA).

What are synthetic vitreous fibers?

Synthetic vitreous fibers are a group of fibrous, inorganic materials that contain
aluminum or calcium silicates, and are made from rock or stone, clay, slag, or
glass. They do not occur naturally in the environment, but are widely used for
thermal and sound insulating purposes and to reinforce other building materials.
There are three categories of synthetic vitreous fibers: 1) glass fibers (fiberglass),
including glass wool and continuous filament glass, 2) mineral wool, which
contains stone wool and slag wool, and 3) refractory ceramic fibers.

Insulation that is used in homes and buildings is composed of synthetic vitreous
fibers. Refractory ceramic fibers are not widely used for building insulation. They
are used to insulate furnaces, in replacement of asbestos.

What happens to synthetic vitreous fibers when they enter the
environment?

- Synthetic vitreous fibers can enter the air, water, and soil from the
manufacture, use, and disposal of fiber-containing materials.

« Synthetic vitreous fibers are generally not broken down in the
environment.

« Synthetic vitreous fibers do not dissolve in water or move through soil.

How might | be exposed to synthetic vitreous fibers?

« When insulation materials containing synthetic vitreous fibers are
disturbed, fibers can be suspended in the air and inhaled. Installing your
own fiberglass insulation in your home may expose you and your family to
synthetic vitreous fibers.

« Workers who install or remove insulation or who are involved in building
maintenance or repair are expected to have the highest levels of exposure
to synthetic vitreous fibers.
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How can synthetic vitreous fibers affect my health?

When synthetic vitreous fibers are suspended in air they can cause irritation of
the eyes, the nose and throat, and parts of the lung. When these fibers contact
the skin, they may also cause irritation. These effects are reversible and
disappear shortly after exposure stops.

Animal studies show that repeatedly breathing air containing a lot of synthetic
vitreous fibers can lead to inflammation and fibrosis of the lung. If pulmonary
inflammation continues over a long period of time, a slow build up of scar tissue
may occur in the lungs and in the membrane encasing the lungs called the
pleura. This effect is called pulmonary fibrosis or pleural fibrosis. Glass fibers
commonly used in home insulation materials did not cause fibrosis in animals,
but refractory ceramic fibers did.

You are unlikely to develop long-term pulmonary inflammation or pulmonary
fibrosis from synthetic vitreous fibers, unless you are exposed to very dusty
conditions daily for many years. Studies of workers from factories that make
synthetic vitreous fibers used in home insulation materials did not find abnormal
numbers of cases of long-term pulmonary inflammation, breathing problems, or
changes in chest x-rays. Some workers who made refractory ceramic fibers
showed changes in chest x-rays that are called pleural plaques, but their ability to
breathe was normal. Pleural plaques are small areas of very mildly scarred
pleural tissue.

How likely are synthetic vitreous fibers to cause cancer?

You are unlikely to develop cancer from breathing in air with small amounts of
synthetic vitreous fibers. Studies of workers from factories that make synthetic
vitreous fibers have not found increased rates of lung cancer or cancer of the
pleura, called mesothelioma. Animals exposed for life to air containing refractory
ceramic fibers showed increased rates of lung cancer and mesothelioma, but
animals exposed to insulation glass wools and stone wools did not.

The International Agency for Research on Cancer (IARC) determined that
insulation glass wool, stone wool, and slag wool, and continuous filament glass
are not classifiable as to carcinogenicity to humans because of the inadequate
evidence of carcinogenicity in humans and the relatively low biopersistence of
these materials. IARC determined that refractory ceramic fibers are possibly
carcinogenic to humans because of their relatively high biopersistence and the
findings of cancer in animals that repeatedly breathed in high levels of refractory
ceramic fibers. The EPA has classified refractory ceramic fibers as a probable
human carcinogen.
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How can synthetic vitreous fibers affect children?

There are no unique exposure pathways to synthetic vitreous fibers for children.
It is likely that children exposed to these types of fibers will experience the same
effects as adults, such as eye, skin, and upper respiratory tract irritation.

There are no studies that examined whether exposure to synthetic vitreous fibers
affect the developments of the fetus, infants, or young children.

How can families reduce the risk of exposure to synthetic vitreous
fibers?

Insulating material in attics or walls is the most common source of synthetic
vitreous fibers in a home. Avoid disturbing or contacting these materials.

If you install your own insulation, wear protective clothing, respiratory protection,
and eye protection, and follow recommendations provided by the manufacturer
for installing this material.

If you are exposed to these fibers at work, you may carry fibers home on your
skin, clothes, or tools. You can avoid this by showering, and changing clothing
before leaving work. Your work clothes should be kept separate from other
clothes and laundered separately.

Is there a medical test to show whether I've been exposed to
synthetic vitreous fibers?

There are currently no tests specific for synthetic vitreous fibers. A chest x-ray is
a common method to determine if you have certain conditions, such as pleural
plaques, lung or pleural fibrosis, or mesotheliomas.

Has the federal government made recommendations to protect
human health?

The Occupational Safety and Health Administration (OSHA) has set a limit of 5
milligrams of synthetic vitreous fibers as inert or nuisance dust per cubic meter (5
mg/m?3) of air for the respirable fraction and 15 mg/m? for total dust. The voluntary
limit for fiberglass and mineral wool is 1 fiber per cubic centimeter.

References
Agency for Toxic Substances and Disease Registry (ATSDR). 2004.

Toxicological Profile for Synthetic Vitreous Fibers. Atlanta, GA: U.S. Department
of Health and Human Services, Public Health Service.
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Where can | get more information?

ATSDR can tell you where to find occupational and environmental health clinics.
Their specialists can recognize, evaluate, and treat illnesses resulting from
exposure to hazardous substances. You can also contact your community or
state health or environmental quality department if you have any more questions
or concerns.

For more information, contact:

Agency for Toxic Substances and Disease Registry
Division of Toxicology and Environmental Medicine
1600 Clifton Road NE, Mailstop F-32

Atlanta, GA 30333

Phone: 1-800-CDC-INFO - 888-232-6348 (TTY)
FAX: 770-488-4178

Email: cdcinfo@cdc.gov

Indoor Environment Notebook

Everything you wanted to know about indoor air pollution and more

| have seen you quoted as saying that you do not recommend
the use of wet spray applied cellulose insulation (WSACI) in the
sidewalls of new houses or its use in most circumstances.-
Anon

That is correct. | have said it many times and | am even more convinced
that WSACI applications may pose an undue risk of mold infestation and
subsequent mold exposure to building occupants.

One may ask what is wet spray-applied cellulose insulation? Is it
the same stuff that | have in my attic? Is it dangerous?
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Though wet applied and loose-fill insulation (commonly used as attic
insulation) are for the most part made using similar materials (ground up
newspapers and boric acid/borates), they differ in that the former is blown into
attic cavities under dry conditions and the latter is literally soaked with water (with
added adhesive) before it is blown into wall cavities.

Why is there a concern whether it is wet or dry? As many
know cellulose when wet makes a good medium that a variety of
mold species can infest and use for food. Mold can only grow on
cellulose-containing materials if they are wet or have a relatively high moisture
content. As such, soaking ground up newspaper materials and spraying
the mixture into the sidewalls of one’s new house is a pretty dumb idea,
right? On the surface that appears to be the case. However, cellulose
insulation is mixed with boric acid and polyborates that serve as fire retardants
and mold inhibitors. Octoborates are commonly used in mold-inhibiting paints,
and | have recommended their use for remediating mold-infested attic and
crawlspace timbers.

Cellulose insulation manufacturers and installers maintain that WSACI
when applied properly does not pose a mold infestation/exposure risk any
greater than the structural materials that it comes into contact with in wall
cavities.

One of the issues associated with the use of WSACI is drying time; that
is, how long should it be allowed to dry before the wall is closed up with
drywall? There are no specific guidelines on this. In theory and in practice a
contractor could dry wall up a WSACI insulated wall cavity within 24-48 hours
after installation. As such, it could be quite moist for some time thereafter, weeks
and even months.

In part to deal with this potential problem, installers and contractors are
strongly advised to not use an internal vapor barrier as is common practice with
other types of sidewall insulation.

As an environmental scientist, the thought of putting wet cellulose, a
superb mold growth medium into the sidewalls of a new house is disquieting. On
the other hand borates are excellent mold-inhibiting biocides. Should one
dismiss the former because of the latter? Should one accept the claims of
manufacturers that WSACI is safe because of a reportedly high borate
content that supposedly precludes a mold-infestation problem?

Actually in the methodology (ASTM C1149-02,) used by manufacturers
of WSACI and loose fill insulation, the test is a qualitative one that seeks to
determine that mold growth on WSACI will not be any greater than that of wood
materials in the walls or drywall on becoming wet. It is not intended to show that
mold will not grow infon the WSACI.
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Can WSACI grow mold and if it does, can it be extensive enough to
pose an undue exposure risk to those who occupy houses with WSACI?
The answer to both questions | believe is yes. The question then becomes
what is the nature of such infestations and how serious may they be? Are
there a few houses affected or many?

These issues will be addressed in the next two postings with a focus on
several case histories.

Readers in the states of Indiana, Ohio, Michigan, Illinois, or Kentucky who
may be experiencing WSACI-related mold problems are welcome to contact the
author at 00tjgodish@bsu.edu as he is wishes to identify WSACI homes for
possible investigation.

Indoor Environment Notebook

Everything you wanted to know about indoor air pollution and more

Mold infestation of wet spray applied cellulose insulation
(WSACI) in the sidewalls of a brick veneer house. Case History
#2
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Recently a relatively new brick veneer house with WSACI in the sidewalls
was investigated in response to health and odor concerns. The house located in
an exposed location was subject to water intrusion through brick veneer on its
“weather sides”. Not uncommonly in brick veneer “pancaked”
Mexcess mortar on the inside of brick veneer provides both a
reservoir for rainwater and a direct pathway for water into the
sidewalls of houses. In this case rainwater worked its way into the
WSACI on the weather sides of the house.

As the wind came up, mold odor could be detected emanating from the
sidewalls. Removal of gypsumboard and cellulose insulation in a problem area
revealed WSACI samples to be moist to the touch, greenish stained and to have
a strong musty smell.

Again in this case WSACI was observed to have been subject to
rewetting with apparent mold growth(Click on image). Samples
were collected and attempts at culturing mold species present
were attempted. A limited number of mold colonies were observed
__.to grow on hydrophilic and xerophilic culture media.

Subsequently two samples were submitted to a commercial laboratory for
quantitative PCR analyses. One sample was collected in an area subject to
water intrusion or rewetting, the second (#2) in a wall protected from the
weather. The dominant mold type present in sample #1 was Penicillium
chysogenum with 430,000 cells/mg of insulation; P. chysogenum was the
dominant mold type in sample #2 with cells/mg. Measurable infestation by
Aspergillus amstelodami (2 cells/mg) was observed in sample #1 and
Cladosporium cladosporoides (5 cells/mg) and Aspergillus flavus/oryzae(5
cells/mg) in sample #2.

Airborne mold sampling was conducted using both total mold and
culturable-viable techniques. | the latter case mold levels in all cases were <300
CFUs/M? on both MEA and DG-18 a hydrophilic and xerophilic medium
respectively. Total mold spore levels on the other hand were very high with levels
varying from10,000 — 100,000+ S/M°. These counts were conducted very
conservatively in thaty strings of spores were counted as one spore.

These results are quite interesting in several respects. SACI subject to
rewetting was observed to have very high concentrations of P. chysogenum
present; SACI not subject to rewetting was observed to have considerably less,
but a significant amount in the context of the total mass of WSACI infested
material present in the sidewalls of a house.

In this case history as was the previous one posted on the Indoor
Environment Notebook, an excessive growth of mold was observed on WSACI
as a result of rewetting. A lesser but likely significant degree of infestation

179



associated with the installation of the product was observed. This poses the
question whether WSACI represents a mold infestation/potential human
exposure concern only on rewetting or is it a more generic one that is, because
of the nature of the product (cellulosic materials), its wet application, and
subsequent enclosure by building contractors. If the latter is the case, what are
the risks to building occupants as a result of airborne mold exposures?

Readers in the states of Indiana, Ohio, Michigan, lllinois and Kentucky
who may be experiencing WSACI- related mold problems are welcome to contact
the author of this posting as he is interested in conducting additional
investigations to determine the nature and extent of mold infestation/exposure
problems associated with wet spray applied cellulose insulation.

September 18, 2003
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Appendix D — Foametix Mold

Cellulose Insulation and Corrosion

A 8,250 square foot luxury home was
under construction in California on a 40-
acre hill top. The insulation contractor
used a sprayed cellulose insulation for
the walls and ceilings. Cellulose
insulation is made from recycled
newspapers and therefore chemicals are
added for fire retardancy. One of the
chemicals used, ammonium sulfate, is
highly corrosive whenever moisture is
present.

Within just a few months a copper water
pipe began leaking. The sheet rock had
already been installed throughout the
house. Upon initial investigation the
copper pipe had apparently been heavily
corroded from the outside in, and it was
believed that all metal components in the
walls had been seriously affected by
corrosion. When all of the sheet rock
had been removed, the house was
indeed heavily corroded.

Every metal component was affected
including copper water pipes, carbon
steel propane pipes, nails, and electrical
wiring.

There was also a mold problem because
the damp cellulose insulation supported
rapid mold growth (within 7 days).

Wood degradation was also an issue IR
(handled by an independent wood S ———

eXpert)-ChemaXX'S _role was to document SEM hoto of pin hoI leak in copper ubin‘g.
the extent of corrosion and also to
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determine the long-term corrosive
effects of the fire retardant chemicals,
even after most of the cellulose
insulation had been removed.

SEM photo of wood interior showing recrystalliz
chemicals.

Using SEM/EDAX, Chemaxx conclusively showed that the fire retardant chemicals had penetrated the wooc
structure of the house, making it essentially unrepairable (due to long-term corrosion and long-term wood
degradation). The SEM photos showed particles of recrystallized chemicals inside the wood.

The investigation spanned a four-year period.
Dr. Fox is a nationally recognized metallurgy expert, corrosion expert and failure analysis expert who has

published numerous peer-reviewed, scientific papers in these fields. He worked for years as a bench scienti
and a research manager in the fields of corrosion, metallurgy and failure analysis of materials in nuclear rea
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Appendix D — Foametix Mold

www.nedv.net/blueplanet/.commold

www.palimpsest.stanford.edu

www.epa.qgov/child

www.toxic-black-mold-info.com/findmold

www.Consumerlawpages.com/articles

www.inspect-ny.com/sickhouse/fiberglass

www.old.betterinsulation.com/timeline

www.sustainableenterprise.com/fin/health/swissstudy

www.personalinjuryfyi.com/mesothelioma/high risk jobs

www.atsdr.cdc.qgov

www.web.bsu.edul/ien/archives

www.chemaxx.com/cellulos

183



Sources for Introduction to Mold and Mildew

North East Digital Village

Abbey Publications

New York City Department of Health

US Environmental Protection Agency

Toxic Black Mold Info Center

Rachel’s Environment and Health Weekly

Daniel Friedman

Fiberglass Information Network

Einstein Law, Inc.

Department of Health and Human Services - ATSDR
Ball State University - Department of Resources and Environmental Management
Chemaxx - Michael Fox, PhD

US Department of Energy

Oak Ridge National Laboratories

North American Insulation Manufacturers Association



Figure E.1 — Foam trailer in front of our headquarters in Shelley, Idaho, that we retrofitted
by insulating with an inch of foam on the interior of the block walls and the roof.






Appendix E

Why Retrofit an Existing Home with Spray
Polyurethane Foam?
By David Vaughan

The vast majority of existing homes in the world are insulated with an air-
use insulator (fiberglass, cellulose). They are expected to insulate our homes
and buildings based on the assumption of dead air and only the principles of
advection and convection (R-factor). The problem is that the forces working
against the envelope of the building are much more powerful and diverse
than the air use insulator can control.

Let us take for instance the R-30 loose fill in most attics. It takes just a
couple of hours for the radiant heat from the attic to build to 140 degrees, go
completely through the R-30, start heating up your house, and running up
your power bill, most especially if your HVAC system and ducts are in the
attic also. When the sun goes down and your house should be cooling off,
the air-use insulator is holding the heat in and therefore not allowing the
house to cool off for several hours. Now here is the rub, you would think
this would help you in the winter months by holding your heat in you just
paid for. Because the forces working against you are invisible we don't take
much note of them, but they are still there and working 24 hours a day.

Forces Working against your home.

When we heat and cool the air in our houses we are doing so because we
don't like what is going on out of doors. When we do this it puts the build-
ing envelope in directs opposition to the most powerful force on earth, the
atmosphere. If we cannot hide our building from it completely it will always



be trying to destroy it, 24/7. A good example of this is our old refrigerators
that frosted up and had to be defrosted regularly. Because the moisture (in
the form of a gas) went right through the polyethylene wrapped fiber glass
(4”) we knew it was an invisible force (vapor drive) that was not only mak-
ing the freezer frost up, but was reducing dramatically the efficiency of the
entire refrigerator. In the early sixties we started putting 1.5 inches of closed
cell polyurethane foam in refrigerators and they not only became more effi-
cient, but frost free as well. Vapor drive is 25% of what you pay for when you
use air-use insulators in your home. This force goes back and forth between
hot and cold seasons not only infiltrating your walls and attic with moisture,
but mold colonies as well.

Wintertime is the time of year that conventional insulation (air-use) re-
ally becomes an energy eater. When the air in a home is heated, the house
becomes a hot air balloon. Even though it will not rise off the ground, all the
same physics of lift apply. A simple explanation is when you heat the air it
wants to rise and it passes through the loose fill or batt insulation on the ceil-
ing of the last floor of the house. When this happens it takes the temperature
and moisture that has accumulated in the living envelope and moves into
the attic. Because of the air mass expanding in the summer months we had
to vent the attic to let this pressure out instead of it pushing into the living
area. These same vents now let out the pressure, temperature and moisture
you just paid to have in your home. The other problem is that when air goes
out of the vents in the roof replacement air must come in, bringing in cold
air to be re-heated. This I called an air exchange and can cycle as much as 9
complete exchanges a day.

Let’s Fix the Problem

In retrofitting an existing home you must look first at where your money
will be most well spent. The roof area of a house consumes as much as 50%
of the energy needed to heat and cool a home. The crawl space of a home
can consume up to 30%, and the walls, windows and doors the balance. By
spraying polyurethane foam against the roof deck of the building you will
stop all the radiant energy from coming in. If there is no radiant energy,
there is no expanding air mass. If there is no expanding air mass, you do not
need vents. By eliminating the vents you have now stopped your heat rise
loss in the winter months. If you spray the bottom of the floor deck in the
crawl you eliminate the area that cold and warm air infiltrate.



Appendix E — Why Retrofit an Existing Home?

Conclusion

The roof area of a house should be the first area sprayed as it is the larg-
est energy consumer of the envelope. The floor or crawl space should be
next. We advise not trying to reinsulate walls as the payback on an 18% loss
would be too long and not practical.






Figure F.1 — Small early Factory Mutual Test Corner sprayed on the inside with urethane
foam. Note the reflected heat increases the temperature enough to allow the foam to burn.






Appendix F

Fire Tests

F.1 Roof Test

There is a roof test that has been designated for testing class A, B, C roofs.
Essentially a piece of roof is put against a blower, on an angle, as a real roof
would be. Gas is burned at one end of the roof, and wind is blown over the
gas, pushing the fire up the roof. Over a period of time, the amount of flame
spread is measured. This flame spread is one of the determinants of class A,
B, or C. The picture shows there is a lot of fire, a lot of wind. It takes a really
good non-burning roof to handle a less than 25 flame spread.
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F.2 Factory Mutual Test

Factory Mutual developed the corner test method of examining materials for
fire safety and flammability. Pictured below is the set-up for the corner. The
full-corner test is done using the longer dimensions. You can find more in-
formation about certification and approval by Factory Mutual through their
website: http://www.fmglobal.com. Go to “Products and Services,” then to
their “Product Certification and Testing,” section of their website.

20t037 ———m8m8

25’
to
30

Test Material

Wood Crib or Pallet Stack
(750 Ibs. of wood)

Corner Test Arrangement
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Figure G.1 — Our current foam trailer complete with tools, spare tire, fire extinguisher, and
neatly coiled hoses, ready for the job.






Appendix G

Monolithic’s Foam Trailer
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Appendix G — Monolithic’s Trailer
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Appendix G — Monolithic’s Trailer
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About the Authors

David B. South
By Freda Parker

Nineteen seventy became a watershed year for David B. South. That was the
year David accidentally discovered polyurethane foam, began investigating
its possibilities, resigned his managerial position with Chicago Northwestern
Railway, and moved his family from Illinois back to Idaho.

About the return to his home state, in Think Round, his biography, David
says, “...  knew that I wanted to get into the foam business, but I lacked the
bucks. So, I formed a new battle plan. It hinged on finding a business with
bucks, that needed me as much as I needed it. That turned out to be the
Ready-To-Pour Concrete Company;, later called Monroc.”

At Ready-To-Pour, David organized and managed a new plastics divi-
sion to insulate Idaho’s many potato storages with sprayed-in polyurethane
foam. That position convinced him of the value, advantages and salability of
foam. He says, “I became convinced that polyurethane foam was probably
the world’s best insulating material yet discovered.”

By 1971, David, with the help of family members, organized and became
the president of South’s, Inc. - a fledgling operation that energetically pro-
moted foam insulation.

Their efforts paid. In 1972 and 1973, South’s, Inc. sprayed a million
pounds of foam and insulated potato storages, freezers, homes and shops. By
1974, the company was spraying 1.5 million and was chosen by Upjohn as the
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“top urethane foam applicator in the western states.”

That year, David and his brothers, Barry and Randy, were invited to and
honored at the Society of Plastic Industries (SPI) conference and banquet.
About South’s, Inc., George Bir, national sales manager for Upjohn’s CPR
Division, said, “They (South’s, Inc.) also spray fireproofing and try new stuff.
CPR developed 459 Foam with their help. South’s, Inc. is our only contractor
that orders bulk foam, so when we ship to them, we ship rail tankers, not just
truckloads.”

About a year later, David began experimenting with the possibility of
using foam to build large, dome structures. By April of 1976, David had
designed and constructed the first Monolithic Dome - a potato storage with
a diameter of 105 feet. One of its main ingredients was sprayed-in, polyure-
thane foam insulation.
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David Vaughan
By Freda Parker

David Vaughan is an internationally recognized expert on sprayable poly-
urethane foam.

Born into (1953) an Air Force family, David attended schools all over the
globe — from Montana to Tripoli, Libya to Alabama.

He graduated from Anniston High School and went on to Gadsden State
Technical College, Jacksonville State College, University of Alabama and
Georgia Tech.

In 1979, as an engineer and general contractor in Georgia, David estab-
lished an engineering firm that constructed buildings with refrigerated
units. That company grew fast and became the first residential polyurethane
foam company in the Southeast.

In 2007, Burtin Polymer Laboratories purchased David’s Ure-Tec com-
pany to round-out its long-term plan for improving the quality of service to
the industry, as Burtin had with Line-X.

With David as Director of Engineering, Burtin has been very successful
with its FOAMETIX line of green, polyurethane products that began a revo-
lution in the world of home insulation.

David has recently worked on projects such as the New Orleans’ Super
Dome and as a design engineer for the Army Energy Surity Task Force,
responsible for the implementation of closed-cell polyurethane foam being
sprayed on all tents in Iraq and Afghanistan.

David holds a patent on a new type of ductless HVAC system that he
presented to the American Society of Heating, Refrigerating and Air-Condi-
tioning (ASHRAE) in Chicago this year. He is presently working on proto-
typing it as well as a completely new style poultry house.
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