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Main points

A Flame retardants in insulation and furniture are
often persistent and can pose a risk to health

A Used with all polystyrene, some polyisocyanurate,
& polyurethane insulation and furniture foam

A Migrate into dust, humans, animals, and the
supply food

A We can have fire safety without toxic chemicals.

A This is an opportunity to protect our health and
environment.
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THE PROBLEM:
Most Chemicals Are NOT Effectively Regulated in the U.S.

A The U.S. Toxic Substances Control Act (1976)
A62,000 chemicals in commer

A 20,000 new chemicals have been introduced
0 85% have no health data
0 67% have no data at all

Michael Wilson, Green Chemistry in California: http://coeh.berkeley.edu/news/06_wilson_policy.htm GREEN SCIENCE POLICY INSTI
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http://www.epa.gov/

Chemicals of High Concern:

A VOCs (volatile organic compounds)
formaldehyde, benzene, and toluene

A Metals
I lead, mercury, cadmium, arsenic, and chromium

A Endocrine disruptors
I Phthalates, BPA

A SVOCs (semi-volatile organic compounds)
I Flame retardants, stain repellents, etc
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Stockholm Convention
on
) (IPOPs)

A 21 chemicals banned by the Stockholm
Convention on Persistent Organic Pollutants
(POPs)

A All are with carbon bonded to
bromine, chlorine, or fluorine
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PROTECT YOUR CHILDREN

Against Disease-Carrying Insects!

5. »

CHILDRENS Room
WALLPAPER =3z

e Yt
3¢y | KILLS FLIES, MOSQUITOS, ANTS

. « . as well as moths, bedbugs, silverfish and other
houschold pests after contact!

e MEDICAL SCIENCE KNOWS many common insects breed
(4 in filth, live in filth and carry disease. Science also rec-
B ognizes the dangers that are present when these disease-
N T A carrying insects invade the home. Actual tests have
«| proved that one fly can carry as many as 6,600,000 bac-
teria! Imagine the health hazard — especially to chil-
dren—from flies seriously suspected of transmitting such
8% | diseases as scarlet fever, measles, typhoid, diarrhea . . .
. ’ > of even dread polio! Some types of mosquitos carry malaria
- 91',’"'& ~3 | and yellow fever. And any mosquito bite is painful and
- easily infected when scratched.

: |  NON-HAZARDOUS to children or adults, to pets or clothes,
- "‘1‘ Certified to be absolutely safe for home use. Tested and
&/ |' commended by Parents’ Magazine.

: ": GUARANTEED cffective against disease-carrying insects
T for 1 year. Actual tests have proven the insect-killing
S properties still effective after 2 years of use.

,.;.'\'r(/ NO SPRAYS! NO LIQUIDS! NO POWDERS! So convenient,

so safe because the DDT is fixed to the paper. It can’t

- NED rub off!
# \ . BEAUTIFUL! “Jack and Jill” or “Disney Favorites”—gay
3 : PAREIN new patterns that protect as they beautify a child's room.
*23("‘3;’:'(1“ f'| Do CEILING PAPERS, TOO! Exxtra protection for your chil- OLICY INSTI

SERVICE | dren’s room —for every other room in the house. Choice SUEEEEZellse



Pesticides & Flame Retardants

(Carbon bound to Bromine, Chlorine, lodine)

A Pesticides

A DDT, Mirex, Dieldrin, Aldrin, etc
I found in very low and levels in food

A Flame Retardants

A Dechlorane flame retardant is Mirex; Dechlorane Plus in
use

I found in very low and i levels in food

JLICY INSTI
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Brominated Tris Flame Retardant
Tris (2,3-dibromopropyl) phosphate

Aln childrends sl eepwear
A Up to 10% of the weight of fabric
Aln childrends urine

A Mutagen and possible carcinogen
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Science, January 7, 1977

Flame-Retardant Additives
as Possible Cancer Hazards

The main flame retardant in children’s pajamas is a
mutagen and should not be used.

Arlene Blum and Bruce N. Ames




CPSC Bans TRISTreated
Children's Garments

FOR IMMEDIATE RELEASE
April 7, 1977

Release # 7-D30

Chlorinated Tris (TDCPP) replaced Brominated Tris
Removed from pajamas in 1977
Used today in furniture
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BUREAU OF HOME

FURNISHINGS AND

THERMAL INSULATION *

CALIFORNIA FURNITURE FLAMMABILITY STANDARDS

A TB 116:
Voluntary standard for fabric of upholstered furniture

A TB 117:

Twelve second open flame and smolder standard for
filling materials used in upholstered furniture.

A TB 133:

Severe flammability composite test for furniture in public
occupancies
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PentaBDE used to meet TB117

97.5% of global use in
North America (1999).

Hale RC, et al, Polybrominated diphenyl ether flame retardants in the
North American environment. Environ Int 2003;29:7.1

I.. :

1=K

Farans (X = C1 or Br)
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Halogenated flame retardants

PBT
Persistent
Bioaccumulative
Toxic

CMR
Carcinogen
Mutagens
Reproductive Toxins



ANIMAL HEALTH EFFECTS

A Chronic toxicity: long term impacts

Endocrine disruption

Neurodevelopment:. Decreased memory, learning
deficits, altered motor behavior, hyperactivity

Reproductive system effects. Abnormal gonadal

development, reduced ovarian follicles, reduced sperm
count

Immune suppression
Interference with thyroid hormone action

Cancer
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PentaBDE Human Health Associations

A Cryptorchidism Decreased Sperm
Quality
A Reproductive Hormone |
Effects Diabetes
Decrease in Androgens and LH; - Lim et al, 2008
Increase in FSH and Inhibin - Turyk et al, 2009 (only in
Decrease in Testosterone hypothyroid subjects)
A Reproductive Effects Thyroid Homeostasis
Low Birth Weight; elevated T4
Altered Behaviors elevated T4, TBG
Increased time to pregnancy Elevated T3
Low TSH

Low TSH during pregnancy

Neurological Effects
Decreased 1Q

Courtesy, Linda S. Birnbaum, Director, NIEHS and NTP GREEN SCIENCE POLICY INSTI
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BUREAU OF HOME
FURNISHINGS AND
THERMAL INSULATION

NOTICE

THISARTICLE MEETS
THE FLAMMABILITY
REQUIREMENTS OF
CALIFORNIA BUREAU
OF HOME FURNISHING
TECHNICAL BULLETIN
117.CARE SHOULD

BE EXERCISED NEAR
OPEN FLAME ORWITH
SURNING CIGARETTES




Human Exposure

A Flame retardants migrate into house dust

i Stapleton, H. M., J. G. Allen, S. M. Kelly, A. Konstantinov, S. Klosterhaus, D. Watkins, M. D. McClean, @B AlterRaW elvetere@brominated flame retard:
detected in U.S. house dust. Environ Sci Technol 42618): 6910

A Californians have higher levels in their house dust and body fluids than
residents of other states

T Kellyn S. Betts, Environmental Health Perspectives <128 ,A208

PBDE fire retardant concentration in household dust

Source: Elevated House Dust and Serum Concentrations of PBDEs in California: Unintended Consequences of Furniture
Flammability Standards? Zota, Ami R., Rudel, Ruthanngddoy&lachel A., and Brody, Julia Green, Environ. GREEN SCIENCE POLICY INSTI
Sci. Technol., 2008).1021/es801792z greensciencepolicy.c



Mothers’
Milk

Record levels of toxic
fire retardants found in
American mothers’ breast milk

WWW.ewd.org
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National Oceanic & Atmospheric Administration

North Pacific
Ocean

A®  Gulfof
Mexico



Atmospheric transport to polar regions




/ © sebastian niedlich


http://www.australianbedandbreakfast.com.au/tasmania-bandb/gallery/index.html

Old Model:
Banning chemicals
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PentaBDE Replacements to meet TB117

Chlorinated Tris

Human Healith
Toxicity

Firemaster 550
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Deca ether replaced by Deca ethane

Decabromodiphenyl ether

Decabromodiphenyl ethane

December 3, 2008

Glut of data on “new” flame retardant

documents its presence all over the world
b -'.‘F “80l Now that DBDPE has been detected in

more than a dozen species of animals in
Asia and Morth America, scientists are
calling for more research into its

< toxicology.
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Al ber mar | eo0s

Eart hy

If a chemical saves children
from dying in house fires,
should it be used even if it
is not eco-friendly

Now we

—

don't have P |

——

to decide - -
J#

we can ’
have " |

both. )

-

Eco-friendly ?
AGreenArmor is brominated
ACan combust to dioxins & furans

Saves thousands of lives?
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Residential Fire and Flame Death Rates In
U.S. and California, trend data with linear
estimation line,1981-2005

Rate/100,000
2.5 -

2 -
U.S.
1.5 A

1_

0.5 - : :
California

O [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ |
1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005

Source: WISQARS, Centers for Disease Control and Prevention

Prepared by: California Department of Public Health, EPIC Branch



Fire deaths in the US are declining:

A 50% decrease in smoking since 1980
A building, fire and electrical codes
A sprinklers and smoke detectors




Halogenated Flame Retardants and Fire Toxicity

No FR Treated with With
chlorinated tris Penta-BDE

Time to Sustained |16 18 19

Ilgnition (seconds)

Peak Heat Release |412 326 259

Rate (kW/m?)

Smoke (m?/kg) 413 745 833

Carbon Monoxide [0.02 0.08 0.13

(ka/kg)

Soot (kg/kg) 0.01 0.10 0.88

Chandra Jayakody, Dan Myers, Usman Sorathia, and Gordgn L. NelseRet&idant
Characteristicsof Water f 2 6y a2f RSR Cf SEAO0f S t 2f & dzNB (i K
J. Fire Sciences, Vol. 18, pp 436, 2000.



Fire Toxicity
19

¥ No flame retardant

¥ pentaBDE retardant

Seconds Smoke  Carbon

Chandra Jayakody, et al . J. Fire
Sciences, Vol. 18, pp 430-455, 2000



Halogenated Flame Retardants

contain bromine, chlorine and carbon:

Uses by volume in the U. S.
1. Electronics

2. Insulation in Buildings
3. Furniture

4. Transportation

5. Fabrics



Plastic Insulation Contains Flame Retardants

A Batt Insulation
(Glass and Mineral Wool)

A~ Board Insulation
(Polyurethane, Polyisocyanurate, Polystyrene)

Blown-in Insulation
(Cellulose, Fiberglass)

Poured-in Insulation
(Perlite, Vermiculite)

Foamed-in Insulation

(Polyurethane, Polyisocyanurate, Polyicynene)
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Environmental Building News

} The Leading Newsletter on Environmentally Responsible Design & Construction

A Publicafion of BuildingGreen, Inc.

www.BuildingGreen.com

Volume 13, Mumber & - June 2004

Flame Retardants Under Fire

line “It's déa wvu all over again” as I

pored over dozens of scentific papers,
reports, and articles on flame retardants
and talked with experts over the past
month. Carrent concerns about certain
flame retardants—espeaally brominated
flame retardants—bear striking resem-
blance to concerns expressed in the 1970s
about other compounds that were designed
to protect us from the risks of fire.

Folychloninated biphenyls (FCBs) were
banned mn the late 70s after these flame-re-
sistant insulating hquids used mn electromic
equipment were found to be carcinogemnic,
persistent in the environment, and bioacco-
mulative—that 15, they build up in the food
chain. Polybrominated biphenyls (PBBs),

flame retardants that are chemically very

IKEP‘I THINEIMNG OF YOGI BEERA'S

similar to PCB: but made with bromine
instead of chlonne, were banned in the “70s
after a tragic mix-up m Michagan.

Today, other flame retardants—also made
with bromine and also identified as per-
sistent, bicaccumulative toxins—are in the
news. Concerns about polybrommmated diphe-
myl ethers (FBDEs) emerged in 1999, when
Fwedish researchers reported that levels of
these chemicals in human breast milk had
increased 60-fold between 1972 and 1997

Follow-up studies in the San Francisco Bay
Area found PBDE levels in breast milk that
were six to ten times hugher than levels in
Jweden_ At the same time, laboratory stud-
1es suggested that the health effects might
be similar to those of PCBs—ranging from
interference with brain development to
altered hormone function and cancer.

The manufacturers and industry assoca-
tions representing these flame retardants
tell us that the chemicals are safe, but
weren't they saying the same thing about
PCBs and PBBs three decades ago? Mean-
while, we're using orders of magnitude
more brommated flame retardants today
than we were when PEBs were banned.
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All Polystyrenes Contain HBCD

Hexabromocyclododecane

AOn first EU I st
O f V er y H | g h C oneac + camseaterial Safety Data Sheet

A Proposed as a POP under the
Stockholm Convention

To

Global contaminant

To

Found in household dust, breast S
milk, sewage sludge, wildlife Tt ame—

ent Informat
additiona

To

Disrupts thyroid hormones

To

Reproductive toxicant

Page 1 of 8

To

Developmentally neurotoxic
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Mineral Wool (Rockwool)

Slag wool fiber and/or basaltic rock, phenolic resin

© rockwool marine & offshore

GREEN SCIENCE POLICY INSTI
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Cellular Glass Foamglas
(Pittsburgh Corning)

Alumino-silicate cellular glass
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Aerogel
Silica gel, PET, fiberglass

YA
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Carbon Foam
Calcined Coke
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Agrifiber

Rice hulls, mycelium roots, wheat or rice straw

U\
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Perlite

perlite, cellulose binders, and waterproofing agents
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Cementitious Foam
Modified Oxychloride Cement
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