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

* In children’s sleepwear 1975 to 1977
* Up to 10% of the weight of fabric
* In children’s urine

* Mutagen and possible carcinogen



















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




TRIS-Treated Children's
Garments Banned

April , 1977

Chlorinated Tris replaced Brominated Tris

« Removed from pajamas in 1978
« Used in furniture until 2012
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Flame retardants in building insulation:
a case for re-evaluating building codes
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U.S. Toxic Substances Control Act (1976)

* 62,000 previous chemicals “grandfathered”

* 23,000 new chemicals
— 85% have no health data
— 67% have no data at all

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org



Regrettable Substitution

Br Br

Br, /7 Br

Br Br

Decabromodiphenyl
ether

Concerns:

* Persistence

e Bioaccumulation
* Toxicity
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Six Classes Videos
An innovative approach to reducing toxics

1

Highly
Fluorinated

5

Some
Solvents

VIEW and SHARE: www.SixClasses.org
Healthier products, healthier people in four minutes!



s it necessary?
Is it worth it?

Is there a safer alternative?
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Updating Flammability Standards

* Children’s sleepwear -- 1976
* Furniture and baby product foam -- 2014

* Foam plastic building insulation --?

EEEEEEEEEEEEEEEEEEEEEEEEEEE
GreenSciencePolicy.org



Technical Bulletin 117

NOTICE —Required furniture foam to
M withstand a small open

THE FLAMMABILITY

REQUIREMENT
e flame for 12 seconds

CALIFORNIA BUREAU

OFHOME FURNISHING

TECHNICAL BULLETIN
117.CARE SHOULD

BE EXERCISED NEAR —No Significa nt fire Safety

OPEN FLAME OR WiTH

Qi benefit (fires start in exterior
fabric not filling)

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org



From Products to People

T
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Furniture foam flame retardant (PentaBDE)
associations with human health problems

\
A

Lower birth weight

Increased time to pregnancy Lower 1Q
Altered thyroid hormone Impaired attention
Thyroid disease in women Poorer coordination

Baby boys’ genital problems
Delayed puberty in girls
Eskenas o a1, sou5, 200, 200, rerbstman et Earlier puberty in boys

al. 2010; Makey et al. 2016; Windham et al.
2015; Harley et al. 2017; Allen et al. 2016



TBa1y Fire Safety Benefit?

TB117 Non - TB117 foam
foam

—— ——
—— ——

“No significant, consistent difference...”

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org Babrauskas et al. 2011; Talley 1995; Mehta (CPSC) 2012



Flame retardants can increase smoke
toxicity more than they reduce fire growth

Flame retardants delay, but don’t prevent foam from burning

Flame retardants can increase:

Soot and Smoke

Carbon Monoxide and
Hydrogen Cyanide

Dioxins and Furans

GREEN SCIENCE POLICY INSTITUTE -
GreensciencePolicy.org Hull 2017; Bocchini 2009; Mennear 1994



Increased fire safety without flame retardants
(i Y A R » M AP B

Assembly Bill 706, Senate Bill 772, Senate Bill 1291, Senate Bill147

GREEN SCIENCE POLICY INSTITUTE
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Help stop the bill that will ban material used .~
to make flame resistant products. g

CALL YOUR STATE SENATOR TODAY AND TELL THEM TO

KE " VOTENOONAB706 |

Tom Torlakson
at 916-651-4007 and tell him to

VOTE NO on AB 706.

Paid for by Californians for Fire Safety:

- Albemarle
e Chemtura
* Israel Chemicals LTD (ICL)

GREEN SCIENCE POLICY INSTITUTE
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Pulitzer Prize
Finalist

Goldsmith Prize
Investigative Reporting
Environmental

Journalists Society
Environmental Reporting

Gerald Loeb Award

Business and Financial
Journalism

National Press Club
Consumer Award

Chicagould@ribune

TRIBUNE WATCHDOG

Playing with fire

A deceptive campaign by industry brought toxic flame urmlmr into our
homes and into our bodies. And the chemicals don't even work z

s promised.

28



California Flammability Standard
TB117-2013

M an d ato ry Ja Nua ry 1, 2015 THIS ARTICLE MEE?SHTCHEE FLAMMABILITY

REQUIREMENTS OF CALIFORNIA BUREAU OF
ELECTRONIC AND APPLIANCE REPAIR, HOME
Fla me reta rd 3 ntS N Ot need ed _FURNISHINGS AND THERMAL_INSULATIC)N
/ TECHNICAL BULLETIN 117-2013. CARE SHOULD BE
EXERCISED NEAR OPEN FLAME OR WITH BURNING

but can still be used iz

The upholstery materials in this product:
contain added flame retardant chemicals
X contain NO added flame retardant chemicals

The State of California has updated the

P rod U Ct La be | S Re q U | re d flammability standard and determined the fire

safety requirements for this product can be met

without adding flame retardant chemicals. The
State has identified many flame retardant
chemicals as being known to, or strongly suspected
of, adversely impacting human health or
development.

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org www.bearhfti.ca.gov/about us/sb_1019 faq.pdf



Qffice of Governor

imund G. Brown Jr.

Governor Brown Directs State Agencies
to Revise Flammability Standards

‘We must find better ways to meet fire safety
standards by reducing and eliminating -
wherever possible - dangerous chemicals.”

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org Press release, CA Office of Gov. Edmund G. Brown, Jr.



Updating Flammability Standards

* Children’s sleepwear -- 1976

* Furniture and baby product foam -- 2013

* Foam plastic building insulation -- 20197

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org



Are flame retardants necessary
in foam plastic building insulation?



Plastic foam insulations
(polystyrene, polyurethane, polyiso, etc.)

CATHEDRALCEILING _

Used increasingly for
energy efficiency

Can be used:
* inside walls
* below grade

» attics, etc.

UNDERSLAB

BASEMENT WALL

UNDERFLOOR




Building codes drive use of flame retardants in insulation.

.
7Ny, 5{ Routledge
\“/ BR l BUILDING RESEARCH & INFORMATION (2012) 40(6), 738-755 i

INFORMATION PAPER

Flame retardants in building insulation:
a case for re-evaluating building codes

Vytenis Babrauskas', Donald Lucas?, David Eisenberg3, Veena Singla“,
Michel Dedeo® and Arlene Blum®®

'Fire Science & Technology Inc., 9000 — 300th Place SE, Issaquah, WA 98027, US
E-mail: vytob@doctorfire.com

Lawrence Berkeley National Laboratory, 1 Cyclotron Road MS 70-0108B, Berkeley, CA 94720, US
E-mail: dlucas(@lblLgov

*Development Center for Appropriate Technology, PO Box 27513, Tucson, AZ 85726-7513,US
E-mail: strawnet@gmail.com

“Green Science Policy Institute, PO Box 5455, Berkeley, CA 94705, US



Review Makes Case for Reduced FR Use

* ASTM E84 is required for all U.S. foam plastic building insulation
* This requirement cannot be met without flame retardants

ASTM E84 does not correlate to improved fire safety:
* "“Not a significant factor” in fire spread in wall cavities
* No correlation to:

* Time to flashover

* % of specimen destroyed in testing

Steiner Tunnel Test, or ASTM E84

Babrauskas, V. et al. (2012) Building Research & Information



Fire spread in a cavity is dependent on air flow

Insulation i—m * In many cases, insulation is

protected from ignition by a
thermal barrier, such as gypsum
board.

* ASTM EB84 rating of insulation is not
a determining factor of flame
spread in a cavity.

Interior

Choi and Taylor 1984
Babrauskas, et al. 2012



Chlorinated Tris (TCPP)
(Tris (2-chloro-2-propyl) phosphate)

Polyurethane, Polyisocyanurate

W A

* Accumulatesin liver and kidneys

* Affects nervous system development

* Potential carcinogen

* 15-25% of the foam can be flame retardant

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org Crump et al, 2012; Dishaw et al, 2011; van der Veen & de Boer, 2012



HBCD PolyFR

(hexabromocyclododecane)  (Brominated butadiene styrene copolymer)

Polystyrene
(XPS and EPS)

HBCD: PolyFR:
e Bioaccumulative -Emerald Innovation 3000 -
d TherId disruption N ESS

* Neurotoxicity
Banned in 160 countries

-GreenCrest —Albemarle
-FR-122P-ICL

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org

Covaci et al, 2006; Marvin et al, 2011; US EPA 2008



Product manufacture
End of life

Recycling/ reuse;

combustion;
landfilling

f Are we exposed to flame retardants
from building insulation?

Installation

Demolition In-use
(Dust & Air)




Safer alternatives

Mineral Wool Expanded Cork

Aerogel Blankets

Avoiding Toxic Chemicals in Commercial Building Products (Building Green, 2012)
U.S. Department of Energy (DOE): http://energy.gov/energysaver/insulation-materials



Alternatives Are Not Always Feasible

SPECIFIC EXCEPTIONS TO THE RED LIST

Foam insulation with HFRs are allowed in the following applications where space is limited
and alternative products either cannot provide the required R-value performance and/or are
required by code.

» Structural Insulated Panels (SIPS)

* |nsulation in hollow metal doors
Spray insulation for renovation projects
Under slab insulation

Roof and exterior insulation

Foam insulation in these cases must still meet all other Red List requirements.

Foam insulation is not allowed in cavity-fill applications where many alternative Red List-
compliant options are on the market without HFRs.

LBC 3.0 Materials Petal Handbook, May 2014



Updated Codes

Sweden (2001) and Norway (2004) updated
building codes to allow use of foam plastic
insulation without flame retardants.

97% of XPS and EPS in Sweden and
Norway is flame retardant free

No accidental EPS fires in Norway
since codes were updated

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org - Remberger 2004; Posner 2010; POPRC 2011



Should U.S. Codes Be Changed?

Flame retardants

not needed for

fire safety:

* Below grade

* Behind a
thermal barrier

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org



California Assembly Bill 127 (signed October, 2013):

* California fire marshal may propose updates that:

—Maintain overall fire safety

—Provide flexibility in meeting fire safety standards with or
without chemical flame retardants

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org http://osfm.fire.ca.gov/codedevelopment/wgfsbim.php



California Assembly Bill 127

* Implementation:
—Working Group (ended summer 2015)

—ldentified below -grade use of insulation as “low-hanging fruit”

BELOW

" GRADE
EXTERIOR
INSULATION =

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org http://osfm.fire.ca.gov/codedevelopment/wgfsbim.php



California Assembly Bill 127

* Implementation:
—Working Group (ended summer 2015)
—ldentified below-grade use of insulation as “low-hanging fruit”

—}@g & analysis at Oklahoma State UniversD

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org http://osfm.fire.ca.gov/codedevelopment/wgfsbim.php



Oklahoma State University (OSU) Study: Overview
Commissioned by California OSFM following AB 127 Working Group.

Research Goals:
* Compare the burning characteristics of:

* Polystyrene foam insulation with FRs
* Polystyrene foam insulation without

FRs
e Combustible construction materials

(e.g. ABS Pipe, Timber)

* Make recommendations on the use of
foam plastic insulation without added
flame retardants installed below-grade.

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org



OSU Study: Insulated Foundation Testing

Scenario:

* Tested exterior below-grade foundation insulation to simulate
worst-case soil erosion condition.

* Insulation was exposed to air, ventilation, and an ignition source
(Class A burning brand).

Results:

* Foam plastic insulation without FRs installed below-grade poses
no risk of flame spread to the structure. (pg.38)

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org



OSU Study: Simulated Worksite Storage Testing

Scenario:

Small-scale (16" cube) stacks of combustible
construction materials (e.g. ABS pipe and Timber) were
ignited to assess time to ignition, peak heat release rate
& fire risk on a construction site.

) Stack of EPS foam

Results: Figure 7 Bulk Storage Test Configuration
» ABS pipe had the highest fire risk of the all of
materials tested (pgs. 20&38)
* Insulation with FRs has a similar peak heat release
rate to insulation without FRs. (pgs. 20&38)
* When burned, insulation with FRs produces denser
smoke than insulation without FRs. (pg.22)

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org



Oklahoma State University Study: Summary
Commissioned by California OSFM following AB 127 Working Group.
Key Findings

* Comparable ignition and heat release rates between foam plastic
insulation with and without flame retardants and other combustible
construction materials .

* When installed below grade, no risk of fire spread to the structure from
insulation without flame retardants.

California codes can be safely updated to allow below-grade
use of insulation without flame retardants.

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org



OSU Study: Code Change Recommendations

The researchers proposed language to amend the California Residential
Code (CRC) and California Building Code (CBQ):

* The language calls out locations where it is safe
to use foam plastic insulation without flame
retardants.

» Exempts insulation in those locations from
meeting standards which lead to the need for
added flame retardants.

* Surface burning characteristics (ASTM E84)
* Limited Oxygen Index (ASTM C578)

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org



OSU Study: Code Change Recommendations (cont'd)

To avoid misuse or confusion, insulation without FRs must be

labeled on each face in with all of the following:
* WARNING- FIRE HAZARD * NOT FORVERTICAL ORANY ABOVE
* This product is required to be GRADE APPLICATIONS
installed HORIZONTALLY according * This product contains NO flame
to any of the following: retardants
* Below at least 12 inches of soil * Not tested for flame spread of smoke
» Protected by a 3.5 inch concrete development requirements of the
slab model building codes
* Protected by another approved * [ASTM material Type, “except
barrier per ASCE 32 Section 4.1.4 Oxygen Index is less than 24%"]
or CRC Section R506.1 * [Compressive resistance]

* [Manufacturer]



OSU Study: Code Change Recommendations (cont'd)

To ensure that the suggested amendments to the code were
compatible, changes were made to other codes including:

e California Energy Code (CEC)
e California Code of Regulations (CCR)
e California Fire Code (CFC)

e California Bureau of Electronic & Appliance Repair, Home
Furnishing and Thermal Insulation (BEARHFTI)

OSU Report pg.23 GREEN SCIENCE POLICY INSTITUTE
' www.GreenSciencePolicy.org



California Building Standards Commission (CBSC)

2018 Code Adoption Timeline

July - Aug Sept - Nov Dec 2018 -
, May, 2015 2018 2018 Jan 2019

e Agency e |nitial e Code Action e Public e Commission
workshops Submission of Committee Comment Meeting
Amendments Meeting Period

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org



SUPPORTERS OF SAFER INSULATION
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Next Opportunity for Insulation Code change:

* 2021 International Residential
Code will be updated in 2019
* Proposals due Jan 2019

* Committee Action Hearing: April
2019 in Albuquerque, NM

* PublicComment Hearing: October
2019 in Clark County, NV

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org



The 2019 International Codes Council Committee Action
Hearings will be held in Albuquerque in April 2019.

We ask your help:

* Participate & support
amendments to the 2021 IRC
allowing for the safe below-grade
use of flame retardant-free foam
plastic insulation.

* Give us your input on the draft
code change language.

Contact: Arlene@GreenSciencePolicy.org

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org



We Need Your Help:

e Tell your colleagues and friends
* Send support letter(s) to Office of State Fire Marshal

* Review code proposals once published by the CA Building
Standards Commission

* Provide supporting public comments to the Commission
* Otherideas welcome!

To get involved contact: Arlene@GreenSciencePolicy.org

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org



For monthly e-newsletters
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