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Linda Birnbaum, Ph.D.
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U.S. Consumer Product Safety Commission
Questions for the Record
Public Hearing on the Petition Regarding
Additive Organohalogen Flame Retardants

Linda Birnbaum, NIEHS/National Toxicology Program

Chairman Elliot F. Kaye

1.

Which, if any, of these chemicals are included in the National Health and
Nutrition Examination Survey (NHANES)? What is the possibility of getting
biomonitoring data on these chemicals that are not currently in NHANES? Do
you believe that adding these additional chemicals would be a worthwhile effort?

Supposing that the Commission takes this action and bans these chemicals in
these four product categories under the Federal Hazardous Substances Act
(FHSA), how do we identify and avoid the unintended consequences of
alternatives that may be used in place of these chemicals? Can you foresee issues
about which the Commission should know now?

Some speakers claimed that they expected that no chemicals would be used as a
substitute for these flame retardants in at least some of the products. Do you
agree and why?

Could you please comment on the validity of the structure-activity relationship
(SAR) method. Can the structure alone be used to determine that these chemicals
pose the same risks to human health? Are there additional data needed to validate
these claims? If so, what are they?

In order to treat these chemicals (and any future chemicals that may fall under the
scope of the petition) as a single class for purposes of rulemaking, what end point
or points should be considered?

Commissioner Robert S. Adler

I.

Organohalogen Hazards: Dr. Birnbaum, in your testimony, you point to
differential effects of different organohalogens. For example, you note that some
of these chemicals are poorly absorbed, but persist in the environment whereas -
others are readily absorbed but also readily excreted.

a. Given the different effects associated with different organohalogens, are
you aware of any of these chemicals that do not present significant health
risks?

b. Given the broad array of organohalogens, is there sufficient commonality
among them for the Commission to address them as a chemical class (as




o

requested by the petitioners) or should the agency examine them chemical
by chemical as suggested by the American Chemistry Council?

c. If the answer to (b) is that there is sufficient commonality, can you explain
what the common elements are that would justify an across-the-board
treatment by the CPSC?

Assessment Tools: Dr. Birnbaum, please state your views on how various
chemical hazard assessment tools, including but not limited to standard read-
across techniques and structure-activity relationship models, could be used to
support regulatory decisions for the entire class of additive, non-polymer,
organohalogen flame retardants subject to the Petition.

Chemical Substitutes: Dr. Birnbaum, do you believe that organohalogens are
necessary to provide fire protection in the product categories covered in the
petition? If so, what chemicals are in the market today that might substitute for
organohalogens if they were removed from the market?

Commissioner Joseph Mohorovic

L;

Do you have data on what non-polymeric additive organohalogen flame retardants
are in what products? And if so, please provide.

Do you have data on how non-polymeric additive organohalogen flame retardants
are applied? And if so, please provide.

. Do you have data on the toxicity of all of the non-polymeric additive

organohalogen flame retardants included in the petition? And if so, please
provide.

Do you have data on the exposure to different populations of non-polymeric
additive organohalogen flame retardants? And if so, please provide.

Do you have any studies on the benefits of non-polymeric additive organohalogen
flame retardants? And if so, please provide.

Of the approximate 16,000 products that CPSC regulates, provide an estimate of
percentage of those products that would be impacted by a ban on non-polymeric
additive organohalogen flame retardants?






U.S. Consumer Product Safety Commission
Questions for the Record
Public Hearing on the Petition Regarding
Additive Organohalogen Flame Retardants

Linda Birnbaum, NIEHS/National Toxicology Program

Chairman Elliot F. Kaye

1. Which, if any, of these chemicals are included in the National Health and
Nutrition Examination Survey (NHANES)? What is the possibility of getting
biomonitoring data on these chemicals that are not currently in NHANES? Do
you believe that adding these additional chemicals would be a worthwhile effort

Response: NHANES information is collected on some flame retardants of public health
concern, and published in the CDC’s National Report on Human Exposure to
Environmental Chemicals. However, mixtures are often complex, variable and may be
listed as proprietary. Therefore, they are extremely difficult to monitor for public health
purposes. No NHANES information is available regarding combustion byproducts
associated with flame retardants. As of February 2015, 49 polybrominated diphenyl
ethers and/or polychlorinated biphenyls were included in the NHANES studies. Twelve
perfluorinated compounds (sometimes used as fire suppressants) are monitored. Those
flame retardants recommended by the Stockholm Convention on Persistent Organic
Pollutants as markers for enforcement (BDE-47, BDE-99) are included in the NHANES
sampling efforts (see Par. 9 Article 8). While NHANES biomonitoring for exposure to
selected ‘indicator’ flame retardants is important, it would be extremely costly and
difficult to monitor for individual chemicals associated with various mixtures of flame
retardants, their metabolic and/or combustion byproducts.

There is a formal process for nominations to add new chemical measurements to the
NHANES National Biomonitoring Program. NIEHS would defer to CDC regarding the
feasibility of including the additional chemicals in their survey and reports.

2. Supposing that the Commission takes this action and bans these chemicals in
these four product categories under the Federal Hazardous Substances Act
(FHSA), how do we identify and avoid the unintended consequences of
alternatives that may be used in place of these chemicals? Can you foresee issues
about which the Commission should know now?

Response: We recommend a stepped process that focuses on the “solution” for safety
when considering the need for future application of alternative flame retardant chemicals.
First, is it needed? Ascertain whether the product really needs to include a flame retardant
chemical. Is there another way to achieve safety? If there is a decision that a flame
retardant must be used, the next step should be a scientifically confirmed assessment that



a product or mixture proposed for use is shown to effectively suppress fire. The
subsequent step should employ a series of tests to assess both the potential for exposure
and the inherent toxicity of the proposed substance. In focusing on solutions for safety,
we would also support encouraging the use of natural alternatives (such as wool, latex,
coir) wherever possible (that is, alternative materials with natural flame retardant
properties).

3. Some speakers claimed that they expected that no chemicals would be used as a
substitute for these flame retardants in at least some of the products. Do you
agree and why?

Response: It may be possible that in some cases, for example based on the purpose or use
of the product, that there would be no need for addition of a flame retardant chemical.

4, Could you please comment on the validity of the structure-activity relationship
(SAR) method? Can the structure alone be used to determine that these chemicals
pose the same risks to human health? Are there additional data needed to validate
these claims? If so, what are they?

Response: Structure-activity relationships (SAR) and toxicological modeling associated
with SAR have an important role in generalizing the toxicity associated with chemical
classes. However, due to biological specificity and individual variability, SAR is not
considered a high fidelity practice in toxicology. There are many instances where SAR
has failed to accurately predict chemical toxicity or chemical safety. For this reason,
NIEHS recommends a varied approach, such as combination of in vitro and alternate
models in conjunction with at least short-term in vivo studies capturing relative
developmental periods to estimate chemical hazard.

5. Inorder to treat these chemicals (and any future chemicals that may fall under the
scope of the petition) as a single class for purposes of rulemaking, what end point
or points should be considered?

Response: Toxicological endpoints for existing or future chemicals or mixtures should be
determined based upon a spectrum of tiered analyses including SAR, in vitro assays and
alternate animal models coupled with at least short-term in vivo studies with relevant
developmental exposures (if necessary long term in vivo) assays.

Commissioner Robert S. Adler



l.

Organohalogen Hazards: Dr. Birnbaum, in your testimony, you point to
differential effects of different organohalogens. For example, you note that some
of these chemicals are poorly absorbed, but persist in the environment whereas
others are readily absorbed but also readily excreted.
a. Given the different effects associated with different organohalogens, are
you aware of any of these chemicals that do not present significant health
risks?

Response. 1 am not aware of any flame retardant mixtures that are not associated
with toxicity.

b. Given the broad array of organohalogens, is there sufficient commonality
among them for the Commission to address them as a chemical class (as
requested by the petitioners) or should the agency examine them chemical
by chemical as suggested by the American Chemistry Council?

Response: Commonalities that have been noted across these compounds include
some structural similarities and similarities in biological responses and outcomes
resulting from exposure. Given the limited nature of products involved in the
petition, and the known toxicity of many members of this class of flame retardant
chemicals, it is thus appropriate to address them as a class in order to be
protective of human health.

c. Ifthe answer to (b) is that there is sufficient commonality, can you explain
what the common elements are that would justify an across-the-board
treatment by the CPSC?

Response: When multiple members of a class have all been shown to be
potentially hazardous, protection of susceptible populations is best approached by
caution.

The first element, of course, is acceptable evidence of fire suppression. Without
such evidence, the expense and necessity of flame retardant application is
unnecessary. Regarding common elements relevant to public health, mixtures or
classes of chemicals with similar physical-chemical characteristics are expected to
have similar exposure potential, a key component of risk. Exposure pathway
analysis for classes of chemicals has been a cornerstone of risk assessment for
decades. Additionally, classes of chemicals and mixtures can now be assessed
using a combination of commonly available and widely applied SAR approaches,
advanced toxicological screening methodologies and/or standard dose-response
analyses.



2. Assessment Tools: Dr. Birnbaum, please state your views on how various
chemical hazard assessment tools, including but not limited to standard read-
across techniques and structure-activity relationship models, could be used to
support regulatory decisions for the entire class of additive, non-polymer,
organohalogen flame retardants subject to the Petition.

Response: Again, the first question for each application would be, “Do you need
it?” and if so, the second question is, “Does it work?” Only then do you need to
move forward to a hazard assessment. Once a chemical class or mixture has been
appropriately demonstrated to be necessary for its fire retardant properties using
relevant conditions and the potential for exposure to both the retardant and its
combustion products has been estimated to be acceptable, there are a wide variety
of emerging tools that could be employed to determine toxicological potential. In
addition to standardized “read-across” and SAR modeling, high throughput
screening tools, a wide array of genotoxicity studies, and in vivo testing in
alternative animal models and mammalian models are available to assess hazard
prior to use. A compendium of tools available for screening chemicals and
alternatives has been published by the University of Massachusetts and can be
found here: http://www.sustainableproduction. org/downloads/Methods—
ToolsforChemHazardAss5-2011.pdf

3. Chemical Substitutes: Dr. Birnbaum, do you believe that organohalogens are
necessary to provide fire protection in the product categories covered in the
petition? If so, what chemicals are in the market today that might substitute for
organohalogens if they were removed from the market? -

Response: Research clearly shows that organohalogenated flame retardants have
toxic properties and that current use results in human exposure. As far as
substitutes are concerned, NIEHS does not test the occurrence or effectiveness of
fire retardants in products. However, we support the Framework to Guide
Selection of Chemical Alternatives published by the National Research Council in
2014 (ISBN: 978-0-309-31013-0).

http://www.nap. edu/catalog[l8872/a-framework—to guide-selection-of-chemical-
alternatives

Commissioner Joseph Mohorovic

1. Do you have data on what non-polymeric additive organohalogen flame retardants
are in what products? And if so, please provide.

Response: NIEHS is a component of the National Institutes of Health. The
NIEHS mission is to fund and conduct research to discover how the environment
affects human health. NIEHS does not have a comprehensive listing of which



chemicals are in which products. However, some of our grantees who have done
studies on these chemicals have looked at the literature on this topic and may have
information about specific examples of products.

. Do you have data on how non-polymeric additive organohalogen flame retardants
are applied? And if so, please provide.

Response: NIEHS has no information on how these chemicals are applied; this
_ topic is outside our mission.

. Do you have data on the toxicity of all of the non-polymeric additive
organohalogen flame retardants included in the petition? And if so, please
provide.

Response: Much research has been done on the organohalogenated flame
retardants that are the subject of the petition. Some, but by no means all, of this
research has been funded by NIEHS. These data can be found in the published

scientific literature.

. Do you have data on the exposure to different populations of non-polymeric
additive organohalogen flame retardants? And if so, please provide.

Response: Across the range of independent investigators studying exposure to
flame retardants, there are some who are focusing on specific populations. NIEHS
does not have a comprehensive catalog of these data, but some of our grantees are
studying selected populations and may have some results to contribute.

. Do you have any studies on the benefits of non-polymeric additive organohalogen
flame retardants? And if so, please provide.

Response: NIEHS does not keep or track these data, which are outside our
mission.

. Of the approximate 16,000 products that CPSC regulates, provide an estimate of
percentage of those products that would be impacted by a ban on non-polymeric
additive organohalogen flame retardants?

Response: NIEHS has no information on this question, which is outside our
mission.



William Wallace

Consumers Union



U.S. Consumer Product Safety Commission
Questions for the Record
Public Hearing on the Petition Regarding
Additive Organohalogen Flame Retardants

William Wallace, Consumers Union

Commissioner Ann Marie Buerkle

1. In the testimony provided, it was stated that “flame retardants have been

" intentionally added, or are often present, in a large percentage of the products.
Please define what constitutes a “large percentage™ and how Consumers Union
came to that conclusion. If there is any data or research supporting your
conclusion, please provide that as well.

9

2. Please explain how the adoption of CA-TB117-13 by the Commission would
impact or influence the requests within the organohalogen petition.

Commissioner Joseph Mohorovic

1. Would you support the Commission adopting California’s TB117-2013 as a
national mandatory standard for upholstered furniture?

2. Do you have data on what non-polymeric additive organohalogen flame retardants
are in what products? And if so, please provide.

3. Do you have data on how non-polymeric additive organohalogen flame retardants
are applied? And if so, please provide.

4. Do you have data on the toxicity of all of the non-polymeric additive
organohalogen flame retardants included in the petition? And if so, please
provide.

5. Do you have data on the exposure to different populations of non-polymeric
additive organohalogen flame retardants? And if so, please provide.

6. Do you have any studies on the benefits of non-polymeric additive organohalogen
flame retardants? And if so, please provide.

7. Of the approximate 16,000 products that CPSC regulates, provide an estimate of
percentage of those products that would be impacted by a ban on non-polymeric
additive organohalogen flame retardants?






U.S. Consumer Product Safety Commission
Questions for the Record Responses
Public Hearing on the Petition Regarding
Additive Organohalogen Flame Retardants

William C. Wallace

Policy Analyst, Consumers Union
January 29, 2016

Commissioner Ann Marie Buerkle

1. In the testimony provided, it was stated that “flame retardants have been
intentionally added, or are often present, in a large percentage of the products.”
Please define what constitutes a “large percentage” and how Consumers Union
came to that conclusion. If there is any data or research supporting your conclusion,
please provide that as well.

Based on the research underlying the Petition for Rulemaking, the Petition concludes that
“A large percentage of the products in the categories at issue in this petition contain
organohalogen flame retardants as a result of the flame retardants being intentionally
added to the products.” We agree with this statement and offer the data below, which
appear in the text of the Petition (pages 25-28).

1. Infant and Children’s Products

Testing has identified organohalogen flame retardants in the foam in nursing pillows,
crib mattresses, strollers, baby carriers, sleep mats, and changing table pads. For
example:

A. A 2011 study of baby products sold throughout the United States found flame
retardant chemicals in a range of foam-containing products, such as nursing pillows,
crib mattresses, strollers, baby carriers, sleep mats, and changing table pads.” Out of
Joam samples collected from 101 commonly used baby products, 80 samples were
found to have an identifiable flame retardant additive, and 79 of these contained
organohalogens.

B. In 2012, the Chicago Tribune analyzed foam used in crib mattresses, and found
that three then-po!mlar brands of baby mattresses tested positive for organohalogen
Sflame retardants.

! Stapleton, H.M.; Klosterhaus, S.; Keller, A.; Ferguson, P.L.; van Bergen, S.; Cooper, E.; Webster, T.F.;
& Blum, A. (2011). Identification of flame retardants in polyurethane foam collected from baby products.
Environmental Science & Technology, 45(12), 5323-31. doi: 10.1021/es2007462.

? Patricia Callahan & Michael Hawthorne, Chemicals in the Crib, Chicago Tribune, Dec. 8, 2012,
http://articles.chicagotribune.com/2012-12-28/news/ct-met-flames-test-mattress-20121228 _1_tdcpp-heather-
stapleton-chlorinated-tris.



C. A4 2012 survey of flame retardants in sleep products found evidence for the
presence of organohalogen flame retardants in all foam samples from 29 sleeping
mats from nursery schools and day care centers in the California Bay Area’

D. A study published in 2012 documents extensive use of organohalogen flame
retardants in infants’ and children’s products. The report provides the results of tests
carried out on 20 foam-containing products purchased across the United States at
major retailers, including baby changing mats and nursing pillows. Seventeen (85%)
of the 20 products tested contained organohalogen flame retardants.”

The fact that a significant proportion of tested juvenile products has been found to
contain organohalogen flame retardants suggests that a high percentage of all infant
and children’s products contain these chemicals. While consumers use these
products in different ways (as toys, as carriers, as seating, and so on), the unifying
Jeature is that infants and children come in contact with all of them, and if the
product contains any organohalogen flame retardant in additive form, the use of the
product — indeed, the mere presence of the product in the home — will result in
exposure fo the flame retardant chemical because of the semi-volatile property of
these chemicals, as discussed below in Section VII

2. Residential Furniture

Most residential seating furniture in use in this country contains additive
organohalogen flame retardants. One 2012 study tested 102 samples of polyurethane
foam from residential sofas purchased across the United States between 1985 and
2010 and found that 85% contained flame retardants.” One of the objectives of this
study was to determine which chemicals were being used after the phase-out of
pentaBDE in 2005. In furniture purchased before 2005, organohalogen flame
retardants were detected in 63% of the samples tested (pentaBDE in 39% of the
samples, followed by TDCPP in 24%). In furniture purchased in 2005 or later,
organohalogen flame retardants were detected in over 90% of the samples (most
common being TDCPP in 52% and components associated with the Firemaster® 550
mixture in 18% of the samples). In other words, the 2005 phase-out of pentaBDE led
to the use of other organohalogen flame retardants in polyurethane foam used in
upholstered furniture.

3. Mattresses and Mattress Pads

> Gaw, C. (2012). Sleeping on Toxins? A Study of Flame Retardants in Sleep Products. Retrieved March
3, 2015, from http://nature.berkeley.edu/classes/es196/projects/201 2final/GawC 2012 pdf.

* Organohalogen flame retardants identified included tris (1,3-dichloro-2-propyl) phosphate (TDCPP),
tris (2-chloroethyl) phosphate (TCEP), and tris (1-chloro-2-propyl) phosphate (TCPP), with chlorinated Tris
(TDCPP) found in 80% of the products tested. Washington Toxics Coalition and Safer States (2012). Hidden
Hazards in the Nursery. Retrieved March 3, 2015, from hutp://watoxics.org/publications/hidden-hazards.

’ Stapleton, HM.; Sharma, S.; Getzinger, G.; Ferguson, P.L.; Gabriel, M.; Webster, T.F.; & Blum, A
(2012). Novel and high volume use flame retardants in US couches reflective of the 2005 PentaBDE phase out.
Environmental Science & Technology, 46(24), 13,432-39. doi: 10.1021/es303471d.
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An informal 2012 survey of 28 foam mattresses and 55 mattress pads used by adults
found organohalogen flame retardants in 29% and 50% of the samples analyzed.6
This was confirmed by the website of the American Chemistry Council / North
American Flame Retardant Alliance, which lists /oam mattresses as one of the
product areas where flame retardants are used.

4. Electronics Enclosures

Flame retardants in additive form are commonly used in plastic casings for
televisions and other electronic devices.® (To be clear, this petition does not address
the flame retardants in reactive form in electronic circuit boards where the flame
retardants are chemically bound to the product. This petition focuses exclusively on
organohalogen flame retardants in additive form used in the plastic casings for

_electronic devices.) DecaBDE was commonly used in plastic casings for televisions

- and electronics before it was phased out by the EPA due to its toxicity. Although
decaBDE is no longer used in plastic electronic casings, other similar organohalogen
flame retardants such as DBDPE have replaced it. g

2. Please explain how the adoption of CA-TB117-13 by the Commission would impact
or influence the requests within the organohalogen petition.

Adoption of California’s TB 117-2013 as a mandatory national residential furniture
flammability standard should have no impact on the Petition for Rulemaking. Three of
the four product categories covered by the Petition — mattresses and mattress pads,
children’s products and electronic enclosures — would not be covered by a national TB
117-2013 standard. In addition, while adopting TB 117-2013 as a mandatory national
residential furniture flammability standard would likely significantly reduce the use of
additive, non-polymeric organohalogen flame retardants in residential furniture, it would
not prohibit the use of these chemicals in furniture. In other words, while the TB 117-
2013 standard could be met without adding chemicals, absent the regulation sought in the
Petition, foam and furniture manufacturers could voluntarily continue to add the
chemicals to their products even if they were not needed to meet a flammability standard.
Therefore, to ensure that non-polymeric, additive organohalogen flame retardants are not

¢ Gaw, C, Singla, V.; Peaslee, G.; & Busener, S. (2013). Flame retardants in foam Jfrom various
consumer products. On file with Green Science Policy Institute.

7 North American Flame Retardant Alliance lists foam mattresses as one of the products in which flame
retardants are commonly used. North American Flame Retardant Alliance, American Chemistry Council. Flame
Retardant Basics. Retrieved March 03, 2015, from http.//flameretardants.americanchemistry.com/FR-Basics.

8 North American Flame Retardant Alliance lists Electronics and Electrical Devices as one of the four
product areas where flame retardants are commonly used including in casings for televisions and other electronic
devices. Id.

® Betts, K. (2009). Glut of data on “new” flame retardant documents its presence all over the world.
Environmental Science & Technology, 43(2), 236-37. doi: 10.1021/es8032154.

3



added to products in these categories, the Commission should grant the Petition and adopt
the regulation we have sought.






U.S. Consumer Product Safety Commission
Questions for the Record Responses
Public Hearing on the Petition Regarding
Additive Organohalogen Flame Retardants

William C. Wallace
Policy Analyst, Consumers Union
January 29, 2016

Commissioner Joseph Mohorovic

1. Would you support the Commission adopting California’s TB117-2013 as a national
mandatory standard for upholstered furniture?

We currently have no position on the Commission adopting California’s TB 117-2013 as
a national mandatory standard for upholstered furniture. However, as we noted in our
July 1, 2013, comment to the Commission in Docket No. CPSC-2008-0005, we are
pleased that California has been addressing the potential safety and health issues related
to the use of flame-retardant chemicals, and we look forward to the Commission also
addressing them. As the Petition for Rulemaking placed on the docket by CPSC on
August 19, 2015, reflects, we believe there is more that urgently needs to be done.

We would also like to note that if the Commission were to adopt California’s TB 117-
2013 as a national mandatory flammability standard for upholstered furniture, there
should be no impact on the Petition. Adopting TB 117-2013 would likely significantly
reduce the use of additive, non-polymeric organohalogen flame retardants in residential
furniture, but it would not prohibit their use in furniture. The Commission should grant
the Petition because the regulation we seek would ensure that these chemicals are not
added to products in the covered product categories.

2. Do you have data on what non-polymeric additive organohalogen flame retardants
are in what products? And if so, please provide.

The Petition for Rulemaking referenced above discusses the presence of non-polymeric,
additive organohalogen flame retardants in products at pages 25-28. Some key facts from
the Petition include:

¢ A 2011 study of baby products sold throughout the United States found flame
retardant chemicals in a range of foam-containing products, such as nursing Pillows,
crib mattresses, strollers, baby carriers, sleep mats, and changing table pads.” Out of
foam samples collected from 101 commonly used baby products, 80 samples were

! Stapleton, H.M.; Klosterhaus, S.; Keller, A.; Ferguson, P.L.; van Bergen, S.; Cooper, E.; Webster, T.F.;
& Blum, A. (2011). Identification of flame retardants in polyurethane foam collected from baby products.
Environmental Science & Technology, 45(12), 5323-31. doi: 10.1021/es2007462.



found to have an identifiable flame retardant additive, and 79 of these contained
organohalogens.

e In 2012, the Chicago Tribune analyzed foam used in crib mattresses, and found that
three then-yopular brands of baby mattresses tested positive for organohalogen flame
retardants.

e A 2012 survey of flame retardants in sleep products found evidence for the presence
of organohalogen flame retardants in all foam samples from 29 sleeping mats from
nursery schools and day care centers in the California Bay Area.’

e A study published in 2012 documents extensive use of organohalogen flame
retardants in infants’ and children’s products. The report provides the results of tests
carried out on 20 foam-containing products purchased across the United States at
major retailers, including baby changing mats and nursing pillows. Seventeen (85%)
of the 20 products tested contained organohalogen flame retardants.

e An informal 2012 survey of 28 foam mattresses and 55 mattress pads used by aduits
found organohalogen flame retardants in 29% and 50% of the samples analyzed.’

3. Do you have data on how non-polymeric additive organohalogen flame retardants
are applied? And if so, please provide.

No. The flame retardants’ manufacturers and the foam, fabric, and plastic industries —
which add the chemicals during their manufacturing processes — would be the best source
for this information.

4. Do you have data on the toxicity of all of the non-polymeric additive organohalogen
flame retardants included in the petition? And if so, please provide.

The Petition for Rulemaking referenced above includes a review of the literature in the
public domain addressing the toxicity of non-polymeric additive organohalogen flame
retardants as of March 2015. (Petition, pages 43-47, and corresponding footnotes 121-
148.) In addition, the Statement of Ruthann Rudel submitted with the Petition includes as

2 Patricia Callahan & Michael Hawthorne, Chemicals in the Crib, Chicago Tribune, Dec. 8, 2012,
http://articles.chicagotribune.com/2012-12-28/news/ct-met-flames-test-mattress-20121228 1 tdcpp-heather-
stapleton-chlorinated-tris.

3 Gaw, C. (2012). Sleeping on Toxins? A Study of Flame Retardants in Sleep Products. Retrieved March
3, 2015, from http://nature.berkeley.edu/classes/es196/projects/2012final/GawC_2012.pdf.

¢ Organohalogen flame retardants identified included tris (1,3-dichloro-2-propyl) phosphate (TDCPP), tris
(2-chloroethyl) phosphate (TCEP), and tris (1-chloro-2-propyl) phosphate (TCPP), with chlorinated Tris (TDCPP)
found in 80% of the products tested. Washington Toxics Coalition and Safer States (2012). Hidden Hazards in the
Nursery. Retrieved March 3, 2015, from http://watoxics.org/publications/hidden-hazards.

5 Gaw, C., Singla, V.; Peaslee, G.; & Busener, S. (2013). Flame retardants in foam from various consumer
products. On file with Green Science Policy Institute.



an attachment a bibliography and table, which identifies additional studies on health
effects of organohalogen flame retardants, including non-PBDE chemicals.

5. Do you have data on the exposure to different populations of non-polymeric additive
organohalogen flame retardants? And if so, please provide.

Data on the exposure to different populations of non-polymeric additive organohalogen
flame retardants were provided in the Petition for Rulemaking, at pages 36-41. Key data
include:

e Biomonitoring data from the Centers for Disease Control and Prevention (CDC)
document the occurrence of polybrominated diphenyl ethers (PBDEs) in human
serum by age category and ethnicity (http://www.cdc.gov/exposurereport/).
These CDC biomonitoring data show:

o Teenagers (ages 12 to 19) had higher body burdens than adults for all
flame retardants measured.

o Mexican Americans and non-Hispanic blacks had higher levels than the
non-Hispanic white population.

o All pregnant participants in the 2003-2004 CDC biomonitoring study had
measurable levels of at least one PBDE in their bodies.

¢ Studies have also documented exposure of pregnant women to organohalogen
flame retardants, which is of particular concern because there are strong links
between prenatal exposures to these chemicals and reduced 1Q and greater
hyperactivity in children.®

e A study of 416 predominantly immigrant pregnant women living in Montere;/
County, California, detected pentaBDE congeners in 97% of serum samples.

¢ Flame retardant chemicals are transferred from the mother to the baby during
breastfeeding.8

S Chen, A.; Yolton, K.; Rauch, S.A.; Webster, G.M.; Hornung, R.; Sjodin, A.; Dietrich, K.N.; & Lanphear,
B.P. (2014). Prenatal polybrominated diphenyl ether exposures and neurodevelopment in U.S. children through 5
years of age: The HOME study. Environmental Health Perspectives, 122(8), 856-62. doi: 10.1289/ehp.1307562.

7 Castorina, R.; Bradman, A.; Sjodin, A.; Fenster, L.; Jones, R.S.; Harley, K.G.; Eisen, E.A.; & Eskenazi,
B. (2011). Determinants of serum polybrominated diphenyl ether (PBDE) levels among pregnant women in the
CHAMACOS cohort. Environmental Science Technology, 45(15), 6553-60. doi: 10.1021/es104295m.

¥ Schecter, A.: Pavuk, M.; Pépke, O.; Ryan, J.J.; Bimbaum, L.; & Rosen, R. (2003). Polybrominated
diphenyl ethers (PBDEs) in U.S. mothers’ milk. Environmental Health Perspectives, 111(14), 1723-29. doi:
10.1289/ehp.6466.



e Exposure to flame retardants in house dust is highest for toddlers and young
children.’

e A study of 20 mothers and their children aged 1.5 to 4 found that the children had
typically 2.8 times higher total PBDE levels than their mothers.'®

e In a North Carolina study, levels of PBDEs on toddlers’ hands correlated with
serum PBDE levels, suggesting that the frequent hand-to-mouth contact exhibited
by young children is a major exposure pathway.ll :

¢ In another study, toddlers in homes with contaminated house dust had up to 100-
fold greater estimated exposure levels compared to toddlers who were not
exposed to contaminated dust." ‘

o A recent study of 21 U.S. mother-toddler pairs confirmed that toddlers have
significantly higher concentrations of TDCPP metabolites in their urine compared
to their mothers, consistent with increased hand to mouth behavior and elevated
dust exposure.13

e The highest levels of potentially harmful flame retardants in the general
population are found in young children from communities of low socioeconomic
status and communities of color. For instance, a North Carolina study of 80
toddlers found PBDEs in 100% of the blood samples, and the sum of BDE-47, -99
and -100 (three of the pentaBDE congeners) was negatively associated with the
father’s level of education.'*

3 Stapleton, H.M.; Dodder, N.G.; Offenberg, J.H.; Schantz, M.M.; & Wise, S.A. (2005). Polybrominated
diphenyl ethers in house dust and clothes dryer lint. Environmental Science & Technology, 39(4), 925-31. doi:
10.1021/es0486824.

1 1 under, S.; Hovander, L.; Athanassiadis, I.; & Bergman, A. (2010). Significantly higher
polybrominated diphenyl ether levels in young U.S. children than in their mothers. Environmental Science and
Technology, 44(13), 5256-62. doi: 10.1021/es1009357.

'!' Stapleton, H.M.; Eagle, S.; Sjodin, A.; & Webster, T.F. (2012). Serum PBDEs in a North Carolina
toddler cohort: associations with handwipes, house dust, and socioeconomic variables. Environmental Health
Perspectives, 120(7), 1049-54. doi: 10.1289/ehp.1104802.

12 Jones-Otazo, H.A.; Clarke, J.P.; Diamond, M.L.; Archbold, J.A.; Ferguson, G.; Harner, T.; Richardson,
G.M.; Ryan, J.J.; & Wilford, B. (2005). Is house dust the missing exposure pathway for PBDEs? An analysis of the
urban fate and human exposure to PBDEs. Environmental Science & Technology, 39(14), 5121-30. doi:
10.1021/es048267b.

i Butt, C.M.; Congleton, J.; Hoffman, K.; Fang, M.; & Stapleton, H.M. (2014). Metabolites of
organophosphate flame retardants and 2-ethylhexyl tetrabromobenzoate in urine from paired mothers and toddlers.
Environmental Science & Technology, 48(17), 10432-38. doi: 10.1021/es5025299.

i Stapleton, H.M.; Eagle, S.; Sjodin, A.; & Webster, T.F. (2012). Serum PBDEs in a North Carolina
toddler cohort: associations with handwipes, house dust, and socioeconomic variables. Environmental Health
Perspectives, 120(7), 1049-54. doi: 10.1289/ehp.1104802.
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e One analysis of data from the CDC found that individuals in lower income
households (less than $20.000/year) had significantly higher PBDE exposures.

e Another study also found higher body burdens of nearly all measured pentaBDE
congeners (including BDE-47, -153, and -209) in 2-5 year-old Californian
children born to mothers with lower education.'®

¢ Inastudy of ethnically diverse 6-8 year-old girls in California, measured
pentaBDE levels were higher in children with less educated care-givers. This
study also found that black preadolescent girls had significantly higher levels than
white girls."’

e A study of CDC data showed that, after adjusting for age, levels of pentaBDE-47
and pentaBDE-99 were significantly lower in white children as compared to
Mexican American and black children.'®

e A recent study detected 2,3,4,5-tetrabromobenzoic acid (TBBA), a urinary
metabolite of the Firemaster® 550 component TBB, in 72.4% of the 64 study
participants, indicating widespread exposure to Firemaster® 550 in the home
environment.'

6. Do you have any studies on the benefits of non-polymeric additive organohalogen
flame retardants? And if so, please provide.

We are not aware of studies on the benefits of non-polymeric additive organohalogen
flame retardants in the four product categories covered by the Petition for Rulemaking.

1 7ota, A.R.: Rudel, R.A.: Morello-Frosch, R.A.; & Brody, J.G. (2008). Elevated house dust and serum
concentrations of PBDEs in Calitornia: unintended consequences of furniture flammability standards?
Environmental Science & Technology, 42(21), 8158-64. doi: 10.1021/es801792z.

' Rose, M.; Bennett, D.H.: Bergman, A.; Fangstrom, B.; Pessah, I.N.; & Hertz-Picciotto, 1. (2010).
PBDESs in 2-5 year-old children from California and associations with diet and indoor environment. Environmental
Science & Technology, 44(7), 2648-53. doi: 10.1021/es903240g.

7 Windham, G.C.; Pinney, S.M.; Sjédin, A.; Lum, R.; Jones, R.S.; Needham, L.L.; Biro, F.M.; Hiatt, R.A.;
& Kushi, L.H. (2010). Body burdens of brominated flame retardants and other persistent organo-halogenated
compounds and their descriptors in US girls. Environmental Research, 110(3), 251-57. doi:
10.1016/j.envres.2010.01.004.

18 Sjodin, A.; Wong, L.; Jones, R.S.; Park, A.; Zhang, Y.; Hodge, C.; Dipietro, E.; McClure, C.; Turner,
W.. Needham, L.L.; & Patterson Jr., D.G. (2008). Serum concentrations of polybrominated diphenyl ethers
(PBDEs) and polybrominated bipheny! (PBB) in the United States population: 2003-2004. Environmental Science
& Technology, 42(4), 1377-84. doi: 10.1021/es702451p.

¥ Hoffman, K.; Fang, M.; Horman, B.; Patisaul, H.B.; Garantziotis, S.; Birnbaum, L.S.; & Stapleton, HM
(2014). Urinary tetrabromobenzoic acid (TBBA) as a biomarker of exposure to the flame retardant mixture
Firemaster® 550. Environmental Health Perspectives, 122(9), 963-69. doi: 10.1289/ehp.1308028.
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7. Of the approximate 16,000 products that CPSC regulates, provide an estimate of
percentage of those products that would be impacted by a ban on non-polymeric
additive organohalogen flame retardants?

We are not able to provide an estimate of a percentage of those products that would be
affected by a ban on non-polymeric additive organohalogen flame retardants; however,
we do know that numerous studies (such as those referenced in the response to question
2) document the presence of these chemicals in the four product categories covered by
the Petition for Rulemaking.



Eve Gartner

Earthjustice Northeast Office



U.S. Consumer Product Safety Commission
~ Questions for the Record
Public Hearing on the Petition Regarding
Additive Organohalogen Flame Retardants

Eve Gartner, Earthjustice

Commissioner Robert S. Adler

1.

Additional Categories for Possible Regulatory Action: Ms. Gartner, the Petition
asks for regulatory action against four broad categories of products that contain
non-polymeric organohalogen flame retardant chemicals used as additives. Please
explain why Petitioners chose those four categories and state whether there are
additional products in homes that CPSC should be concerned about (i.¢., candles,
carpets, rugs, cabinets, bookcases, sheets, towels, shower curtains, appliances,
sleepwear, and clothing).

Chemical Substitutes: Ms. Gartner, do you believe that organohalogens are
necessary to provide fire protection in the product categories covered in the
petition?

Commissioner Ann Marie Buerkle

1.

Please explain how the adoption of CA-TB117-13 by the Commission would
impact or influence the requests within the organohalogen petition.

Commissioner Joseph Mohorovic

I8

Do you have data on what non-polymeric additive organohalogen flame retardants
are in what products? And if so, please provide.

Do you have data on how non-polymeric additive organohalogeriAﬂame retardants
are applied? And if so, please provide.

Do you have data on the toxicity of all of the non-polymeric additive
organohalogen flame retardants included in the petition? And if so, please
provide.

Do you have data on the exposure to different populations of non-polymeric
additive organohalogen flame retardants? And if so, please provide.

Do you have any studies on the benefits of non-polymeric additive organohalogen
flame retardants? And if so, please provide.



6. Of the approximate 16,000 products that CPSC regulates, provide an estimate of
percentage of those products that would be impacted by a ban on non-polymeric
additive organohalogen flame retardants?
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Responses of Eve Gartner, Earthjustice
to

U.S. Consumer Product Safety Commission
Questions for the Record
Public Hearing on the Petition Regarding
Additive Organohalogen Flame Retardants

Questions of Commissioner Robert S. Adler

1. Additional Categories for Possible Regulatory Action: Ms. Gartner, the Petition asks for
regulatory action against four broad categories of products that contain non-polymeric
organohalogen flame retardant chemicals used as additives. Please explain why
Petitioners chose those four categories and state whether there are additional products in
homes that CPSC should be concerned about (i.e., candles, carpets, rugs, cabinets,
bookcases, sheets, towels, shower curtains, appliances, sleepwear, and clothing).

In consultation with the Petitioners and other experts, we chose these 4 product categories
because non-polymeric organohalogen flame retardants are used in these products in additive
form with documented human exposures, and because there is no evidence that use of
organohalogen flame retardants in these products at the levels used adds any meaningful fire
safety benefit.

2. Chemical Substitutes: Ms. Gartner, do you believe that organohalogens are necessary to
provide fire protection in the product categories covered in the petition?

I am not an expert in fire science. For an answer to this question, I would refer you to the
Comments submitted by Dr. Vyto Babrauskas on January 19, 2016, as well as to the December
9, 2015 oral testimony of Dr. Babrauskas, and to the response to Questions for the Record
submitted by Dr. Babrauskas.

I am also aware that there is significant doubt about the reliability of statistics from the National
Fire Incidence Report System (and the interpretation of these data by the National Fire Protection
Association) regarding the number of fire deaths attributable to fires where upholstered furniture
was identified as the source of the first ignition or as the principal item responsible for fire
spread. A June 2015 report examining the reliability of these data conducted by the Brattle
Group entitled, A Review of the National Fire Incidence Report System and the National Fire
Protection Association Upholstered Furniture Fire Statistics, is annexed hereto. The Brattle
Group concludes at page 2 that: “NFIRS-based statistics generated by NFPA and the Consumer
Product Safety Commission (CPSC) are subject to substantial uncertainty, making them of
limited usefulness for policy making purposes.” This report raises serious questions regarding
whether there is in fact any need for “fire protection” from upholstered furniture, beyond
adopting TB 117-2013 as a mandatory national standard.

NORTHEAST 48 WALL STREET, 18" FLOOR NEW YORK, NY 10005

T:212.845.7376 F: 212,918.1556 NEOFFICE@EARTHJUSTICE.ORG WWW . EARTHJUSTICE.ORG



Commissioner Ann Marie Buerkle

1. Please explain how the adoption of CA-TB117-13 by the Commission would impact or
influence the requests within the organohalogen petition.

Adoption of CA TB 117-2013 as a mandatory national residential furniture flammability
standard should have no impact on the Petition for Rulemaking. Three of the four product
categories covered by the Petition -- mattresses and mattress pads, children's products and
electronic enclosures -- would not be covered by a national TB 117-2013 standard. In addition,
while adopting TB 117-2013 as a mandatory national residential furniture flammability standard
would likely significantly reduce the use of additive, non-polymeric organohalogen flame
retardants in residential furniture, it would not prohibit the use of these toxic chemicals in
furniture. In other words, while the TB 117-2013 standard could be met without adding
chemicals, absent the regulation sought in the Petition, foam and/or furniture manufacturers
could voluntarily continue to add toxic flame retardants to their products even if the chemicals
were not needed to meet a flammability standard. Therefore, to ensure that non-polymeric,
additive organohalogen flame retardants are not added to products in these categories, the
Commission should grant the Petition and adopt the regulation we have sought.

Commissioner Joseph Mohorovic

1. Do you have data on what non-polymeric additive organohalogen flame retardants
are in what products? And if so, please provide.

The flame retardants manufacturers and the foam, fabric, and plastic industries which add the
chemicals during their manufacturing processes would be the best source for this information.
Based on publicly available studies, the Petition for Rulemaking submitted to the CPSC on June
30, 2015 discusses the presence of non-polymeric, additive organohalogen flame retardants in
products at pages 25-28. In addition, documents released by EPA in August 2015, in connection
with its initial work to conduct risk assessments of four “clusters” of flame retardants, provide
extensive information about the uses of certain flame retardants. In particular, EPA’s documents
include these data:

e TBBPA is one of the most widely used brominated flame retardants and is used as both
an additive and reactive flame retardant (EPA, 2008a). Because manufacturers can
incorporate additive flame retardants into the product up until the final stages of
manufacturing, it is usually easier for them to use additive rather than reactive flame
retardants TBBPA has also been used as a chemical intermediate in the synthesis of other
brominated flame retardants (NIEHS, 2002). TBBPA’s main consumer use categories as
a flame retardant are 1) electrical and electronic products and 2) plastic and rubber
products not covered elsewhere. The category “plastic and rubber products not covered
elsewhere” means that products are not covered under any other plastic or rubber product
categories within the CDR. and dust. With respect to TBBPA’s use in plastics and rubber

2



products, it is likely the majority of this use is in electrical and electronic products. For
example, a primary application of TBBPA is its use as an additive flame retardant in
acrylonitrile butadiene styrene (ABS) resins (a type of plastic). These ABS resins are
used in the enclosures or casings around electronics such as TV or computer monitor
casings or components in printers, fax machines, photocopiers, vacuum cleaners, coffee
machines and plugs/sockets. TBBPA is used in ABS and other plastics at 14 to 22% by
weight, often in combination with antimony trioxide (EC, 2006). As of September 6,
2014, TBBPA has been reported for use as a surface coating flame retardant in artists’
accessories. It has also been reported to be present as synthetic polymer flame retardant
in powered “viewing toys,” “toy/games variety packs” and in powered toy vehicles.
Additionally, it is reported to be used as a flame retardant in textiles in baby car/booster
seats; baby carriers; baby play pens/dens and baby swings. The concentrations of TBBPA
in these products were reported as ranging from < 0.05 to > 1% (Washington State
Department of Ecology, 2014b).

A more detailed discussion of the uses of TBBPA can be found at pages 22-26 of TSCA Work
Plan Chemical Problem Formulation and Initial Assessment Tetrabromobisphenol A and Related
Chemicals Cluster Flame Retardants, available at
http://www.epa.gov/sites/production/files/2015-

(09/documents/tbbpa problem formulation august 2015.pdf

TCEP has also been reported to be used as a flame retardant in children’s car seats
(Washington State, 2014) and has been detected in changing table pads, sleep positioners,
portable mattresses, nursing pillows, baby carriers and infant bath mats (Stapleton et al.,
2011).

TCPP is reported to the CDR in a variety of industrial use categories such as “furniture
and related products” for the manufacture of flexible polyurethane foam and under
“textiles, apparel and leather” for fabric finishing processing. TCPP is reported to be used
in a variety of commercial and consumer use categories as well. Potential end-uses within
the reported commercial and consumer products include household upholstered furniture
and foam baby products. TCPP has been detected in household furniture including
footstools, ottomans and chairs (Stapleton et al., 2009). TCPP has also been detected in
polyurethane foam in certain baby products including car seats, changing table pads,
sleep positioners, portable mattresses, nursing pillows and rocking chairs (Stapleton et
al., 2011).

TDCPP has been detected in furniture such as sofas, chairs and futons and in baby
products including rocking chairs, baby strollers, car seats, changing pads, sleep
positioners, portable mattresses, nursing pillows and infant bathmats (Stapleton et al.,
2009; Stapleton et al., 2011). TDCPP has also been reported to the Washington State



Children’s Safe Product Act database (2014) for its use as a flame retardant in “arts/crafts
variety pack” and also as a contaminant in footwear for children.

A more detailed discussion of the uses of TCEP, TCPP and TDCPP can be found at pages 17-21
of TSCA Work Plan Chemical Problem Formulation and Initial Assessment Chlorinated
Phosphate Ester Cluster Flame Retardants, available at
http://www.epa.gov/sites/production/files/2015-

09/documents/cpe fr cluster problem formulation.pdf

TBPH (CASRN 26040-51-7) and TBB (CASRN 183658-27-7) are two components of
Chemtura’s flame retardant Firemaster® 550, an additive flame retardant (Chemtura,
2013b; Stapleton et al., 2008a). Bearr, et al. (Bearr et al., 2010) states that Firemaster®
BZ-54 is made up of the same TBB-TBPH formulation as is in Firemaster®550. The
product’s technical data sheet describes it as a “tetrabromophthalic anhydride derivative,”
with a bromine content of 54% (Chemtura, 2007b). Firemaster® 550 is a liquid flame
retardant for flexible polyurethane applications. Firemaster® 550 is mainly applied to
furniture containing polyurethane foam, such as couches, ottomans and chairs. According
to the 2008 End-Use Market Survey on the Polyurethane Industry in the US, Canada, and
Mexico, 230 million pounds of flexible slabstock was used in furniture in the United
States in 2008, of which 210 million pounds was used in residential furniture and 20
million pounds was used in non-residential furniture (ACC, 2009). However, the
percentage of this market that utilizes Firemaster® products is unknown. Firemaster®
BZ-54 is also used for flexible polyurethane foam applications and can be blended with
alkyphenyl diphenyl phosphate or used alone (Chemtura, 2007b; Weil and Levchik,
2009). TBPH and TBB have also been detected in gymnastics equipment, including foam
pit cubes, landing mats, sting mats, and vault runway carpets (Carignan et al., 2013).
These chemicals may therefore possibly be found in other facilities containing foam pits
or equipment. Carpet cushions are manufactured largely from flexible polyurethane
slabstock foam scraps and recycled foam (EPA, 2005) and have lifespans of five to 15
years (Luedeka, 2012). Given that carpet backing is often manufactured from recycled
foam scrap, carpet backing may have the same amount of TBB/TBPH as furniture foam
if the scrap foam is from a manufacturer that uses Firemaster® 550 (Polyurethane Foam
Association, 2012). ...

A more detailed discussion of the uses of TBB and TBPH, the organohalogen flame retardants
in Firemaster 550, can be found at pages 8-13 of TSCA Work Plan Chemical Technical
Supplement - Use and Exposure of the Brominated Phthalates Cluster (BPC) Chemicals,
available at http://www.epa.gov/sites/production/files/2015-

09/documents/bpc data needs assessment technical supplement use and exposure assessmen

t.pdf



e HBCD is used as a flame retardant in polystyrene foam, textiles, and high impact
polystyrene. A detailed discussion of the uses of HBCD in products can be found at
pages 18-21 of TSCA Work Plan Chemical Problem Formulation and Initial Assessment
Cyclic Aliphatic Bromides Cluster Flame Retardants, available at
http://www.epa.gov/sites/production/files/2015-

09/documents/hbed problem formulation.pdf

2. Do you have data on how non-polymeric additive organohalogen flame retardants
are applied? And if so, please provide.

I do not have any information about this.

3. Do you have data on the toxicity of all of the non-polymeric additive organohalogen
flame retardants included in the petition? And if so, please provide.

The Petition for Rulemaking includes a review of the literature in the public domain addressing
the toxicity of non-polymeric additive organohalogen flame retardants as of March 2015.
(Petition, pages 43-47, and corresponding footnotes 121-148.) In addition, the Statement of
Ruthann Rudel submitted with the Petition includes as an attachment a bibliography and table
which identifies additional studies on health effects of organohalogen flame retardants, including
non-PBDE chemicals.

4. Do you have data on the exposure to different populations of non-polymeric additive
organohalogen flame retardants? And if so, please provide.

This is discussed in the Petition for Rulemaking at pages 36-41.

5. Do you have any studies on the benefits of non-polymeric additive organohalogen
flame retardants? And if so, please provide.

I am unaware of data showing any consumer benefits from the use of non-polymeric additive
organohalogen flame retardants in the four product categories covered by the Petition for
Rulemaking,

6. Of the approximate 16,000 products that CPSC regulates, provide an estimate of
percentage of those products that would be impacted by a ban on non-polymeric
additive organohalogen flame retardants?

I do not have the information necessary to provide this estimate. I do know, however, that
numerous studies document the presence of these chemicals in infant and children’s products,
mattress and mattress pads, residential furniture and electronic casings. (See response to
Question 1 above).
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Executive summary

This report was prepared for and funded by the Fire Prevention Alliance (FPA), a non-profit
501(c)(3) corporation established in 2002 to promote public fire safety education among segments
of the population who are likely to experience a household fire. FPA contributors include trade
associations associated with the manufacture of home furnishings and suppliers of raw materials
and components used for the manufacture of upholstered furniture and mattress sets.

The FPA asked The Brattle Group to assess the reliability of upholstered furniture fire deaths
reported by the National Fire Incidence Report System (NFIRS) data and the interpretation of
these data by the National Fire Protection Association (NFPA). The NFIRS data has served as the
primary basis to determine fire risks and fire related costs (deaths, injuries, and property losses
attributable to upholstered furniture since 1980).

More specifically, the FPA asked us to evaluate two statistics: 1) the number of deaths
attributable to fires where upholstered furniture was identified as the source of first ignition
(smolder + small open flame + other ignition sources) and 2) the number of deaths attributable to
upholstered furniture designated as the principal item responsible for fire spread (numerous
larger smolder and larger open flame ignition sources).

The NFPA finds that there has been a 67 percent decline in deaths where upholstered furniture
was the source of first ignition between 1980 and 2009.! But the NFPA also asserts that deaths
due to upholstered furniture contributing to fire spread should be counted as well. (NFIRS did
not record this information until 1999.) According to the NFPA, including these deaths adds an
additional 130 deaths to the average number of deaths attributable to upholstered furniture over
the period 2006-2010 — 27 percent more than considering first ignition alone.? This would imply
that, while the number of fire deaths is falling, the number of fire deaths due to upholstered
furniture has been underreported in the past and that the current fire risk is higher than
generally thought. Deaths per million, a standard risk measure, is 1.36 based on ignition-related
deaths and 1.77 when fire spread-related deaths are included.

Since this assertion has important implications for fire safety policy, it is an appropriate time to
review the reliability of the NFIRS-based fire statistics. We conducted an analysis to address this
question and have concluded the following:

! NFPA. 2011. Home Structure Fires that Began with Upholstered Furniture. Quincy, MA.

2 John R. Hall Jr. 2014. Estimating Fires When a Product is the Primary Fuel But Not the First Fuel,
With an Application to Upholstered Furniture. NFPA: Quincy, MA.
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. NFIRS-based statistics generated by NFPA and the Consumer Product Safety Commission
(CPSC) are subject to substantial uncertainty, making them of limited usefulness for

policy making purposes.

. The high degree of uncertainty is not widely recognized and is not reported in NFIRS,
NFPA, and CPSC documents.

. The number of deaths arising from fires where upholstered furniture is first ignited has
large confidence intervals. The confidence interval for the 2012 upholstered furniture
fire death estimate of 412 based on first ignition, for example, has a confidence interval
that is wider than the estimate itself: +/- 246. Thus, the actual number of fire deaths could
be as low as 206 (412-246) or as high as 698 (412+246).

. The confidence interval for the 2012 upholstered furniture fire death estimate of 73 based
on source of fire spread also has a wide confidence interval: +/-64. Consequently,
addition of fire spread adds as few as 9 deaths (73-64) or as many as 137 (73+64) to total
deaths attributable to upholstered furniture.

. These confidence intervals understate the extent of the uncertainties associated

with the NFIRS data for several reasons:

a. The NFIRS-based values include allocations of both missing and unknown source
types because fire department reports are often incomplete. These values
represent a large proportion of responses. In 2012, over 30 percent of the source
of first ignition responses is missing and about 2 percent are listed as unknown.
With respect to primary source of spread, about 75 percent are missing and about
10 percent are unknown. _

b. A raking technique designed to overcome these gaps is sensitive to several key
assumptions. Changes in these assumptions results in notably different estimates.
For example, raking using national estimates—the method commonly
employed—results in higher losses and wider confidence intervals than applying
regional and metro-area scaling factors to the same unknown data fields.
Allocating these fires to known sources requires assuming that these fires in
reality resemble those whose sources were recorded. Because such a significant
proportion of the data have unassigned sources, estimates are very sensitive to
their inclusion. Performing this allocation more than doubles the number of
deaths related to upholstered furniture.

c. The accuracy of fire department reporting is unknown. We are unaware of any
forensic analysis to determine the accuracy of the reports. We do not, for
example, know the basis used by departments for determining whether a piece of
furniture was the source of spread; this may be the opinion of a fire fighter
without the benefit of careful analysis. We do not even know whether missing
data reflect that the information is unknown or that the question was simply not
answered.
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l. Infroduction and summary

This report was prepared for and funded by the Fire Prevention Alliance (FPA), a non-profit
501(c)(3) corporation established in 2002 to promote public fire safety education among segments
of the population who are likely to experience a household fire. FPA contributors include trade
associations associated with the manufacture of home furnishings and suppliers of raw materials
and components used for the manufacture of upholstered furniture and mattress sets.

The FPA asked The Brattle Group to assess the reliability of data regarding upholstered furniture
fire deaths reported by the National Fire Incidence Report System (NFIRS) data and this data as
interpreted by the National Fire Protection Association (NFPA). The NFIRS data has served as
the primary basis to determine fire risks and fire related costs (deaths, injuries, and property
losses attributable to upholstered furniture since 1980).

More specifically, the FPA asked us to evaluate two statistics ~ 1) the number of deaths
attributable to fires where upholstered furniture was identified as the source of first ignition
(smolder + small open flame + other ignition sources) and 2) the number of deaths attributable to
the upholstered furniture designated as the principal item responsible for fire spread as an item of
secondary ignition (numerous larger smolder and larger open flame ignition sources).

The fire spread statistic has only recently been proposed as an additional source of upholstered
furniture fire related deaths. Whether this addition actually improves the accuracy of the fire
death statistics is unclear especially in view of other limitations of the NFIRS data. Addressing
this requires a broader and more sophisticated review of NFIRS and its applications. This paper
is an attempt to accomplish this.

Our analysis of the reliability question leads us to the following basic conclusions:

1. NFIRS based statistics generated by NFPA and the Consumer Product Safety Commission
(CPSC) are subject to substantial uncertainty making them of limited usefulness for policy

making purposes

2. The degree of uncertainty is not widely recognized and is not reported in NFIRS, NFPA,
and CPSC documents

3. The confidence intervals we estimate are large, but still understate the extent of the
uncertainties associated with the NFIRS data because of data reporting limitations.

These conclusions are elaborated on in the body of the report.

The report is organized in six sections following this introduction. Section II provides a brief
background, Section III reviews the raking technology currently used to account for data gaps in
NFIRS. Section IV provides an alternative method. Section V presents a discussion of handling
the data gap problem. Section VI discusses how to treat uncertainty in the data and how to
calculate confidence intervals. Section VII presents our results and conclusions.
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ll. Background

NFIRS data have been collected via survey since the 1970s and became a more exhaustive
questionnaire beginning in 1999.3 It has been the primary source of information for researchers
and policy makers regarding the trends and causes of residential fires and fire deaths. The NFPA
and the Consumer Product Safety Commission have both relied on these data to make policy
recommendations. Using the NFIRS data, these institutions and the U.S. Fire Administration,
have noted that residential furniture fires and related deaths have fallen considerably since 1980.
According to the NFPA, upholstered furniture fire related deaths have fallen from 1,360 in 1980
to 450 in 2009.* Accounting for population growth, the risk of death from furniture fire has
fallen from 8.1 per million to 1.9 per million.> These trends are shown in Figure 1.

Figure 1: Estimated furniture fire-related deaths (thousands) and risk per million
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3 U.S. Fire Administration. 2015. Natfonal Fire Incident Reporting System Complete Reference Guide.

4 NFPA. 2011. Home Structure Fires that Began with Upholstered Furniture. Quincy, MA. Note that
the NFPA does not report estimates for 1999-2001.

5 Risk measured by deaths per million is standard practice for government agencies and academic
research. See, for example, U.S. Department of Homeland Security, U.S. Fire Administration, “Fire
Risk in 2011,” Topical Fire Report Series, Vol. 15, Issue 8, January 2015. Population data is from US.
Bureau of Labor Statistics, Civilian Noninstitutional Population [CNP160V], retrieved from FRED,
Federal Reserve Bank of St. Louis.
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Despite these trends, the NFPA, the CPSC and the FPA remain concerned about upholstered
furniture fires and related deaths. A recent study by John Hall of the NFPA suggest that the
number of furniture-related deaths is understated because it refers only to deaths attributed to
fires where furniture is the source of first ignition.® Hall asserts that furniture fires that have
been identified as the primary source of fire spread should also be counted. Based on his
calculations, this would add 130 deaths to the 480 deaths reported on average from 2006 through
2010 from first ignition, a 61 percent increase. This would increase the risk level from 1.57 to
1.87 per million on average for the period.

The FPA is concerned that making this addition is problematic in view of several important
limitations to the NFIRS data. In view of these limitations, the proposed addition is not
necessarily a real step towards improving the accuracy of the NFIRS data. Others, including Hall,
have recognized these limitations as well.”

lil. The National Estimates Approach

We understand that estimates of the number of fires in the U.S. are traditionally calculated
following the National Estimates (NE) approach of Hall and Harwood (1989).2 The values in
Figure 1 reflect this approach. In this section, we discuss this approach and its underlying
assumptions.

A. SUMMARY OF THE NE APPROACH

The steps are:

1. Using the NFIRS data, proportionally allocate fires with unknown or missing sources to
each possible source based upon the reported frequency of the source. The reported

6  John R. Hall, Jr., “Estimating Fires When a Product is the Primary Fuel But Not the First Fuel, with an
Application of Upholstered Furniture,” National Fire Protection Association, February 2014.

7 National Fire Protection Association, “White Paper on Upholstered Furniture Flammability,
September, 2013 and Lori Moore-Merrell, “Fire Data: Quantity and Quality, International Association
of Fire Fighters, Flame Retardants Meeting, March 8, 2015

8 John R. Hall Jr. and Beatrice Harwood. “The Natijonal Estimates Approach to U.S. Fire Statistics.” Fire
Technology. 25(2): 99-113. May 1989.
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frequencies are calculated using a cross tabulation of first ignition sources and primary
sources of spread.’ This process is called raking.

Calculate the total number of fires reported in the NFIRS database.

Using the NFPA annual survey of fire departments, calculate the total number of fires in
the U.S.10

Calculate a scaling factor equal to the number of fires implied by the NFPA survey (step
3) divided by the number reported to NFIRS (step 2).

Apply the scaling factor (step 4) to the number of fires imputed to have upholstered
furniture as the source of first ignition (step 1) and add the number of unconfined fires
for which upholstered furniture was not the source of ignition, but was the primary
source of spread (also from step 1).

These steps are repeated separately for counts of fires and deaths.

The logic behind the NE approach is:

Because the NFPA survey includes a (stratified) random sample of fire departments, it can
produce an accurate estimate of the total number of fires in the country.!!

The NFPA survey asks for fewer details about the fires than are provided to NFIRS.

The NFIRS fire counts by source can be scaled to a national level by applying the scaling
factor calculated using total fire counts from the survey.

NFIRS reports with missing or unknown values for the sources of ignition or spread are
similar to those with these values completed.

ASSUMPTIONS OF THE NE APPROACH

For this logic to hold, the following assumptions must be true:

10

1

The NFPA rakes separately for fires recorded as contained and those that were not contained.
Contained fires are assumed not to have a source of spread. They also rake separately by fire size. We
impute separately for contained and uncontained fires, but not by fire size.

While the NFPA annual survey asks each department how many fires it responded to, the department
is not asked for detailed information about those fires, such as the source of ignition or spread.

Of course, even if the departments surveyed are a random sample, the departments that respond are

not.
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o Departments responding to the NFPA survey are a random sample of U.S. fire
departments and accurately report the number of fires that they responded to. This leads
to an accurate estimate of the total fires in the country.

¢ The composition of fires within NFIRS must reflect the typical or average composition of
fires in the U.S. This implies an accurate assignment of total fires to particular categories.

o Fires with missing values for the sources of ignition or spread must have a similar
composition of these sources as those for which these values are reported.

Put differently, the average department reporting to NFIRS can respond to more or fewer fires
than the average U.S. department; scaling based on the NFPA survey ensures that the total
number of fires is accurate. But the average individual fire report in the NFIRS sample must be
like the average fire in the U.S. to ensure that the composition of fires is accurately estimated.
Furthermore, when these values are missing, these fires must be similar to fires for which these
values are recorded.

C. EVALUATING THE REPRESENTATIVENESS OF FIRES IN THE NFIRS DATABASE

To the second NE assumption, we find that departments in urban areas are overrepresented
relative to those in rural areas and some states are overrepresented while others are
underrepresented. Furthermore, the extent and degree of these differences change over time. If
the proportion of fires of a given type (such as those with upholstered furniture as the first
ignition source) differs between urban and rural areas or across states, then they will be
disproportionally represented in the NE approach, leading to incorrect estimates of fire counts
and trends. Hence, representativeness of the NFPA survey, the departments reporting to NFIRS,
and the types of fires with complete information are all required to reach correct policy
conclusions.

We consider how the changing composition of NFIRS departments over time influences the fire
trends that are estimated using these data. There are 5,668 departments that report at least one
fire to NFIRS every year from 2005 to 2012; call this the “constant sample.” All other
departments are part of the “varying sample.” Figure 2 shows the average number of fires per
department for these two samples. We see that the departments that tend to consistently report
to NFIRS tend to be larger than those that do not.!?

12 This is partly a selection effect; smaller departments may not report every year because they do not
experience a fire every year.
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Figure 2: Average fires per department for a constant sample of NFIRS departments versus all
other departments
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By the end of the period, the average number of fires per department in the constant sample
decreased by about 17%, while it increased by about 20% for the varying sample. Given that the
constant sample effectively controls for unobservable factors, the trend experienced by these
departments should be pretty reliable (at least for this group). On the other hand, because the
departments contained in the varying sample are changing, many other factors could be affecting
the trend. Taken together, these results suggest that (a) larger departments are more likely to
consistently report to NFIRS, possibly inflating total fire estimates (especially when NFIRS
counts are scaled by the number of departments, as we do in the next section of this report) and
(b) the most reliable indication of fire trends in the NFIRS data indicates that fires have
decreased since 2005.

IV.An alternative approach: Scaling by region

In this section, we offer an alternative approach to scaling NFIRS counts to estimates of
nationwide fires. We calculate scaling factors using the NFIRS data supplemented with the USFA
National Fire Department Census for each combination of states and urban versus rural
distinctions.’ '

13 We also use a data set from the National Center for Health Statistics and the U.S. Center for Disease
Control that classifies U.S. counties as either urban or rural.
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A. SCALING BY REGION

In our approach, we stratify fire departments by state and metro status (such as urban New York
departments), find the average number of fires reported to NFIRS within that area, and scale by
the number of departments in the census in that area. Here the assumption is that the average
respondent to NFIRS is the same as the average department by state and metro status pair. We
assert that it is more likely that an urban New York respondent to NFIRS is representative of that
area than the average NFIRS respondent is of a typical U.S. department.

This approach is used to scale not only total fires, but also fires by category (such as those in
which upholstered furniture was the source of first ignition). Hence, if the composition of fires
varies by region, our approach takes those differences into account. Region-weighting also takes
into account differences in propensities to report to NFIRS across the country. For example, some
state fire agencies may encourage local departments to report more than those in other states.
Also, larger urban departments may have more resources for filing reports than small rural
departments and thus may be more likely to do so. Region weighting is able to take these factors
into account, while the NE approach does not.

Figure 3 shows the distribution of the percentage of departments reporting by year across all
regions. The figure reveals that the median proportion of reporting departments begins to exceed
20% in 2006. The results that we present in this report focus on 2005 and later.

Even in this later period, there is tremendous range in this proportion; indeed, in some years,
some regions have few to no departments reporting. Hence, if each fire is weighted equally, as in
the NE approach, then some regions will be overrepresented (those with a high proportion of
departments reporting) and some will be underrepresented (those with a low proportion of
reporting departments). Our method ensures that each region contributes to the national total in
proportion to their actual size, not in proportion to the number of their departments that report
to NFIRS.
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Figure 3: Boxplot of NFIRS department reporting percentages by region-year'*
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B. COMPARISON TO THE NE APPROACH

The NE approach requires that the composition of fires in NFIRS be nationally representative,
while the region scaling approach requires that NFIRS only be representative in each region
separately. This is a weaker assumption: NFIRS can be representative by region, but if those
regions are disproportionally represented in NFIRS, NFIRS will not be nationally representative.
The NE approach requires that the NFPA survey provide accurate estimates of the total number
fires each year, while the region scaling approach requires the USFA census to be
comprehensive.!

In light of this comparison of assumptions, the region-scaling approach is preferred on NFIRS
representativeness grounds. It is preferred entirely if the USFA census contains every U.S.
department. The USFA estimates that 88% of departments are registered with the census.!® The

14 A boxplot shows a distribution of values. Each box indicates the median value by a thick line in the
middle of the box. The box is bounded by the 25th and 75th percentiles of the distribution. The
“whiskers” extend from the box to the most extreme value unless there are outliers, which are denoted
with dots.

5 For the NFPA survey to accurately estimate total U.S. fires, however, the NFPA must also have a
complete census of U.S. fire departments.

16 If the propensity to be included in the census is the same across regions, then analysis of trends will be
accurate, but the total number of fires will be underestimated.
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NE approach is preferred if the NFPA survey well represents the typical U.S. department and
those respondents provide accurate counts of their fires and if the composition of fires is
relatively constant across the country.

Our approach allows us to produce national estimates of fire counts using publicly available data
that may be more reliable for both total fire counts and counts by category of fire than the NE
approach.

V. Handiing missing values

There are two types of fires with unassigned sources in the NFIRS data: values that are not
completed (“missing”) and those where the respondent specifically stated that the source is
“unknown.” In this section, we reveal how often NFIRS records fall into these categories and
discuss the implications for calculating nationwide estimates of fires and deaths.

A. FREQUENCY OF UNOBSERVED SOURCES

Figure 4 and Figure 5 show the proportions of unassigned fires for first ignition and primary
spread sources.'’ In the case of first ignition, there are many more unknown classifications than
missing classifications. Further, the proportion of unknowns is increasing over time, rather than
decreasing, as one might expect if the quality of NFIRS data was improving.

On the other hand, for the source primarily responsible for fire spread, there are many more
missing values than unknown values. Notice that about 70% of these values are missing, even in
the most recent reporting year. Hence, allocating these values to known sources can have a
substantial impact on estimates of nationwide fires and deaths.

17 Following Hall (2014), we focus on uncontained fires when considering the source of spread.
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Figure 4: Proportion of raw NFIRS fires with the source of first ignition categorized as
missing or unknown
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Figure 5: Proportion of raw uncontained NFIRS fires with the source of fire spread categorized as
missing or unknown
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B. THEORETICAL DISCUSSION

Missing values could reflect either that the recorder skipped the question or that he was unsure
of the correct response. In the former case, perhaps it is reasonable to assume that the fires with
missing values are similar to those whose values have been completed. In the latter case, missing
values are more similar to those sources recorded as unknown. Without a forensic analysis of the
scene of the fire, these unknown fires cannot be accurately categorized.
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For both primary ignition and for fire spread, the source is imputed when the reported value is
either missing entirely or listed as unknown. But these are two distinctively different cases. Yet,
the NE approach treats both cases in the same manner.

When the true value is unknown, as opposed to missing, it is unlikely that the true sources of
these fires are similar to those of fires where the respondent was confident of the source. For
example, if a fire was ignited by a transformer, it is likely known to be the source and, contrarily,
a fire with an unknown source was unlikely to have been started by a transformer. Hence, a
simple proportional allocation of these unknown values is likely inaccurate.

Additionally, the source of first ignition may be clearer than the source of spread. For example,
in the case of a bedroom fire, it may not be clear whether bedding or clothing, two distinct
sources in the NFIRS data, were responsible for furthering the spread of the fire.

Inferences for missing or unknown values must be based upon known values, however. The
NFPA assumes that a missing value from any department in the country can be randomly
allocated a source from the nationwide distribution of fire types. Our approach is more refined,
as it assumes that the missing value be similar to those from a department in the same region. A
yet more refined approach would create a statistical model that incorporates many other known
features of the fire to predict the most likely source of the fire.

C. IMPLICATIONS FOR RESULTS

Table 1 and Table 2 show a comparison of three allocations. First, we estimate the number of
upholstered fires by scaling fires reported to be ignited by upholstered furniture. Second, we
allocate missing fires, but not unknown fires, to each source (including to an unknown source).
Lastly, we provide an estimate based upon allocating both the missing and unknown values,
which is comparable to the approach used by the NFPA and used in the remainder of this report
due to this comparability.

Table 1: Comparison of total fires attributable to upholstered furniture under three
allocations (2006-2010 average)

Allocation First ignition Source of spread Total
No allocation 6,560 670 7,230
Allocate missings 6,566 2,262 8,828
Allocate missings and 9,243 3,503 12,746
unknowns
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Table 2: Comparison of total fire deaths attributable to upholstered furniture under three
allocations (2006-2010 average)

Allocation Firstignition  Source of spread Total
No allocation 211 20 231
Allocate missings 211 56 267
Allocate missings and 452 102 554
unknowns

Allocating missing (as opposed to unknown) values has the largest impact on estimates of the
source of fire spread, as we would expect upon comparing Figure 4 and Figure 5. But, we find
that allocating fires whose source is unknown has the biggest impact on estimates of both fires
and deaths. Indeed, allocating these fires more than doubles the estimated number of deaths
attributable to upholstered furniture. Allocating fires missing with missing sources greatly
increases fires with spread attributed to furniture and allocating unknowns greatly increases fires
with a source of ignition attributed to furniture. If these fires of unknown provenance have a
different distribution of sources than fires with recorded sources, then estimates obtained using
proportion allocation could be very inaccurate.

VI.Estimating uncertainty and creating confidence intervals

Extrapolating from NFIRS counts of fires related to upholstered furniture to total U.S. fires
related to this source requires calculating a scaling factor that inflates NFIRS fire counts to
nationwide fire counts and allocating missing (and unknown) sources to a known source.

Theoretically, the scaling factor is a known quantity in our approach: the scaling factor is the
number of departments in the region (known exactly from the USFA census) relative to the
number of departments reporting to NFIRS (a tabulation of observed departments).!® In reality,
there is an unknown degree of underreporting to the USFA census, which introduces

18 This is a simplification. The appropriate denominator to this scaling factor is the number of
departments that would report to NFIRS if they confronted a fire. Otherwise, the scaling factor would
be too high, as the numerator counts departments that may not face a fire in a given year, while the
denominator would not. We apply a correction factor assuming that the distribution of fires within a
region-year follows a Poisson distribution. The number of departments estimated to experience no
fires in a year is generally miniscule and this correction reduces the number of upholstered furniture-
related deaths by less than five in a year. This correction introduces uncertainty, as the number of
departments without any fires is estimated, rather than known, but we do not consider this source of
uncertainty in our estimates.
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uncertainty. We do not account for this uncertainty in our calculations, however, because we do
not have data available to us that would permit us to identify the variation in underreporting
that arises across regions.

We focus on the uncertainty arising from allocating fires to specific categories.!® Begin first with
fires assigned to a known source. These fires follow a multinomial distribution. A multinomial
distribution can be conceptualized by thinking of a loaded die with the probability of each face
arising potentially being different. The multinomial distribution characterizes the chance of
observing each side of the die over the course of many throws. Here, the probability of each fire
type among those fires with recorded sources (i.e., the probability of landing on that face of the
die) denoted px is equal to the observed proportion of that type. The variance in the number of
recorded fires attributable to this source is

Var(Ns) = Np;(1 —ps),

where N is the number of fires with their sources recorded and N: is the number of fires
attributed to source s.

Next, we allocate missing and unknown fire sources to known categories by assuming that the
probability that a missing or unknown fire is due to a specific source is equal to the proportion of
known fires that are attributable to that source. This is equivalent to scaling up the number of
fires known to belong to a particular category by the total number of fires in NFIRS relative to
the number of fires with their sources recorded.?’ This scale factor is squared when calculating
the variance of total fires allocated to source s

v (52)) - - (52

where M is the number of fires with missing or unknown sources.

19 Because we do not consider uncertainty arising from our scaling factors, we do not estimate error
bounds for total U.S. fires, only fires for particular ignition or spread sources.

2  For this calculation, we hold the number of fires with recorded sources and the number of fires with
missing sources fixed; in statistical jargon, we are conditioning on these values. In reality, these values
are random and thus we are understating the randomness present in the data.
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These calculations give the total number of fires in NFIRS that are attributable to source s.
Suppose that there are D departments in the USFA Census and d departments report to NFIRS.2!
Then, the estimated number of fires attributable to source sis

D/N+M
E( N )N‘

and the variance of this estimate is%

wna-n () ()

All these calculations occur separately for each region and are aggregated to reach an annual
total.” The same calculations can be performed using injuries and deaths, rather than fire counts.

Ninety-five percent confidence intervals are reported for the counts in this report. These ranges
are calculated by adding and subtracting roughly two times the square root of the variance (a
quantity known as the standard error) to the estimated number of fires to calculate the upper and
lower bounds of the interval. These confidence intervals are created such that, were we to create
20 of these intervals, we would expect the true value to fall within 19 (i.e., 95%) of them.

It must be emphasized that these intervals are based on the same assumptions that we have
discussed in prior sections, notably:

o Departments reporting to NFIRS are similar to others in their regions in terms of number
of fires, deaths, and injuries and the sources of those fires;

o Fires with missing sources have the same distribution of source types as those with
recorded sources within their region;

21

Here, d is itself scaled to account for the (small) proportion of departments that do not experience a
fire as estimated using a Poisson distribution, but it is assumed to be non-random. See footnote 18 for
further discussion.

This discussion outlines the approach for calculating the expected counts and their variance for fires
with upholstered furniture as the first source of ignition. For fires where upholstered furniture was
the primary source of spread, this calculation is more complicated. Notably, all fires whose ignition
sources are recorded to be or are imputed to be upholstered furniture are removed. Careful accounting
of the number of known and missing fires is required.

A further complication is that, in 2005 (and in many earlier years), some regions did not have any
departments report to NFIRS. In this case, we scale annual totals by the ratio of fires in 2006-2012
estimated to have occurred in these regions relative to the number of fires in regions that did report to
NFIRS. As with other scaling factors, this factor is squared in variance calculations.
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e Fires with unknown sources have the same distribution of source types as those with
recorded sources within their region.

Our estimates of uncertainty do not take these factors into account; indeed, they cannot take the
uncertainty of these assumptions into account without either data from an additional source or
by imposing different assumptions on the NFIRS data. We are unable to ascertain whether our
results are over- or underestimates of true counts of fires, injuries, and deaths. Undoubtedly, our
estimates of the uncertainty of these estimates, however, are too low as they do not account for
the uncertainty in the reliability of the assumptions. Interpretation of our results must be done
with these caveats clearly in mind.

VIl. Results

In this section, we present detailed results from our scaling and allocation approaches.

A. TOTAL FIRES AND DEATHS

Figure 6 shows the Brattle and NFPA estimates of total U.S. fires in thousands from 2005 to 2012.
There is a general downward trend in both estimates, though the timespan is too short for this
effect to be evident. Though both approaches yield similar estimates of total fires, the estimates
of total deaths (shown in Figure 7) are lower using our method as compared to the NFPA values.

Figure 6: Brattle and NFPA estimates of total U.S. fires
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Figure 7: Brattle and NFPA estimates of total U.S. fire deaths
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B. FIRES ATTRIBUTABLE TO UPHOLSTERED FURNITURE

Estimates of fire deaths attributable to upholstered furniture as the source of first ignition are
shown in Figure 8 along with confidence intervals (depicted as red bars). Notice that the year-to-
year changes are overwhelmed by the uncertainty present in these estimates. This result is even
more pronounced in Figure 9, which shows the deaths attributable to upholstered furniture as
the primary source of spread (though not ignition). Indeed, in this case, the confidence intervals

extend to the single digits in 2012.

Figure 8: Estimates of deaths attributable to upholstered furniture as the source of first ignition
with 95% confidence intervals
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Figure 9: Estimates of deaths attributable to upholstered furniture as the source primarily
responsible for fire spread (though not first ignition) with 95% confidence intervals
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C. CONCLUSIONS

These results show that widely-used fire statistics generated by NFIRS and the NFPA are subject
to substantial uncertainty. Because of this uncertainty, these estimates must be used cautiously,
especially for policy making purposes. Impacts of policy changes will be difficult to detect among
these uncertainty bands. Furthermore, secular changes in upholstered furniture-related deaths
will also be obscured by this uncertainty. Lastly, as discussed in the introduction, summing
deaths attributed to upholstered furniture as either a first ignition source or a source of spread
may not provide a statistic that is useful for designing a comprehensive fire prevention strategy.

As shown in Table 3, differences in raking techniques influence the estimates and the confidence
intervals, especially for deaths related to source of fire spread, are very large.

Table 3: Comparison of estimates of annual fire deaths attributable to upholstered furniture with
confidence intervals (2006-2010 average)

First ignition Source of spread
Estimate C.l Estimate C.l.
Hall (2014) 480 not provided 130 not provided
Brattle 452 345-558 102 77-128
Difference (%) 6.2% 27.5%
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U.S. Consumer Product Safety Commission
Questions for the Record
Public Hearing on the Petition Regarding
Additive Organohalogen Flame Retardants

Arlene Blum, Green Science Policy Institute

Chairman Elliot F. Kaye
1. How was the scope of the petition, both product areas and chemicals, decided?

2. Are there data for identifying what flame retardants within the scope of the
petition are in which of the four product areas covered in the petition? If there are
other FR chemicals used in these products, what are they (chemical name or
class)?

3. Do all of these chemicals have the same health effects? Is the dose-response for
each chemical similar or different?

4. What are other sources of these flame retardants that are not included within the
scope of the petition?

5. Some speakers claimed that they expected that no chemicals would be used as a
substitute for these flame retardants in at least some of the products. Do you
agree and why?

Commissioner Robert S. Adler

1. Organohalogen Hazards: Dr. Blum, we heard testimony during the hearing that
different organohalogens produce different effects depending on their unique
chemical characteristics.

a. Given the different effects associated with different organohalogens, are
you aware of any of these chemicals that do not present significant health
risks?

b. Given the broad array of organohalogens, is there sufficient commonality
among them for the Commission to address them as a chemical class (as
requested by the petitioners) or should the agency examine them chemical
by chemical as suggested by the American Chemistry Council?

c. If the answer to (b) is that there is sufficient commonality, can you explain
what the common elements are that would justify an across-the-board
treatment by the CPSC?

2. Assessment Tools: Dr. Blum, please state your views on how various chemical
hazard assessment tools, including but not limited to standard read-across
techniques and structure-activity relationship models, could be used to support




regulatory decisions for the entire class of additive, non-polymer, organohalogen
flame retardants subject to the Petition.

Chemical Substitutes: Dr. Blum, do you believe that organohalogens are
necessary to provide fire protection in the product categories covered in the
petition? If so, what chemicals are in the market today that might substitute for
organohalogens if they were removed from the market?

Commissioner Ann Marie Buerkle

1.

If the characteristic of bioaccumulation is present in an organohalogen flame
retardant, does that automatically mean there are adverse consequences to
exposure?

Please explain how the adoption of CA-TB117-13 by the Commission would
impact or influence the requests within the organohalogen petition.

Commissioner Joseph Mohorovic

1.

Do you have data on what non-polymeric additive organohalogen flame retardants
are in what products? And if so, please provide.

Do you have data on how non-polymeric additive organohalogen flame retardants
are applied? And if so, please provide.

Do you have data on the toxicity of all of the non-polymeric additive
organohalogen flame retardants included in the petition? And if so, please
provide.

Do you have data on the exposure to different populations of non-polymeric
additive organohalogen flame retardants? And if so, please provide.

Do you have any studies on the benefits of non-polymeric additive organohalogen
flame retardants? And if so, please provide.

Of the approximate 16,000 products that CPSC regulates, provide an estimate of
percentage of those products that would be impacted by a ban on non-polymeric
additive organohalogen flame retardants?



U.S. Consumer Product Safety Commission
Questions for the Record
Public Hearing on the Petition Regarding
Additive Organohalogen Flame Retardants

Simona Balan, Green Science Policy Institute

Chairman Elliot F. Kaye

1.

Are there additional unpublished toxicity and/or exposure data to defend/discount
petition claims? Are the toxicokinetics of these chemicals similar? For example,
do these chemicals exhibit the same type of absorption characteristics (same
uptake, same tissues impacted, etc.)? Do all of these chemicals have the same
persistence in the environment? Are these data directly comparable (i.e., the same
endpoint(s), methods, etc.)? Could these data be provided to staft?

Do all of these chemicals have the same health effects? Is the dose-response for
each chemical similar or different?

Commissioner Robert S. Adler

I.

Organohalogen Hazards: Dr. Balan, we heard testimony during the hearing that
different organohalogens produce different effects depending on their unique
chemical characteristics.

a. Given the different effects associated with different organohalogens, are
you aware of any of these chemicals that do not present significant health
risks?

b. Given the broad array of organohalogens, is there sufficient commonality
among them for the Commission to address them as a chemical class (as
requested by the petitioners) or should the agency examine them chemical
by chemical as suggested by the American Chemistry Council?

c. If the answer to (b) is that there is sufficient commonality, can you explain
what the common elements are that would justify an across-the-board
treatment by the CPSC?

2. Assessment Tools: Dr. Balan, please state your views on how various chemical

hazard assessment tools, including but not limited to standard read-across
techniques and structure-activity relationship models, could be used to support
regulatory decisions for the entire class of additive, non-polymer, organohalogen
flame retardants subject to the Petition.

Chemical Substitutes: Dr. Balan, do you believe that organohalogens are
necessary to provide fire protection in the product categories covered in the
petition? If so, what chemicals are in the market today that might substitute for
organohalogens if they were removed from the market?




Commissioner Joseph Mohorovic

1.

Do you have data on what non-polymeric additive organohalogen flame retardants
are in what products? And if so, please provide.

Do you have data on how non-polymeric additive organohalogen flame retardants
are applied? And if so, please provide.

. Do you have data on the toxicity of all of the non-polymeric additive

organohalogen flame retardants included in the petition? And if so, please
provide.

Do you have data on the exposure to different populations of non-polymeric
additive organohalogen flame retardants? And if so, please provide.

Do you have any studies on the benefits of non-polymeric additive organohalogen
flame retardants? And if so, please provide.

Of the approximate 16,000 products that CPSC regulates, provide an estimate of
percentage of those products that would be impacted by a ban on non-polymeric
additive organohalogen flame retardants?
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Arlene Blum PhD and Simona Balan PhD, Green Science Policy Institute

We are submitting these answers below jointly, representing the views of the Green Science Policy
Institute.

Re: U.S. Consumer Product Safety Commission
Questions for the Record
Public Hearing on the Petition Regarding
Additive Organohalogen Flame Retardants

Chairman Elliot F. Kaye

1. How was the scope of the petition, both product areas and chemicals, decided?
In consultation with the Petitioners and other experts, we chose these 4 product categories because:
(1) non-polymeric organohalogen flame retardants are used in these products in additive
form with documented human exposures, including to infants, children, and other
vulnerable populations, and
(2) there is no evidence that additive organohalogen flame retardants at the levels used in
these products add any meaningful fire safety benefit.

2. Are there data for identifying what flame retardants within the scope of the petition are in
which of the four product areas covered in the petition? If there are other FR chemicals used
in these products, what are they (chemical name or class)?

We have presented in the Petition numerous studies indicating that non-polymeric additive
organohalogen flame retardants are found in the four product categories listed in the petition (infant
and children’s products, residential furniture, mattresses and mattress pads and electronic enclosures).
However, identifying what flame retardants are present in a specific product is costly, and the chemicals
used can vary greatly with time and manufacturer, so few studies have obtained this information. It
would be best requested of the flame retardants manufacturers and of the manufacturers of products in
the four categories included in the Petition.

Below is what we know in terms of which flame retardants have been found in which product
categories:

1. infant and Children’s Products
pentaBDE (before the phase out, and potentially still in imported products), tris(1,3-dichloroisopropyl)
phosphate (TDCPP), FireMaster 550® components 2-ethylhexyl, 2,3,4,5-tetrabromobenzoate (TBB) and
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bis (2-ethylhexyl) 2,3,4,5-tetrabromophthalate (TBPH), tris (20chloro-2-propyl) phosphate (TCPP), tris (2-
chloroethyl) phosphate (TCEP)," and V6’

2. Residential Furniture
pendaBDE (before the phaseout, and potentially still in imported products), TDCPP, FireMaster 550®°

=k Mattresses and Mattress Pads

pentaBDE (before the phaseout)

Currently, mattresses are mostly flame retarded using barrier technologies such as cotton treated with
boric acid, wool, synthetic fibers such as VISIL, Basofil, Polybenzimidazole, KEVLAR, NOMEX, and
fiberglass.* However, mattresses can still contain additive non-polymeric flame retardants.
Approximately half of the mattress manufacturers who responded to a recent market survey “do not
actively source fully flame retardant-free foam,” even though they use a barrier technology to comply
with flammability standards.®

4. Electronics Enclosures

decaBDE (before the phaseout, and potentially still in imported products), TBBPA, allyl-2,4,6-
tribromophenyl ether (ATE}), 1,2,3,4,5-pentabromobenzene(PBBz), 2,3,5,6-pentabromoethyl benzene
(PBEB), hexabromobenzene (HBB), 2-ethylhexyl-2,3,4,5-tetrabromobenzoate (EH-TBB or TBB), bis(2-
ethyl-1-hexyl) tetrabromophthalate (BEHTBP or TBPH), octabromotrimethylphenylindane (OBIND),
decabromodiphenylethane (DBDPE), pentabromotoluene (PBT), and tris(1,3-dichloro-2-propyl)
phosphate (TDCPP) in the casings of several electronics products.’

In terms of other flame retardants found in these product categories, studies have found a few
organophosphate flame retardants used, including mostly tripheny! phosphate (TPP) (which is also one
of four FireMaster 550® components)’

3. Do all of these chemicals have the same health effects? Is the dose-response for each chemical
similar or different?
No, these chemicals do not all have the same health effects. But, they all do have adverse heaith effects
as far as we know. Dr. Eastmond’s study found that 70% are potential carcinogens. Dr. Birnbaum
pointed out in her December 9, 2015 testimony that developmental toxicity is an even more concerning

! Stapleton, H.M.; Klosterhaus, S.; Keller, A.; Ferguson, P.L.; van Bergen, S.; Cooper, E.; Webster, T.F.; & Blum,
A. (2011). Identification of flame retardants in polyurethane foam collected from baby products. Environmental
Science & Technology, 45(12), 5323-31. doi: 10.1021/es2007462.

§ https://fortress.wa.gov/ecy/publications/documents/1404021.pdf

3 Stapleton, H.M.; Sharma, S.; Getzinger, G.; Ferguson, P.L.; Gabriel, M.; Webster, T.F.; & Blum, A (2012). Novel
and high volume use flame retardants in US couches reflective of the 2005 PentaBDE phase out. Environmental
Science & Technology, 46(24), 13,432-39. doi: 10.1021/es303471d.

* http://www epa.gov/sites/production/files/2013-12/documents/ffr foam alternatives voll.pdf (accessed January
26, 2016)

> http://www conservationminnesota.org/redesign/wp-content/uploads/SafeMattressReport-final.pdf (accessed

Jan. 26, 2016)
6 Abbasi G, Saini A, Goosey E, Diamond ML. (2015). Product screening for sources of halogenated flame retardants
_i,n Canadian house and office dust. Sci Tot Environ. 545-546: 299-307.

Ibid.

Green Science Policy Institute  info@greensciencepolicy.org * 510-898-1739 2



adverse health effect associated with exposure to these chemicals. Many of the studied non-polymeric
additive flame retardants were also found to disrupt the endocrine system, including the thyroid
hormone, or to impact reproduction.

According to the available data, non-polymeric organohalogen flame retardants may cause different
kinds of “substantial injury or illness,” such as cancer, developmental or reproductive toxicity, endocrine
disruption, etc. The FHSA is only concerned with whether the chemicals can cause “substantial injury or
illness” and in that sense, yes, all these additive non-polymeric organohalogen flame retardants qualify.
We don’t know of any such chemical studied that was not found to cause “substantial injury or illness.”

The dose-response for each chemical could be different, but there aren’t many available data to draw
conclusions about this. However, dose-response information is not necessary in order to make a finding
that chemicals “may cause” substantial illness or injury. The EPA regularly makes findings under the New
Chemicals Program that chemicals “may present” an unreasonable risk with no specific information on
the chemical in question except its structure {using Structure-Activity Relationship or SAR models) and
how the chemical will be used, which speaks to potential exposures.

4. What are other sources of these flame retardants that are not included within the scope of the
petition?

* Carpet padding — flame retardants are found in carpets mostly because carpet padding contains
recycled foam with flame retardants.

s Children’s car seats — this is a “children’s product”, but does not fall under the CPSC’s
jurisdiction.

* Motor vehicles and motor vehicle components — not under CPSC’s jurisdiction.

* Non-cabinetry plastics of electronics and electrical equipment, e.g. printed circuit boards ~ here
the flame retardants are used in reactive form.

*  Wires and cables — flame retardants are added mostly for industrial and commercial
applications, not for household use, and the chemicals typically used are polymers.

¢ Plastic (foam) building insulation.

5. Some speakers claimed that they expected that no chemicals would be used as a substitute for
these flame retardants in at least some of the products. Do you agree and why?
Yes. For all four product categories, organohalogen flame retardant chemicals are unnecessary, or
ineffective as commonly used, or both.

Furthermore, existing flammability standards for furniture and children’s products (the updated TB117-
2013} and mattresses and mattress pads (16 CFR 1632 and 16 CFR 1633) can be met without the use of
additive organohalogen flame retardants or any other chemical substitutes.

In the case of electronics enclosures, additive non-polymeric organohalogen flame retardants are
typically added in the U.S. due to UL standards, primarily UL 60065 and UL 62368-1. Please note that
chemical flame retardants in electronics enclosures are not needed to meet the equivalent international
(IEC 60065 and IEC 62368-1) and European standards (EN 60065 and EN 62368-1). The UL has modified
the international standard by adding a reference to its flammability test UL 94 for TV enclosures, which
is typically met using flame retardants. In 2019, the UL will update the standard, and could adopt the
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international (IEC) version foliowed throughout the world outside the U.S., for which flame retardants
are not needed in electronics enclosures. The CPSC adopting this Petition and finding that the use of any
chemical flame retardant in additive non-polymeric form in these product categories is likely to cause
more harm than benefit could contribute to the U.S. following the global standard, reducing harm for
consumers. This would especially benefit children who have the highest levels of exposure to flame
retardants that migrate into dust from TV enclosures.

6. Are there additional unpublished toxicity and/or exposure data to defend/discount petition
claims? Are the toxicokinetics of these chemicals similar? For example, do these chemicals
exhibit the same type of absorption characteristics {[same uptake, same tissues impacted,
etc.)? Do all of these chemicals have the same persistence in the environment? Are these
data directly comparable (l.e., the same endpoint(s), methods, etc.)? Could these data be
provided to staff?

We are not aware of additional unpublished toxicity data. Unpublished data from universities and other
public institutions will eventually be published. New data on the adverse health effects, exposure
routes, and physical-chemical properties of additive non-polymeric organohalogen flame retardants
continue to be published. Several new studies have been published since the Petition was submitted,
and we have provided references to those in our public comments and in our other answers herewith.
There are also probably additional data from industry that might remain unpublished. The source of
such data would be the manufacturers of flame retardants.

As to the other part of this question: while organohalogen flame retardants don’t all have the same
toxicity endpoints, absorption characteristics, or main impacted tissues, there are enough
commonalities to warrant grouping them in one class, as explained in the petition (also summarized in
our answer to Commisioner Adler’s question below).

Commissioner Robert S. Adler

1. Organohalogen Hazards: Dr. Blum and Dr. Balan, we heard testimony during the hearing that
different organohalogens produce different effects depending on their unique chemical
characteristics.

a. Given the different effects associated with different organohalogens, are you aware of
any of these chemicals that do not present significant health risks?

b. Given the broad array of organohalogens, is there sufficient commonality among them
for the Commission to address them as a chemical class (as requested by the
petitioners} or should the agency examine them chemical by chemical as suggested by
the American Chemistry Council?

c. If the answer to (b} is that there is sufficient commonality, can you explain what the
common elements are that would justify an across-the-board treatment by the CPSC?

a. We are not aware of any non-polymeric organohalogen flame retardant shown not to
present significant health risks.
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Yes, there is sufficient commonality to justify addressing these chemicals as a class, and
we do not recommend addressing them chemical by chemical, since this will only lead to
more “regrettable substitutions.”

Commonalities include:

Non-polymeric organohalogen flame retardants are semi-volatile, which leads to
potential for exposure. This is explained in detail in the Statement of Dr. Miriam
Diamond submitted with the Petition for Rulemaking.

As Dr. Diamond explained in her statement and her testimony, chemicals used as
flame retardants are specifically designed to be persistent, in order not to break down

within the products to which they are added. This environmental persistence indoors

and outdoors, and potential for long range transport also increase the potential for
exposure. Please see Dr. Diamond’s statement for more details. Also, her study,
published this month, looked at 94 “novel” flame retardants, most of them
halogenated, and found that ~60% have persistence and long range transport similar
to the PBDEs they are replacing.®

Non-polymeric, non-phosphate organohalogen flame retardants have the potential for
bioaccumulation, tending to accumulate in fat (please see Dr. Diamond’s statement).
All organohalogens are unnatural to mammalian biochemistry, so they are not
recognized by efflux (ABC) transporters. They passively diffuse across cell
membranes into cells, and stay here for long time periods, and some inhibit the cell’s
ability to remove other toxicants. This is explained in more detail in Dr. Epel’s
statement, submitted with the Petition.

As Dr. Webster and Dr. Lucas pointed out in their statements in support of the
Petition, organohalogen flame retardants can contain toxic impurities and form toxic
combustion byproducts, such as the highly carcinogenic dioxins and furans.

In addition, all organohalogen flame retardants have the potential for serious adverse
human health effects, such as cancer, diabetes, thyroid disruption, obesity,
neurotoxicity, reproductive and developmental impairments.

Assessment Tools: Dr. Blum and Dr. Balan, please state your views on how various chemical

hazard assessment tools, including but not limited to standard read-across techniques and
structure-activity refationship models, could be used to support regulatory decisions for the
entire class of additive, non-polymer, organohalogen flame retardants subject to the Petition.

The CPSC’s regulatory decisions regarding the chemicals in the Petition must be made within the
framework of the FHSA. Under the FHSA, the CPSC “may by regulation declare to be a hazardous
substance ... any substance or mixture of substances,” which is “toxic,” if such substance “may cause
substantial personal injury or substantial illness during or as a proximate result of any customary or
reasonably foreseeable handling or use.” The FHSA defines “toxic” to mean any substance that has “the
capacity to produce personal injury or illness to man through ingestion, inhalation, or absorption through
any body surface.” CPSC’s regulation explains that “[sJubstantial personal injury or illness means any

. Zhang Z, Suhring R, Serodio i), Bonnell M, Sundin N, Diamond ML. Novel flame retardants: Estimating the
physical-chemical properties and environmental fate of 94 halogenated and organophosphate PBDE replacements.
Chemosphere 2016;144:2401-8.
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injury or illness of a significant nature. It need not be severe or serious. What is excluded by the word
‘substantial’ is a wholly insignificant or negligible injury or illness.”

When there is a lack of sufficient data in the public domain to determine whether particular non-
polymeric organohalogen flame retardants are “hazardous substances” under the FHSA, there are many
available chemical hazard screening tools, including QCAT® from the Washington State Department of
Ecology, Design for the Environment (DfE) from the U.S. EPA, and GreenScreen™ from the Clean
Production Action. All these require data to assess various hazard categories. Where empirical data is
unavailable, scientists use model predictions based on the chemical’s structure. These models are called
Structure-Activity Relationships (SAR) or Quantitative Structure-Activity Relationships (QSARs).
According to the U.S. EPA, “QSARs are mathematical models used to predict measures of toxicity from
the physical characteristics of the structure of chemicals (known as molecular descriptors).”®

The U.S. EPA has developed numerous such models and tools, including several hazard models that can
help predict whether the chemicals are “toxic” within the meaning of the FHSA, and several exposure
and fate models, which can help predict whether the toxic chemicals “may cause substantial personal
injury or substantial illness during or as a proximate result of any customary or reasonably foreseeable
handling or use” within the meaning of the FHSA.

EPA’s hazard models relevant to the Petition:
* Toxicity Estimation Software Tool (T.E.S.T.) — estimates ecotoxicity, bioconcentration factors,
~ developmental toxicity, mutagenicity, physical properties10

*  Ecological Structure Activity Relationships (ECOSAR) — estimates aquatic toxicity**

* Oncologic — evaluates “cancer potential of untested chemicals based on their structural
similarity to chemicals for which studies have been conducted”?

»  Non-Cancer Health Assessment™®

* Analog Identification Methodology (AIM) — supports read across approaches and data gap
filling™*

* Chemical Assessment Clustering Engine (ChemACE) — highlights analogous chemicals for
potential read across®®

EPA’s exposure and fate models relevant to the Petition: )
* Estimation Programs Interface (EPl) Suite — a collection of other programs estimating
physical/chemical properties and environmental fate'®

9 hitp://www.epa.gov/chemical-research/toxicity-estimation-software-tool-test (accessed Jan. 27, 2016)

1% http://www.epa.gov/chemical-research/toxicity-estimation-software-tool-test (accessed Jan. 27, 2016)

1 hitp://www.epa.gov/tsca-screening-tools/ecological-structure-activity-relationships-ecosar-predictive-model
(accessed Jan. 27, 2016)

12 http://www.epa.gov/tsca-screening-tools/oncologictm-computer-system-evaluate-carcinogenic-potential-

' hitp://www.epa.gov/tsca-screening-tools/non-cancer-screening-approaches-health-effects (accessed Jan. 27, 2016)
' http://www.epa.gov/tsca-screening-tools/analog-identification-methodology-aim-tool (accessed Jan. 27, 2016)

15 http.//www.epa.gov/tsca-screening-tools/chemical-assessment-clustering-engine-chemace (accessed Jan. 27,
2016)

16 http://www.epa.gov/tsca-screening-tools/epi-suitetm-estimation-program-interface (accessed Jan. 27, 2016)
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» Consumer Exposure Model (CEM)*” - estimates indoor air concentrations, indoor dust
concentrations, dermal exposure, and mouthing exposure for a wide variety of consumer
prdducts and materials; estimates inhalation, ingestion, and dermal exposures

¢ Multi-chamber Concentration and Exposure Model (MCCEM) — estimates indoor air
concentrations of chemicals released from products or materials in houses, apartments,
townhouses, or other residences over time™®

* Exposure and Fate Assessment Screening Tool (E-FAST) — estimates consumer, general public
and environmental exposures to chemicals released to air, surface water, landfills, and
consumer products'®

Dr. Eastmond described in his statement accompanying the Petition the results of a hazard screen for 85
non-polymeric organohalogen flame retardants using the Quick Chemical Assessment Tool (QCAT®} and
several of the EPA’s hazard models and exposure and fate models. Under the QCAT®, Dr. Eastmond’s
team assessed the chemicals’ acute mammalian toxicity, carcinogenicity, reproductive toxicity,
developmental toxicity, mutagenicity/genetic toxicity, endocrine disruption — all of which provide an
indication of “the capacity to produce personal injury or illness to man through ingestion, inhalation, or
absorption through any body surface.” They also assessed persistence and bioaccumulation, which,
combined with the fact that these chemicals are semivolatile (SVOCs) and used in additive form, indicate
a high likelihood of consumer exposure during “customary or reasonably foreseeable handling or use” of
the product containing the chemicals. Based on the performance under these hazard end-points, Dr.
Eastmond’s team found that 94% of the studied non-polymeric organohalogen flame retardants were
toxic (receiving an “F” grade), and the others were of high concern (receiving a “D” grade).

Please note however that the chemical hazard assessment tools currently available tend to err on the
side of false negatives, that is, they correctly identify potential adverse human health effects, but may
not identify all of them. In other words, if a chemical receives a “D” in a QCAT® hazard screen or a
simitar assessment, it might actually deserve an “F.”

Also, currently available models are unable to determine the potential human health effects of chemical
mixtures at relevant human exposure levels. Several international universities, research centers and
analytical labs joined forces in 2012 to form the Consortium for Environmental Omics & Toxicology
(CEQT), which attempts to tackle within the next decade the grand challenge of measuring the effects of
thousands of chemicals and their mixtures at environmentally relevant concentrations and understand
effects on humans and non-human species.’’ We encourage the CPSC to follow these efforts, and we
will also report any relevant findings while the CPSC reviews the Petition. '

3. Chemical Substitutes: Dr. Blum and Dr. Balan, do you believe that organohalogens are
necessary to provide fire protection in the product categories covered in the petition? If so,

17 http://www .epa.gov/tsca-screening-tools/approaches-estimate-consumer-exposure-under-tsca (accessed Jan. 27,
2016)

*® ibid.

19 http://www.epa.gov/tsca-screening-tools/e-fast-exposure-and-fate-assessment-screening-tool-version-2014
(accessed Jan. 27, 2016)

W https://engen.bham.ac.uk:8443/display/CEOQT/Consortium+for+Environmental+Omics+and+Toxicology
(accessed Jan. 27, 2016)
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what chemicals are in the market today that might substitute for organohalogens if they were

removed from the market?
We do not believe that organohalogens, or any other chemical flame retardants, are necessary to
provide fire protection in the product categories covered by the petition. As discussed above in our
response to Chairman Kaye’s question #5, current U.S. flammability requirements for furniture,
mattresses/mattress pads, and children’s products can be met without additive flame retardants. Many
U.S. TV manufacturers comply with voluntary UL standards by adding flame retardants to the plastic
‘enclosures. However the equivalent international flammability standards for electronics can be met
without flame retardants. In fact, the International Electrotechnical Commission, which has 83 member
countries, has rejected “candle standard” requirements that would be met by adding flame retardants
to electronics enclosures numerous times, citing a lack of significant fire safety benefit and potential for
human health harm.

The lack of fire safety benefit from the use of flame retardants in these consumer product categories has
been documented in detail in several papers.?***?*%*% Nevertheless, depending on the scope of the
action the Commission takes in response to the petition, use of certain flame retardants in these
products could still be permitted. For example, manufacturers could use in the four product categories:
* Polymeric flame retardants, halogenated or others
* Reactive flame retardants, halogenated or others, polymeric or non-polymeric
* Non-halogenated flame retardants — though we caution the commission against
replacement with additive non-polymeric phosphate flame retardants, as those also raise
human health concerns based on available data.
As Mr. Timothy Reilly from Clariant Corporation said during his December 9, 2015 testimony, reactive
halogen-free flame retardants are already available for furniture, and other halogen-free alternatives
are available for textiles, plastics such as electronics enclosures, and mattresses.

Commissioner Ann Marie Buerkle

1. If the characteristic of bioaccumulation is present in an organohalogen flame retardant, does
that automatically mean there are adverse consequences to exposure?

Although bioaccumulation by itself does not inherently imply adverse health consequences, the

bioaccumulation of a potentially harmfui chemical, such as an organohalogen flame retardant, does

lead to increased risks of adverse consequences to exposure.

?! Shaw SD, Blum A, Weber R, Kannan K, Rich D, Lucas D, Koshland CP, Dobraca D, (2010). Hanson S,
Bimbaum LS. Halogenated flame retardants: do the fire safety benefits justify the risks? Rev Environ Health
25(4):261-305. _
%2 Babrauskas V, Blum A, Daley R, Birnbaum L. (2011) Flame retardants in furniture foam: benefits and risks. Fire
Safety Science 10. i
- DiGangi J, Blum A, Bergman A, de Wit CA, Lucas D, Mortimer D, Schecter A, Scheringer M, Shaw SD, Webster
TF. (2010). San Antonio statement on brominated and chlorinated flame retardants. Environ Health Perspect

- 118(12): AS516-A518.
** http://greensciencepolicy.org/wp-content/uploads/2015/01/Case-against-candle-resistant-electronics-2015.pdf
% http://greensciencepolicy.org/wp-content/uploads/2013/10/Case-against-Candle-Resistant-TVs-2015.pdf
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2. Please explain how the adoption of CA-TB117-13 by the Commission would impact or
influence the requests within the organohalogen petition.

Adopting CA TB 117-2013 as a mandatory national standard would not impact on this Petition. First, TB
117-2013 covers residential upholstered furniture and some juvenile products, but not the other
products in the categories included in the Petition. Second, while TB 117-2013 can be met without
additive non-polymeric organohalogen flame retardants and would likely reduce the use of these
chemicals in residential upholstered furniture significantly, it is not a ban. Thus, absent the regulation
sought in the Petitioh, furniture and other manufacturers could continue to use foam or fabric with
additive non-polymeric organohalogen flame retardants.

Commissioner Joseph Mohorovic

1. Do you have data on what non-polymeric additive organohalogen flame retardants are in
what products? And if so, please provide.
The best source for this information are the flame retardants manufacturers and the foam, fabric, and
plastic industries that add the chemicals during their manufacturing processes.

The Petition includes some of the available data. A more recent study also found allyl-2,4,6-
tribromophenyl ether (ATE), 1,2,3,4,5-pentabromobenzene(PBBz), 2,3,5,6-pentabromoethyl benzene
(PBEB), hexabromobenzene (HBB), 2-ethylhexyl-2,3,4,5-tetrabromobenzoate (EH-TBB or TBB), bis(2-
ethyl-1-hexyl) tetrabromophthalate (BEHTBP or TBPH), octabromotrimethylphenylindane (OBIND),
decabromodiphenylethane (DBDPE}, pentabromotoiuene (PBT), and tris(1,3-dichioro-2-propyl)
phosphate (TDCPP) in the casings of several electronics products.?®

Some information can also be found for instance in documents released by EPA in August 2015, in
connection with its initial work to conduct risk assessments of four “clusters” of flame retardants, as
summarized below: '

A detailed discussion of the uses of TBBPA can be found at pages 22-26 of TSCA Work Plan Chemical
Problem Formulation and Initial Assessment of Tetrabromobisphenol A and Related Chemicals Cluster
Flame Retardants, available at http://www.epa.gov/sites/production/files/2015-
09/documents/tbbpa_problem formulation_august_2015.pdf. in summary:

* TBBPA is one of the most widely used brominated flame retardants, in both additive and
reactive forms.?’ It is used mainly in electrical and electronic products and in other types
of plastic and rubber. For example, a primary application of TBBPA is as an additive
flame retardant in acrylonitrile butadiene styrene (ABS) resins (a type of plastic), used in
the enclosures or casings around electronics such as TV or computer monitor casings or
components in printers, fax machines, photocopiers, vacuum cleaners, coffee machines

26 Abbasi G, Saini A, Goosey E, Diamond ML. 2015. Product screening for sources of halogenated flame retardants
in Canadian house and office dust. Sci Tot Environ. 545-546: 299-307.

T EPA (US Environmental Protection Agency). 2008. Partnership to Evaluate Flame Retardants in Printed Circuit
Boards: Draft Report. Design for the Environment, Office of Pollution Prevention and Toxics, Washington, DC.
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and plugs/sockets. TBBPA is used in ABS and other plastics at 14 to 22% by weight,
often in combination with antimony trioxide.”®

* TBBPA has been reported to be used as a flame retardant in textiles in baby car/booster
seats; baby carriers; baby play pens/dens and baby swings. The concentrat1ons of TBBPA
in these products were reported as ranging from < 0.05 to > 1%.%

* As of September 6, 2014, TBBPA has also been reported for use as a surface coating
flame retardant in artists’ accessories.

A detailed discussion of the uses of TCEP, TCPP and TDCPP can be found at pages 17-21 of TSCA Work
Pian Chemical Problem Formulation and Initial Assessment of Chlorinated Phosphate Ester Cluster Flame
Retardants, available at http://www.epa.gov/sites/production/files/2015-

09/documents/cpe fr cluster problem formulation.pdf. In summary:

* TCEP is used as a flame retardant in children’s car seats (Washington State, 2014) and
has been detected in changing table pads, sleep positioners portable mattresses, nursing
pillows, baby carrlers and infant bath mats as an impurity in another chlorinated flame
retardant called V6.

* TCPP is found in a variety of industrial use categories such as “furniture and related
products” for the manufacture of flexible polyurethane foam and under “textiles, apparel
and leather” for fabric finishing processing. TCPP is reported to be used in a variety of
commercial and consumer use categories as well. Potential end-uses within the reported
commercial and consumer products include household upholstered furniture and foam
baby products. TCPP has been detected in household furniture including footstools,
ottomans and chairs.”’ TCPP has also been detected in polyurethane foam in certain baby
products including car seats, changing table pads, sleep positioners, portable mattresses,
nursing pillows and rocking chairs.*?

* TDCPP has been detected in furniture such as sofas, chairs and futons and in baby
products including rocking chairs, baby strollers, car seats, changing ?ads sleep
positioners, portable mattresses, nursing pillows and infant bathmats.**** TDCPP has also

BEC (European Commission). 2006. European Union Risk Assessment Report for 2,2°,6,6’-Tetrabromo- 4,4’-
Isopropylidenediphenol (Tetrabromobispheonl-a or TBBP-A) Part II — Human Health, CAS No. 79-94-7, EINECS
No. 201-236-9. 4th Priority List, Volume: 63, EUR22161 EN. Institute for Health and Consumer Protection, Joint
Research Centre, Luxembourg. http://esis.jrc.ec.europa.eu/doc/risk_assessment/REPORT/tbbpaHHreport402.pdf
** Washington State Department of Ecology. 2014b. The Reporting List of Chemicals of High Concern to Children
(CHCCQ). http://www .ecy.wa.gov/programs/swfa/cspa/chce.html (accessed on February 2, 2015).

% Stapleton HM, Klosterhaus S, Keller AS, Ferguson PL, van Bergen S, Cooper EM, Webster TF, Blum A, 2011.
Identification of Flame Retardants in Polyurethane Foam Collected from Baby Products. Environ Sci & Tech,
45(12), 5323-5331.

" Stapleton HM, Klosterhaus S, Eagle S, Fuh J, Meeker JD, Blum A, Webster TF. 2009. Detection of
Organophosphate Flame Retardants in Furniture Foam and U.S. House Dust. Environ Sci & Tech, 43(19), 7490-
7495.

32 Stapleton HM, Klosterhaus S, Keller AS, Ferguson PL, van Bergen S, Cooper EM, Webster TF, Blum A. 2011.
Identification of Flame Retardants in Polyurethane Foam Collected from Baby Products. Environ Sci & Tech,
45(12), 5323-5331. .

" Stapleton HM, Klosterhaus S, Eagle S, Fuh J, Mecker JD, Blum A, Webster TF. 2009. Detection of
Organophosphate Flame Retardants in Furniture Foam and U.S. House Dust. Environ Sci & Tech, 43(19), 7490-
7495.
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been reported to the Washington State Children’s Safe Product Act database (2014)*° for
its use as a flame retardant in ““arts/crafts variety pack™ and also as a contaminant in
footwear for children.

A detailed discussion of the uses of TBB and TBPH, the organohalogen flame retardants in Firemaster
550, can be found at pages 8-13 of TSCA Work Plan Chemical Technical Supplement - Use and Exposure
of the Brominated Phthalates Cluster (BPC) Chemicals, available at
http://www.epa.gov/sites/production/files/2015-
09/documents/bpc_data_needs_assessment_technical_supplement_use_and_exposure_assessment.pd
f.In summary:

* Firemaster® 550 is mainly applied to furnit<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>