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

Holly Davies, Washington State Department of Ecology

Chairman Elliot F. Kaye

1. 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?

The objective of an alternatives assessment is to replace chemicals of concern in products
ot processes with safer alternatives, thereby protecting and enhancing human health and
the environment. Alternatives assessments are designed to avoid unintended
consequences of alternatives that may be used. An example of one framework is the
Interstate Chemical Clearinghouse Alternative Assessment Guide (IC2 2013). A
complete alternatives assessment identifies and compares available chemical and non-
chemical alternatives that could potentially be used as substitutes to a chemical, product,
or technology of concern. Alternatives assessments require assessment of hazard,
exposure, performance. and cost and availability. so any safer alternatives that are
identified have all of those. This type of assessment would ensure that the replacement or
alternate technology 1s not a regrettable substitution.

Interstate Chemicals Clearinghouse (1C2), 2013, dlternatives Assessment Guide. 176 pages.
http://theic2.org/alternatives_assessment_guide

2. Some speakers claimed that they expected that no chemicals would be used as a
I itu forthese f eretar’ sin atleast some of " products. Do you
agree and why?

We agree that no chemicals could be safely used as a substitute for these tlame retardants
in at least some of the products.

The 2007 Washington State ban on deca-BDE in residential upholstered furniture and
electronic enclosures went into effect after the departments of Ecology and Health
determined there are safer alternatives for those uses. Ecology and Health completed an
alternatives assessment tor upholstered furniture and found that chemical flame retardants
are not necessary in these products (Ecology 2009). There are barrier fabrics or inherently
flame-resistant materials that meet fire safety standards for furniture.,
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Executive Summary

In 2014, the Washington State Legislature directed the Department of Ecology (Ecology) to review
information on flame retardants, test products, and develop recommendations for bans or
restrictions on the use of flame retardants in children’s products and furniture. The Legislature
requested specific information on tetrabromobisphenol A (TBBPA) and antimony, as well as other
flame retardants detected in children’s products and furniture. This report was prepared in response
to this directive.

Ecology’s Approach

Ecology’s investigation first looked at general information on tetrabromobisphenol A (TBBPA)
and antimony, with additional focus on their use in children’s products and furniture. Second, the
investigation looked at test results for the presence of a broader suite of flame retardants
(including TBBPA and antimony) in children’s products, household products, and furniture. This
broader suite included flame retardants that are on the Children’s Safe Product Act’s chemicals
of high concern to children reporting list, and others that have been commonly reported in
children’s products and furniture. Staff also considered the use of flame retardants in electronics
because that is where most TBBPA is used and is a potential source of exposure for children.

As prescribed in the legislative directive, this report summarizes available information on flame
retardants and contains the following chapters or sections:

e C(lasses o Safer alternatives

e Uses and product testing o Existing regulatory programs

e Product testing e End of life/disposal

e Hazards, health effects and exposures e Key findings and recommendations
L ]

Environmental concerns

Ecology’s approach included reviewing available scientific literature  flame retardants as well
as conducting its own tests on a variety of products. Staff also analyzed information reported to
Ecology under the Children’s Safe Products Act (CSPA).

When considering potential health concerns, Ecology evaluated scientific literature that assessed
the chemicals’ toxicity (for example, if they were carcinogens, mutagens, irritants, or reproductive,
developmental, or aquatic toxicants). Biomonitoring studies were evaluated to identify flame
retardants already in people. The potential for people and the environment to be exposed to these
chemicals was evaluated through review of studies on the presence of flame retardants in indoor
dust, wastewater, fish and sediment.



Ecology staff also tested a variety of products for the presence of flame retardants. Types of
products tested include:

e Baby carriers e Children’s furniture
e Tents e Carpet pads

e Booster seats ¢ Small electronics

e Changing pads/mats ¢ Building products

e Furniture e Clothing

Ecology staff also reviewed available alternatives assessments for flame retardants used in
children’s products, furniture, and electronics. An alternatives assessment is a process to improve
decisions on replacements to toxic chemicals used in manufacturing processes and products.
These assessments help avoid making “regrettable substitutions.” A regrettable substitution
occurs when a toxic chemical is replaced with another chemical of equal or greater toxicity.

Where there is strong evidence for concern about specific flame retardant chemicals and safer
alternatives are available, Ecology’s recommendations focus on eliminating use of those
chemicals in order to reduce exposure, particularly for children. Where the evidence is less well
established, Ecology recommends further study.

Background

Flame retardants are used in a wide variety of products including foam, plastics, and textiles. Many
are high-production volume chemicals with more than one million pounds produced a year. Flame
retardants are added to products to slow the spread of a fire and provide additional escape time.
Over time, concerns have increased about the potential negative effects of many flame retardants
on human health and the environment. Different flame retardants have different physical and
chemical properties, which influence their effectiveness in specific applications.

One of the major classes of flame retardants is halogenated chemicals, which incorporates chlorine
or bromine as a building block. TBBPA is an example of a halogenated chemical. This family of
fl also includes pol: nated | 1 PL_ __, which Washii _

banned beginning in 2008. Since the ban, studies have shown that alternatives, including other
halogenated flame retardants, have replaced PBDEs. While the use of these replacement flame
retardants in children’s products and furniture is the subject of concern in this report, Ecology
makes additional findings and recommendations on other uses of these chemicals.

There is a limit to what can be learned from product testing. Only additive flame retardants — those
loosely bound to other ingredients in a product — can be identified. Reactive flame retardants
cannot be extracted and analyzed since they are chemically bound to the base material. For
example, TBBPA is used in both forms- it is added to plastics used in electronic enclosures, but in
printed circuit boards, it is used in the reactive form. When testing results show the presence of
TBBPA in a product, those results are just measuring the amount of unbound TBBPA. Another
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Chapter 1: Background and Approach

In 2014, the Washington State Legislature directed the Department of Ecology (Ecology) to
review information on flame retardants, test products, and develop recommendations for bans or
restrictions on the use of flame retardants in children’s products and furniture. The Legislature
requested specific attention in the review and recommendations of tetrabromobisphenol A
(TBBPA), antimony, and flame retardants detected in children’s products and furniture. Below is
the exact language of the budget proviso.

(13) Within the environmental legacy stewardship account--state appropriation in this section, the
department must use a portion of the funds to:

(a) Review tetrabromobisphenol A, chemical abstracts service number 26 79-94-7 and antimony,
chemical abstracts service number 7440-36-0 and their use in children’s products and furniture as flame
retardants. The department must consider available information on the hazards, uses, exposures,
potential health and environmental concerns, safer altemnatives, existing regulatory programs, and
information from other governments or authoritative bodies. By December 31, 2014, the department must
provide to the appropriate committees of the Legislature a summary of the data reviewed and
recommendations on whether to ban or restrict antimony and tetrabromobisphenol A flame retardants in
children’s products and furniture; and

(b) Test for the presence of flame retardants in children's products and furniture. By December 31, 2014,
the department must report to the appropriate legislative committees on test results, available information
on hazards, uses, exposures, safer alternatives, existing regulatory programs, potential health and
environmental concems, information from other governmental or authoritative bodies, and
recommendations on whether to restrict or ban the flame retardants in children’s products and furniture.

This report summarizes available flame retardant information on the classes, uses, exposures,
potential health and environmental concerns, end of life, safer alternatives, and existing
regulatory programs. This report is comprehensive but not exhaustive as there was not sufficient
time to identify all uses and hazards for all flame retardants. Recommendations provided in this
report are presented only where available information was sufficient to do so.

We used the GreenScreen® for Safer Chemicals (GreenScreen) to assess the hazard characteristics

of various flame retardants. GreenScreen is od for com 'nt
it ‘e i of > L ang ‘or
od 'S 1ework to cha

al hazard endpoints. The int [

into four different groups or “Benchmarks.” A chemical of high concern
that should be avoided is a Benchmark 1, while a chemical that is preferred and considered a safe
chemical is a Benchmark 4. An example of a chemical to be avoided are those that are persistent,
bioaccumulative, and toxic (PBT), or carcinogenic.






Research conducted in Sweden analyzed the increase of flame retardants in breast milk over time
and led to increased concerns of the potential negative effects of flame retardants on human
health and the environment (Meironyte 1999). Subsequent studies raised questions about both
the safety of these flame retardants and their effectiveness in certain applications (Shaw 2010).

Regulatory Drivers for the Use of Flame Retardants

Performance-based standards for flame resistance or flame retardancy exist for a wide variety of
products in multiple jurisdictions. These regulatory drivers provided the impetus for the
development and use of chemical flame retardants. Federal, state, and industry standards for
products like furniture, electronics, car and airplane interiors, insulation, and carpet cushions all
drove flame retardant usage.'

Flame retardants are often an important component in product design and their use is sometimes
driven by performance-based regulations. One important regulatory requirement that has greatly
influenced the use of flame retardants in furniture and children’s products sold in the United
States is the ‘TB-117) introduced in 1975.% This standard and
additional regulatory flame resistance or retardancy standards are discussed below.

Furniture

California’s TB-117 for upholstered fumiture has been widely regarded as a strong driver for
flame retardant use. The standard was unusually rigorous due to its open flame test for
polyurethane foam materials, which made chemical flame retardants the only practical
alternative to meet the standard. Because of the large market share represented by California’s
economy, furniture products that were sold nationally often met this standard to ensure they
could be sold in California.?

More recently, concern about the unintended health consequences of flame retardants drove
California to update its standard. Effective January 2014, the open flame test for filling materials
was eliminated from the *  ‘ard; therefc  chemi *~ n la : no longer need  in
foam to meet the updated ...-117-2013 standard.? In addition, the standard (which previously

! Cordner A, Mulcahy M, Brown P. (2013) Chemical Regulation on Fire: Rapid Policy Advances on Fiame
Retardants. Environ. Sci. Technol. 2013, 47, 7067—7076. Available at: dx.doi.org/10.1021/es3036237

2 TB-117 was created by the California Department of Consumer Affairs, Bureau of Home Furnishings and Thermal
Insulation

3 National Fire Protection Association. {2013) Hot Seat: A New Look at the Problem of Furniture Flammabhilitv and

* Chemical Watch (Subscription Reauired). (2013). Calitornia Avoroves New Upholstered Furniture Flammability
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Additive and Reactive Flame Retardants

Flame retardants can be broadly classified into two types based on how they are incorporated
into the material: additive and reactive.

Additive flame retardants are not chemically bonded to the polymers or chemical materials used
in the product but are mixed in the product materials. These flame retardants maintain their
chemical structure and are evenly dispersed throughout the product. They can also escape from
their matrix through release to the air and accumulate in dust (Stapleton, 2008).

Reactive flame retardants chemically bond to the polymers or chemical materials used in the
product and become an integral part of the product structure. Because these flame retardants are
chemically bonded, they are much less likely to be released and potentially pose less of a threat
to human health and the environment during consumer use. However, reactive flame retardants
may still be released from products, either because they are liberated from the polymer (e.g.,
during a fire), or if the original polymerization was incomplete (U.S. EPA 2014e). Exposure over
the life cycle of the product needs to be considered—from manufacturing, during use and
recycling, and on to disposal.

Most flame retardants are only used in either the additive or reactive form. An exception is
tetrabromobisphenol-A (TBBPA), which can be used in either form in specific applications.
Reactive and additive forms of the same chemical have different physical and chemical
properties so are not interchangeable.

Flame Retardant Classes

Currently, there is a wide variety of flame retardant chemicals used throughout the world in various
types of materials. Many flame retardants are high production volume chemicals (HPV), which are
classified as those produced or imported in the United States in quantities of one million pounds or
more per year. Materials that commonly contain flame retardants include resins and polymers
found in commercial products, such as furniture and electronics. Flame retardant chemicals are
classified by their chemical makeup and most can be grouped into three common classes:
halogenated, non-halogenated, and inorganic based. The makeup of the flame retardant affects its
physical and chemical properties, which in turn affects its ability to be effective for a specific
application. The classes of all of the flame retardants mentioned in this report are listed in
Appendix 2. It is important to note that there are many other flame retardants being used but little
information is available about them. As a result, they are not included in this report.
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1. Halogenated Flame Retardants

Halogenated flame retardants are the largest class currently in use. The term ‘halogenated’ refers
to one of the Group VIIA of related elements found in the periodic table (i.e., fluorine, chlorine,
bromine, iodine, and astatine). Halogens are particularly effective at absorbing energy thereby
slowing fire development and dispersal. Halogens also resist hydrolysis and biological and
photolytic degradation resulting in a chemical that is persistent. Although any halogen can
function as a flame retardant, the chemical characteristics of chlorine and bromine make them
more effective as flame retardants.

Brominated and chlorinated flame retardants are the two most common classes of halogenated
flame retardants used today and they can be used in either the additive and reactive forms. As
their name indicates, chlorinated and brominated flame retardants use chlorine and bromine,
respectively, as part of their chemical structure. These flame retardants all have a carbon-based
backbone with attached halogens. Potential hazards for these two classes are discussed in detail
ir Many halogenated flame retardants also include phosphorous in their structure as a
secondary energy absorber.

Brominated Flame Retardants

Brominated flame retardants use the element bromine to absorb energy and slow fire propagation.
There are many bromine-based flame retardants. The exact number of bromine-based flame
retardants is unknown although the number is estimated to be over a hundred. Figure 1 shows the
basic structure of polybrominated diphenyl ethers (PBDESs), which, prior to 2004, were one of the
most commonly used flame retardant mixtures found in furniture and electronic products.
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Numerous other brominated flame retardants are still commonly used. Two brominated flame
retardants that have garnered extensive scrutiny and concern are hexabromocyclododecane

(HBCD) and tetr: Both HBCD and TBBPA are identified
as PBTs by Wash 1
‘CHCC) s selling products containing CHCCs

must report their use to Ecology.

In addition to deca-BDE, HBCD, and TBBPA, another common brominated flame retardant
mixture is Firemaster® 550, which is frequently used as an alternative to penta-BDEs in flexible
polyurethane foam (Stapleton 2008). Firemaster® 550 contains two brominated compounds, 2-
ethylhexyl-2,3.4,5-tetrabromobenzoate (TBB) and bis(2-ethylhexyl)-2,3,4,5-tetrabromophthalate
(TBPH), and triphenyl phosphate (TPP) in addition to several isopropylated triaryl phosphate
isomers (IPTPPs).

Chlorinated Flame Retardants
Chlorinated flame retardants use the element chlorine to absorb energy and slow fire
propagation. There are many chlorine-based flame retardants; the exact number is unknown.

Tris(1,3-dichloro-2-propyl) phosphate (TDCPP) is a chlorinated organophosphate commonly
used as a flame retardant in polyurethane foam, both in children’s products and upholstered
furniture in the United States (Stapleton 2011, 2012a). Another commonly used chlorinated
flame retardant is tris(2-chloroethyl) phosphate (TCEP).
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¢ Only additive flame retardants can be identified. Reactive flame retardants cannot be
extracted and analyzed since they are chemically bound to the insoluble base material.

e Almost all testing methods are targeted. While samples might contain multiple flame
retardants, the sampling protocol defines a specific list of flame retardants to be identified. If
products contain flame retardants not on this target list, they will not be reported.

e The structures of many flame retardants are not known except to the manufacturer and
possibly the user. While laboratories can identify flame retardants that have not previously
been reported (Stapleton 2011, Ballesteros-Gomez 2014), this is an arduous process and not
routinely done.

e Analytical standards are not available. In order for a flame retardant to be identified and
quantified, the laboratory must compare the sampling results with the analysis of a known
standard. If the standard isn’t available, the laboratory will be unable to confirm the presence
of the flame retardant of interest.

An instrument that has been helpful for screening for bromine is the portable X-ray fluorescence
(XRF) analyzer (Allen 2008, Stapleton 2011). This tool provides an estimate of the bromine
content without destroying the product. If the XRF screens positive for bromine in the percent
levels, it is likely that a brominated flame retardant is in the material. To date, XRF technology
has not been found to be as effective for detecting chlorinated flame retardants (Stapleton 2011).

TBBPA and Antimony - General Uses

TBBPA is used primarily in the reactive form in the manufacture of flame-retarded epoxy and
polycarbonate resins, for example, in printed circuit boards. TBBPA can also be used as an
additive flame retardant in resins, (acrylonitrile-butadienestyrene [ABS] and high-impact
polystyrene [HIPS] resins, for example), found in electronic enclosures of televisions and other
products (Morose 2006). Additive usage accounts for approximately 10% to 18% of the total
applications (ECHA 2006, Covaci 2009).

The largest use for antimony is as antimony trioxide (ATO) in flame-retarded products as a
synergist with halogenated compounds. It is mainly used in plastics but can also be found in
rubber, textiles, and adhesives. Typically, these products are used in electrical equipment, wires,
automotive parts, building materials, and packaging and are used in both commercial and
household products including furniture, carpets, mattress covers, textiles, and plastics (EC/HC,
2012). The relative abundance of ATO in the final (flame-retarded) product can range from 1.5
to 12%. It is also used as a plastic catalyst in manufacturing polyethylene terephthalate (PET)
plastic in stabilizers and as a pigment (USGS, 2004).
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Flame retardants were identified (Stapleton, 2011) in a wide range of products including:

e (Car seats e Nursing pillows

e Changing table pads e Baby carriers

e Sleep positioners e High chairs

e Portable mattresses e [nfant bath mats/slings

The most common flame retardant identified was TDCPP, followed by the mixture Firemaster®
550, which contains multiple chemicals including TBB, TBPH, IPTPP, and TPP. Two
chlorinated organophosphate flame retardants were also found that had not previously been
identified in the environment, V6 and “U-OPFR.”

The most common class of flame retardant found in this study was chlorinated organophosphate
flame retardants, which in addition to TDCPP, included TCEP, TCPP, V6, and “U-OPFR.”
Penta-BDE was found in a few of the products with TPP but the authors cautioned these were
likely older products manufactured before specific bans were implemented (Stapleton, 2011).
TPP was also found in one non-halogenated mixture sold commercially as AC073.

Stapleton’s group did another study to address the question of the identity and frequency of
chemical flame retardants being used in furniture since the phase-out of the penta-BDE mixture in
2005 (Stapleton, 2012a). In this study, Stapleton et al. collected and analyzed foam from couches
purchased in the United States from 1985 to 2010. Prior to 2005, they found that PBDEs associated
with the penta-BDE mixture were the most common flame retardants detected followed by
TDCPP. In samples purchased during or after 2005, penta-BDE was successfully phased-out and
the most common flame retardants identified were the same as the baby product study mentioned
above. TDCPP was the most common followed by the mixture Firemaster® 550.

Some of the samples from 2005 or later contained one of two non-halogenated mixtures
indicating that the use of non-halogenated flame retardants is increasing. The first mixture
~ TPP, (  t-butylphenyl ph: shate (T~ P} ve Butylp] ylphi
hi 1 nd contained TPP and several methyl- or dimethyl-phenyl phosphate
isomers. While the products from these two Stapleton studies were sampled from various states,
at least half of the products tested were from major brands that could also be found in the state of
Washington (Heather Stapleton, email, 5/21/2014).

In addition to children’s products and furniture, another study screened and tested foam used in
gymnastic equipment (Carignan 2013b). Equipment was screened with XRF. Products where
percent levels of bromine were found included pit cubes (3% to 6%), landing mats (0.005% to
3.6%), sting mats (0.8% to 2%) and the vault runway (0.5% to 0.9%). The pit cube samples were
then analyzed in the laboratory and the presence of flame retardants in the foam was confirmed
for all of the samples. PentaBDE was found in the majority of the samples and mixtures of TBB,
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TBPH and TPP or TDCPP were found in the remainder. With the phase-out of pentaBDE, use of
these alternative flame retardants may have become more common.

Flame Retardants in Plastics

In a 2013 report from New Zealand (Latimer 2013), electronic waste or e-waste samples were
screened for bromine using XRF and a subset of samples were sent for laboratory analysis for
TBBPA, select PBDEs, and screened for 1,2-bis(2,4,6-tribromophenoxy)ethane (BTBPE) and
decabromodiphenylethane (DBDPE). The e-waste samples were manufactured in the late 1980s
until 2012 and included products such as TVs, computers and peripherals, printers, photocopiers,
refrigerators and toner cartridges. Of the 125 components from 63 products, 43 components
contained greater than 10% bromine.

Many of the post-2005 samples (12 of 18) were much greater than 0.1% bromine suggesting that

some type of brominated flame retardants are still being used in relatively new products for

flame retardant purposes. Of the 15 samples that were sent to the lab:

e DecaBDE was detected in two cathode ray tube (CRT) computers (2.05%, 6.02%)
respectively.

e TBBPA was detected in two TVs (one CRT at 8.3% and one LCD at 15.9%).

e BTBPE was found in a home office photocopier.

e DPDPE was found in a fridge, three TVs, (two LCD, one CRT), and a toner cartridge.

o Five samples, (three printer/copiers and two CRT TVs), which had high XRF-measured
bromine levels but no positive laboratory results suggested alternative brominated flame
retardants were likely used in the products.

In the Netherlands, a number of electronic products made from plastic were tested in 2012 and a
novel flame retardant chemical 2,4,6-tris(2,4,6-tribromophenoxy)-1,3,5-triazine (TTBP-TAZ) was
identified for the first time (Ballesteros-Gémez 2014). None of the samples manufactured before
2006 contained TTBP-TAZ suggesting that it is one of the alternatives being used to replace
banned octa- and deca-] ~ ~ 3 in certain plastics, such as ABS and high impact pol  yrene (HIPS).
In addition to testing for TTBP-TAZ, a subset of the s.  )les (those purchased in 2012 and
manufactured after 2006) was screened for a number of additional halogenated and phosphorous-
based flame retardants.’ Analytes identified in the percent levels in one or more of the products
were DBDPE, deca-BDE, TBBPA, and BTBPE. Of the thirteen electronics tested, TBBPA was
found in the percent levels in six of the samples, an electrical power board, adaptors, heat sealer
and two children’s toys, indicating that it was being used in those samples as a flame retardant in
additive form,

? TBBPA, DBDPE, BTBPE, (1,2-bis(2,4,6-tribromophenoxy)ethane), decaBDE, TPP, RDP, BDP, TBOEP, and
TMPP
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Consumer products containing plastic that were available for sale in 2012 were screened and tested
for bromine, PBDEs, TBBPA, and HBCD in Australia (Gallen 2014). These products represented
a broad range of product types including baby accessories, computers, televisions, small and large
electronic appliances, furniture, and children’s toys. Bromine was detected using XRF in the
percent level in 10% of the products tested. These products were mainly small household
appliances and electronics but included a few samples from computers, large household
appliances, furniture, and toy plastic.

While bromine was detected in about half of the samples using XRF, most were at concentrations
lower than what is required for use as a flame retardant. These findings suggest the use of recycled
brominated flame retardant-containing plastic. Of these screened products, a subset was sent to a
laboratory to be tested for selected PBDE congeners, TBBPA, and HBCD. The additive form of
TBBPA was found in percent levels in power adaptors, small electronics, a plastic toy, and a
television. HBCD was not detected. Deca-BDE was found in percent levels in televisions and
power adaptors.

In a study from 2013, plastic Mardi Gras beads and Holiday Garlands purchased and collected
after parades were screened using XRF (Gearhart 2013). The overall elemental composition of
bead plastic was similar to the elemental composition of electronic waste and other plastic waste
streams suggesting that recycled plastics including some with flame retarded plastics are likely
being used in bead production. In this study, 51 of 87 samples had bromine XRF results above 400
ppm and the majority of those had levels between 1% and 2%. Chlorine was also found in many
products, which is probably a combination of the use of polyvinyl chloride and chlorinated flame
retardants.

A subset of samples (53) were further tested for TBBPA, BTBPE, DBDPE, decaBDE, TPP and
2,4,6- tributyl phosphate. Over 90% of the beads tested had greater than 100 ppm total flame
retardants (one or more detected). The detected total analyte concentrations in the beads ranged
from 100 ppm to 1% of the total bead by weight. The analytes found at the highest levels were
TBBPA d« :@a-BDE (upto 0.6% 1t albead by v ght). Al 't £ nts
detected in this study were believed to be from recycled content (personal communication, Jeff
Gearhart 12/16/14).

Flame Retardants in Textiles

Textiles, is another class of materials that has been tested for the presence of flame retardants in the
United States. A study published earlier this year evaluated additive flame retardants being applied
to camping tents (Keller 2014). Ten of eleven tents tested detected flame retardants in the percent
level (0.9% to 3.9%). The flame retardants detected were deca-BDE, TDCPP, TBBPA, and TPP.
While these products are not considered household furniture, many toy tents and tunnels designed
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for children to use indoors meet the same flammability requirement (CPAT-84), which will be
further discussed ir

It is unclear if the products would be treated with the same flame retardants but Stapleton’s group
tested ten children’s play tents and tunnels purchased in 2011-2012 and found TDCPP and TCPP
(0.1% to 1% by weight) in four of the products (Heather Stapleton, email, 8/21/2014). Their group
also detected TBBPA in car seat fabrics (Heather Stapleton, email, 5/23/2014), Another study
tested 11 upholstery textiles commercially available in Japan for HBCD, PBDEs, and DBDPE.
With the exception of one sample, HBCD was found in all of the samples in percent levels (2.2%
to 4.3%). These textiles were used mainly for manufacturing curtains in Japan (Kajiwara, 2009).

Specific Product Testing — Washington State

Ecology conducted several studies in Washington on flame retardants in consumer products, which
are summarized below.

2011 Study

In 2011, Ecology tested 68 consumer product samples for PBDEs (Ecology 2012a). Samples were
chosen for laboratory analysis based on XRF-measured bromine concentrations. Fourteen of the
samples consisted of older electronics obtained from an e-waste recycling facility and one foam
sample from a couch manufactured in the early 1990s. The remaining 54 samples were collected
from new children’s products purchased in 2011. The majority of samples containing XRF-
measured bromine did not contain PBDEs above detection limits.

Results of XRF measurements showed high concentrations of bromine in all of the e-waste
electronics and several pieces of children’s furniture foam (about 2%), but none of these products
contained lab-measured PBDE:s at levels consistent with flame retardant application. The presence
of high XRF-measured bromine levels and low PBDE concentrations suggested alternative
brominated flame retardants were likely used in the products. Only the couch foam manufactured
in the early 199  :ontained PBD in le

2012/2013 Study

In 2012 and 2013, Ecology collected general consumer and children’s products including seat
cushions, mattresses, upholstered furniture for children, electronics, clothing, and baby carriers
from local stores in the south Puget Sound area and online retailers . These
products were screened for bromine using XRF and components from 125 products were sent for
laboratory analysis to evaluate the presence of PBDEs and selected alternative flame retardant
chemicals.'® The majority of these components were plastic, foam, or fabric.

1 DBDPE, TDCPP, tris(2-chloroethyl) phosphate (TCEP), tris(1~chloro-2-propy!) phosphate (TCPP) and the non-
halogenated phosphate triphenyl phosphate (TPP).
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Similar to the 2011 results, most samples (23 samples from 22 products) that screened positive
for bromine in percent levels using XRF did not contain any of the brominated flame retardants
tested for in the 2012-13 study. This result suggests that the bromine sources are likely either
additive flame retardants that were not assessed in this study or reactive brominated flame
retardants, which formed polymers and cannot be readily analyzed.

Supplemental 2014 Testing

In June 2014, Ecology initiated additional testing in support of the legislative proviso (Ecology
2014c). Due to time restrictions, only limited analytical methodologies could be performed. The
additional testing included:

e Analyzing the three children’s product samples from the 2012/2013 study suspected to
contain Firemaster® 550 for TBB and TBPH.

o Reviewing the XRF results from the 2012/2013 samples for antimony and sending samples
to the lab to be tested for antimony.

e Purchasing and testing ten new infant products to supplement the 2012/2013 study.

The three foam samples that were suspected to contain Firemaster® 550 were sent to a separate
laboratory for analysis of flame retardants that contain TBB and TBPH. Two of the foam
samples contained Firemaster® 550 and one sample contained Firemaster® 600, above 1% of the
weight of the foam. Both of these commercial mixtures contain TBB, TBPH, TPP, and a number
of isopropylphenyl phosphates (IPTPPs) but the ratios are different. The three samples consisted
of inner polyurethane foam from children’s upholstered chairs (Table 9).

Twenty-eight product components that were screened by XRF for the 2012/2013 study had
antimony measurements greater than 0.2% (2000 ppm). All of these samples were plastic. In
order to assess if XRF could be used as an effective screening tool for antimony, Ecology sent 16
samples that screened greater than 0.2% in addition to nine samples with low-level or non-
detected XRF measurements for laboratory testing of antimony. Fourteen oft [6s p sent
to the laboratory that were screened greater than 0.2% &____nony using XRF v : confirmed to
contain antimony at levels that would indicate its use as a flame retardant synergist (> 2,000
ppm) (Table 9).

Overall, the lab results agreed closely with the XRF measurements of antimony, indicating that the
XRF analyzer can be used to qualitatively assess whether antimony is present in the product. Based
on XRF results, no children’s products or furniture screened in the 2012/2013 study contained
antimony at levels where it would be used as a flame retardant synergist.
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function other than “flame retardant.” There were nine reports of TBBPA in the percent levels with
the function of “Coloration/Pigments/Dyes/Inks” in Toy Vehicles-Non Ride (Powered) products.

In conclusion, the data reported under the CSPA does not indicate widespread use of halogenated
flame retardants that require reporting in children’s products.

Chapter 4: Known Potential Hazards/Health Effects
and Exposures

Toxicity
Halogenated Flame Retardants

Brominated Flame Retardants

More than 75 brominated flame retardants are currently in use (Guerra, 2011) and very little is
known about the hazards and exposures of most of them. Many brominated flame retardants in use
are of concern due to their adverse effects, including those on the thyroid, liver, and reproductive
system.

Endocrine disruption via thyroid hormones is the primary endpoint of concern for brominated
flame retardants. PBDEs are structurally similar to triiodothyronine (T3) and thyroxin (T4) (Figure
5) and interfere with normal regulation by those hormones. Disruption of normal thyroid hormone
function results in adverse effects on neurodevelopment and behavior.
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Figure 5: Structure of the thyroid hormone, thyroxin (T4) and PBDE general structure
(m & n=0 - 5 Br atoms on each benzene ring, total of 1 - 10 Br atoms in each PBDE congener)

Most of what is known about the toxicity of flame retardants arises from animal studies and in
vitro assays, especially as ethical concerns prevent controlled studies on human subjects. Some
epidemiological studies exist on impacts from brominated flame retardants on humans. A recent
review of those studies (Kim, 2014) found plausible outcomes associated with exposure to
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brominated flame retardants (HBCD, polybrominated biphenyl [PBB], PBDEs, and TBBPA)
include neurological and developmental disorders, cancer, reproductive health effects, and
alteration of thyroid function.

PBDEs are believed to affect neurodevelopment and behavior adversely through effects on thyroid
hormones (CDC, 2009; ATSDR, 2004). Exposure to PBDE:s in utero and through lactation causes
thyroid effects and neurobehavioral effects in animals, EPA has classified one PBDE congener,
decaBDE also known as BDE-209, a possible human carcinogen based on the development of liver
tumors in rodent feeding studies (EPA IRIS, 2008). EPA has also derived reference doses for
several PBDE congeners for non-cancer effects.

Less is known about the toxicity of other halogenated flame retardants. However, some other flame
retardants are thought to have similar toxic effects based on initial studies in animals and cell lines
(Wikoff and Birnbaum, 2011; Roosens, 2009; Patisaul, 2013). For example, repeated dose HBCD
studies in rodents show negative effects on the liver and thyroid. These results are supported by in
vitro assays and neonatal HBCD exposure of rats, which led to adverse effects on
neurodevelopment (Wikoff and Birnbaum, 2011). A Firemaster® 550 rat study showed endocrine
disruption, including effects on thyroxine levels (Patisaul, 2013).

TBBPA has both acute and chronic aquatic toxicity for a variety of fish species and daphnia
(EPA 2014f). Chronic toxicity in fish include eftects on heart, trunk, and tail morphology
(McCormick et al. 2010). Human health effects from TBBPA are less clear. The EU risk
assessment found no consistent results on any endpoint and no human health concern was
identified (Dekant 2010, ECHA 2006). The EU assessment notes some non-adverse effects on
thyroid hormones. However, the EPA DfE hazard assessment (EPA 2014f) assigned more
importance to those endocrine effects. Other endpoints were also unclear. For example, the DfE
hazard assessment scored TBBPA as moderate for carcinogenicity based on rat studies. Some of
the rat studies showed increased incidence of certain cancers in one or both sexes. DfE also
scored TBBPA as moderate for developmental toxicity due to mixed results from different

stud . The EU risk asse ( that d:  was not sufficient to identify a con:

Both the DfE alternatives assessment and the EU risk assessment determined that TBBPA is
persistent and not bioaccumulative.

The Washington State Departments of Ecology and Health published a Chemical Action Plan
(CAP) for PBDE:s in 2006 (Ecology 2006). The plan noted the reservoir of PBDESs in people and in
the environment, negative effects on neurological development and thyroid hormone regulation,
and people’s exposure through indoor dust and foods. The PBDE CAP recommended, and the state
later passed, a ban on the use of PBDEs in certain products, after safer alternatives were identified.
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EPA published a chemical action plan for HBCD in 2010 (EPA 2010). The plan cites effects on
thyroid hormones, learning and memory, and reproductive effects. Studies have detected HBCD
in human tissue, and the general population is likely exposed through food, dust, and inhalation.
EPA’s concern is mostly based on its persistence, bioaccumulation, and aquatic toxicity, with
some concern for the general population. Based on these concerns, the EPA recommends several
rulemakings to gather more information on releases of HBCD, restrict some uses, and
recommends an alternatives assessment. This EPA DfE alternatives assessment was completed in
2014 (EPA 20144d).

Chiorinated Flame Retardants

As mentioned previously, TCEP . TDCPP, TCPP, and V6 are part of a family of related
chlorinated flame retardants (chlorinated alkyl phosphate esters). TCEP has also been identified as
a byproduct in the flame retardant Antiblaze® V6. Cancer and reproductive effects are the primary
concerns for chlorinated flame retardants (ATSDR, 2012).

Washington State identified TCEP as a CHCC due to its carcinogenicity and non-cancer effects on
reproduction. TCEP is classified as a carcinogen by California and a reproductive hazard by the
European Union. TDCPP was identified by the California Environmental Protection Agency as a
chemical known to cause cancer and placed on the Proposition 65 list of toxic chemicals (Cal EPA
2014). Based on this concern, TDCPP was added to Ecology’s CHCC list in 2013

The EU did not characterize a third compound, TCPP, as a hazard, but that is due to
the assumption that the exposure is negligible due to its presence in foams that are enclosed (EU
2008). As mentioned it TCPP has been detected in house dust. In repeated dose toxicity
feeding studies in rats, there were effects on the liver and thyroid (EU 2008) and the similar
structure suggests that TCPP will have similar effects as TCEP and TDCPP.

Non-halogenated Flame Retardants (TPP and RDP)

EPA’s deca-BDE alternatives assessment (EPA, 2014) incorporated hazard assessments of
possible alternatives including RDP and TPP. RDP has low to moderate human health effects. A
two . ‘ration dietary reprodt....on study in rats « ted delayed vaginal opening and preputial
separation. TPP was found to have high human health effects for repeated dose toxicity based on
effects of body weight in a rat study. The other human health endpoints for which there was data
were considered a low level of concern.

Ecology and the Department of Health conducted an alternatives assessment for deca-BDE (2008)
that included TPP and RDP. Neither flame retardant met Washington’s PBT criteria. RDP was
identified as a safer alternative as RDP was not found to cause the types of environmental or
human health-related toxic effects observed for deca-BDE. These effects included developmental,
reproductive, and neurological toxicity, based on limited studies in animals and its chemical
structure. TPP was not identified as a safer alternative primarily based on its high aquatic toxicity.
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Inorganic Antimony

Breathing high levels of antimony trioxide irritates the eyes and lungs, and leads to heart, lung,
and digestive system effects (ATSDR, 1992; EPA, 2014g). Long-term, low-dose studies in
animals showed similar effects, with additional effects on fertility. Antimony trioxide is also a
highly acute aquatic toxic chemical (EPA, 2014). The International Agency for Research on
Cancer (IARC) classified antimony as a possible human carcinogen and California identified it
as known to cause cancer (Cal EPA, 2014). Antimony and antimony compounds are identified as
CHCCs due to cancer from inhalation. There is no evidence of carcinogenicity from ingestion
(EPA, 2014g).

Exposure

While some information is available on antimony and PBDE exposure, less is known about other
flame retardants. For example, the National Health and Nutrition Examination Survey (NHANES),
which provides an ongoing assessment of the exposure of the U.S. population to environmental
chemicals via biomonitoring, reported levels of antimony and ten PBDE congeners, but does not
measure other flame retardants (CDC, 2009).

In general, people are exposed to flame retardants through ingestion of contaminated food and
dust, with dust being particularly important for children as their hands come in contact with dust
through crawling and touching objects and they put their hands in their mouths (hand to mouth)
(ATSDR, 2012; CDC, 2009; Toms, 2011). House dust accounts for 80% of total intake of PBDEs
for Americans (Lorber 2008). Additive flame retardants are not covalently bound to materials and
are more easily released into house dust compared to reactive flame retardants. Some workers are
exposed to higher levels through inhalation and ingestion (ATSDR, 2012; CDC, 2009).

Brominated Flame Retardants

Levels of PBDE: in blood reflect cumulative exposure over the recent months to years of
exposure. In the general population, levels in children tend to be higher than levels in adults (CDC,
2009; Butt, 2014; Stapleton, 2012). This is consistent with increased hand to mouth behavior in

child Levelsof PBDEs ~  zarehigherint [ thaninE  (CDC2009 da
higher within California than the rest of the U.S. (Zota, 2008). California’s flame retardant
standard TB-117, discussed it resulted in increased use of chemical flame retardants,

which may have contributed to the higher levels detected. Prior to 2004, when the flame retardant
industry voluntarily ceased production, penta-BDE was the PBDE produced in the largest quantity.
It is found in the NHANES study in all samples and at the highest levels compared with other
PBDE:s included in the study.

Firemaster® 550 is a mixture of triphenyl phosphate (TPP), isopropylated triphenyl phosphate
isomers (I'TPs), 2-ethylhexyl-2,3,4,5-tetrabromobenzoate (TBB), and bis(2-ethylhexyl)-2,3,4,5-
tetrabromophthalate (TBPH). Hoffman et al (2014) measured the main metabolite of TBB,
2,3,4,5-tetrabromobenzoic acid (TBBA), in human urine as a biomarker of Firemaster® 550
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exposure. Unlike the other-components, the use of TBB is thought to be specific to Firemaster®
mixtures, so the TBB metabolite is a good indicator of exposure to Firemaster® 550. TBBA was
detected in almost three quarters of the 64 urine samples, showing widespread and variable
exposure. They also found a positive correlation between levels of TBB and TBPH in indoor
dust and levels in handwipes. Additionally, levels of TBB in handwipes were positively
correlated with urinary TBBA. This suggests indoor dust as an exposure pathway for Firemaster®
550, similar to PBDEs.

Carignan et al. (2012) measured TBBPA and HBCD in human breast milk and evaluated factors
that could be used to predict the presence of TBBPA and HBCD. HBCDs were found in all
samples and TBBPA in 35% of the samples tested. The lower concentrations and detection
frequency of TBBPA compared to HBCD has been observed in other studies on breast milk and
fat tissue. A positive correlation was found between HBCD levels and the number of electronics
in the home, especially for stereo and video equipment. Other studies have also shown a
correlation between HBCD levels in dust and serum (Roosens, 2009) and other halogenated
flame retardants. Allen et al. (2008) found a correlation between bromine-containing consumer
products and penta- and octa-BDE:s in dust.

Roosens et al. (2009) compared HBCDs in food, dust, and serum. Dust concentrations correlated
significantly with the concentrations in serum, while there was no such correlation between food
and serum indicating that dust was the major route of exposure. Stapleton et al. (2012) used hand
wipes to estimate exposure to PBDEs in house dust among toddlers. PBDEs were detected in all
samples of house dust and serum and 98% of hand wipes. While the serum levels significantly
correlated with both dust and hand wipes, the correlation was stronger for hand wipes,
strengthening the conclusion that dust is the major route of exposure. Watkins et al. (2012) found
a similar correlation between PBDEs levels in office dust and adult workers.

Chlorinated and Non-halogenated Flame Retardants

While no large representative study exists on the exposure of the U.S. population to chlorinated
and non-halogenated flame retardants, exposure appears widespread and variable (Betts 2013).
Two studies in the Boston area looked at TDCPP’s mair  :tabolite, bis(1,3-dichloro-2-propyl)
phosphate (BDCPP). In one study, BDCPP was detected in the urine of all 24 female and 5 male
office workers tested (Carignan, 2013a).

The second study found that 91% of 45 men had BDCPP and 96% had the TPP metabolite
diphenyl phosphate (DPP) in their urine (Meeker, 2013). Meeker and Stapleton (2010)
previously showed a relationship between TDCPP and TPP in house dust and hormone levels
and semen quality in men. Hoffman et al. (2014) found the metabolites of TDCPP and TPP were
widespread and variable in the urine of pregnant women (detected in 38/39 women).
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Dodson et al. (2014) investigated the correlation of three chlorinated and four non-halogenated
phosphate flame retardants (TCEP, TCPP, TDCPP, TPP, EHDPP, TBP, and TBOEP) in house
dust and their metabolites in urine. The study looked at 16 California residents and their homes
and is a follow up from earlier studies in 2006 and 2011 on flame retardants in house dust in
California (Dodson 2012). BDCPP, the metabolite of TDCPP, was found most commonly, in
94% of the urine samples. The metabolites for TCEP, TDCPP, and TPP were found at the
highest concentrations, up to 6.8 ng/mL. While data for comparison are limited, the results were
in the range of previously reported results. There were some weak correlations between levels in
dust and metabolite levels in urine. The lack of strong correlations could be due to the small
sample size, shorter exposure times for urine compared to dust, or other exposure routes. There
were stronger correlations among different metabolites in urine, meaning people tended to have
similar levels of each phosphate flame retardant metabolite.

A correlation was found between levels of TCEP in both indoor air and dust in German daycare
centers and the levels of its metabolite in the urine of children at the daycare centers (Fromme,
2014). Additional organophosphate flame retardants including TCPP were also detected in the
children’s urine. Bradman et al. (2014) estimated children’s exposure to PBDEs and TDCPP
based on their measured dust concentrations in daycares (sex and compared the
estimated exposures to health risk levels. The authors concluded that the dose estimates of
congener BDE-99, based on conservative non-dietary ingestion assumptions, exceeded the
reference dose (RfD) in one facility for children less than 3 years old and that half of the centers
had concentrations of TDCPP that exceeded the no significant risk levels. The RfDs used were
the U.S. EPA reference doses for chronic oral ingestion of specific PBDE congeners and
represent an exposure at which non-cancer effects may occur, but does not mean that health
effects will occur. The no significant risk levels were developed by the California Office of
Environmental Health Hazard Assessment (OEHHA) to determine a daily intake that
corresponds to 1 in 107 lifetime excess cancer risk.

Organophosphate flame retardants have been found in human milk in Asian countries (Kim,
2014) and Sweden (Sundkvist, 2010). Kim evaluated levels of several organophosphorus flame
retardants, including TDCPP, TCEP, and TPP. TCEP and TPP were detected in more than 60%
of the samples. The authors also compared the estimated exposure of infants to TCEP via breast
milk and found some individuals were close to the reference dose. The reference dose is the
estimate of a daily oral exposure that is likely to be without appreciable risk of deleterious effects
during a lifetime.

Inorganic Antimony

The NHANES reported on the levels of antimony in people in the U.S. population (CDC, 2009).
According to the CDC, people are exposed to antimony primarily through food and, to a lesser
extent, from air and drinking water. Because of the rapid elimination of antimony, levels of
urinary antimony reflect recent exposure. Inhalation of airborne dust is the primary concern for
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occupational exposure. The general population is primarily exposed to the less toxic pentavalent
form of antimony through food and water (EPA, 2014g)

Occupational Exposure
Several studies have evaluated the levels of flame retardants, mostly for PBDEs, in certain
occupational groups.

Sj6din et al. (1999) found elevated PBDEs in computer workers compared to cleaning personnel.
Upon further evaluation, Jakobsson et al. (2002) found certain PBDE congeners were
approximately five times higher in computer technicians compared to other clerks and cleaning
personnel. Other studies did not find a clear relationship between exposure to flame retardant-
containing equipment and office workers (Watkins, 2011).

Workers recycling foam and electronics are exposed to higher levels of flame retardants. Higher
levels of PBDEs were found in recycling workers in the U.S. (Stapleton, 2005), China (Qu,
2007) and Sweden (Sjodin, 1999). The U.S. study looked at both foam recyclers and carpet pad
installers, since carpet pads are often made from recycled materials. Both of those occupational
groups had levels of PBDEs ten times higher than the control group. Sjodin et al. (1999) found
levels of PBDEs in workers in an electronics dismantling plant were about five times higher than
other workers.

Airplanes contain high levels of flame retardants to meet safety standards. PBDE levels were
higher in aircraft maintenance personnel compared to pilots/cabin crew or a control group (Strid,
2014). Two congeners, BDE-153 and BDE-154, were also higher in the pilots and cabin crew
compared to the control group.

Carignan et al. (2013b) found elevated levels of penta-BDE in collegiate gymnasts exposed to a lot
of foam equipment. Flame retardant levels increased in hand wipe samples after practice compared
with before practice.

Several studies evaluated occupational exposures and disease in firefighters, who are exposed to:

e Flame retardants

e Volatile organic compounds (VOCs)

e Polycyclic aromatic hydrocarbons (PAHs)

e Polychlorinated biphenyls (PCBs)

o Metals

e Various combustion by-products, including chlorinated and brominated dibenzo-p-
dioxins and dibenzofurans (PCDD/Fs and PBDD/Fs) formed during combustion of
organic materials in the presence of precursors containing chlorine or bromine, including
flame retardants.
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Alternative Flame Retardants Replacing PBDEs in the
Environment

Recent air sampling in the Great Lakes and the Arctic found atmospheric concentrations of
organophosphorous flame retardants one to three orders of magnitude higher than total PBDEs
(Salamova, 2014a; Salamova, 2014b). Atmospheric TBB and TBPH concentrations are rising,
while PBDEs are decreasing, suggesting an increase in the use of Firemaster® 550 and other
formulations containing these chemicals as a replacement for penta-BDE (Salamova, 2014b;
Ma, 2012). However, a later study by Ma et al. (2013) did not find the same pattern. Robson et
al. (2013) analyzed PBDEs and emerging brominated flame retardants in wet deposition from the
Great Lakes area and found concentrations of deca-BDE decreased while BDE-154 and BTBPE
increased between 2004 and 2010. The authors suggested that the increase in BDE-154 might be
due to debromination of deca-BDE in the environinent, but that BTBPE was likely observed
because of its use as a replacement for octaBDE.

A study assessing replacement flame retardants in the food web of San Francisco Bay found
HBCD and Dechlorane Plus in sediments and wildlife, along with PBDEs (Klosterhaus, 2012).
Other alternative flame retardants were detected infrequently at low concentrations or not at all.
The authors suggested that samples collected soon after the phase-out of PBDEs might serve as a
baseline for future monitoring.

There have been a few reports of TBBPA being detected at low levels in sharks and dolphins in
Florida (Johnson-Restrepo, 2008) and in fish in China and Europe (Svhihlikova, 2014). Studies
consistently find levels of TBBPA that are lower than HBCD, when TBBPA is detected. The
detection limits were similar in the different studies.

Gauthier et al. (2009) reported concentrations of several brominated flame retardants in herring
gull eggs and found that DBDPE levels were the highest and surpassed PBDEs in three of the
sites studied. Similarly, a study of fish tissue in rivers influenced by textile manufacturing
suggested that ___ __ levels rose following the phase-out ¢ - penta . JE (Chen, 2011).

The lack of any clear shift in environmental levels of flame retardants to reflect the use of
replacement chemicals may arise from the short time period since the phase-out of PBDEs or the
continued diffuse leaching of PBDEs from the large reservoir of products still in use.

Flame Retardants in Washington State

In Washington, PBDE flame retardants have been found in many different environmental media
and appear to be a ubiquitous contaminant in aquatic systems (Ecology, 2006; Ecology, 2011).
While PBDEs are well characterized, less information is available on the levels and occurrence
of flame retardants used in place of PBDEs.
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Sediment Cores

Freshwater sediment cores collected from three western Washington lakes showed increasing
trends in concentrations of hexabromocyclododecane (HBCD) beginning in the 1960s and1970s
through recently deposited sediments (Ecology, 2014). HBCD concentrations in the upper
sediments of two of the lakes — Kitsap and Sawyer Lakes — were higher than levels in ambient
freshwater sediments collected outside of Washington State.

Freshwater Fish

HBCD, TBBPA, chlorinated paraffins, and PBDEs were measured in bottom-feeder fish from
four freshwater locations in Washington State (Ecology, 2012). PBDEs and chlorinated paraffins
were detected in all samples tested, with chlorinated paraffins in the highest amounts (320 to
1,670 ng/g) and PBDEs at lower levels (5 to 105 ng/g). HBCD was detected in all four water
bodies at generally low concentrations.

TBBPA was not detected in any of the samples at reporting limits of 0.5 - 0.9 ng/g. A national
probabilistic study of contaminants in fish tissue from U.S. lakes and reservoirs, which included
many sites in Washington, also did not detect TBBPA in any of the fish samples (Stahl, 2009).

Osprey Eggs

Henny (2011) analyzed osprey eggs collected along the Columbia River, Spokane River, and
reference lakes in Washington State and found several brominated flame retardants (including
HBCD and BTBPE) at concentrations ranging from not detected to 4.3 ng/g.

Antimony in Washington State

Over 26,000 environmental samples have been analyzed for antimony in Washington State
(EIM, accessed 1/22/15), primarily as part of clean-up studies or site investigations. In general
monitoring studies, few water or tissue samples had antimony levels greater than the reporting
limit. Antimony was detected more frequently in sediments, at levels ranging from less than
0.002 to 120 ppm (median = 0.28 ppm). The highest levels were seen in the Lower Duwamish
V v _andlal inthen st. p  ofthe state. However, envir 17 'le sof
antimony are not directly related to antimony trioxide use as a flame retardant synergist.
Antimony is released by humans to the environment through many sources, including
combustion of fossil fuels, mining, and smelting activities (EPA, 2014g). Antimony trioxide used
as a flame retardant synergist may enter the environment through wastewater treatment plant
effluent and biosolids following the use and disposal of products, but no Ecology studies have
been conducted to assess the contribution of this source to the environment.
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of concern during house fires and similar events where unintentional combustion occurs below
the levels needed for complete destruction.

During these lower temperature combustion events, numerous halogenated compounds are
formed, including halogenated dioxins and furans. Halogenated dioxins and furans have been
shown to be some of the most toxic chemicals identified (Tuomisto, 2011). Dioxins and furans
are highly toxic and can cause reproductive and developmental problems, damage the immune
system, interfere with hormones, and cause cancer (WHO, 2014). Two commonly studied toxic
dioxins and furans are shown in Figure 6.

7 O QL

2,3,7,8-Tetrachlordibenzo-p-dioxin 2,3,7,8-Tetrachlordibenzofuran
CAS 1746-01-6 CAS 51207-31-9

Figure 6. Structures of two halogenated dioxins and furans

Widespread use of halogenated flame retardants have increased the formation of dioxins and
furans, raising additional concerns about the impact they may have on human health and the
environment. Hedman et al. (2006) found that burning chlorine-containing waste in residential
stoves and boilers gave rise to high emissions of polychlorinated dioxins and furans.
Wyrzykowska-Ceradini et al. (2011) found that the levels of polychlorinated and polybrominated
dioxins and furans considerably increased under certain conditions at a municipal waste
combustor.

Chapter /: Safer Alternative Work

Flame retardants have been the subject of detailed scrutiny over recent years. This section
discusses many of the relevant flame retardant projects but it is not intended to be an exhaustive
review of all alternatives assessment (AA) work on flame retardants.

A complete alternative assessment process identifies and compares potential chemical and non-
chemical alternatives currently in existence that can be used as substitutes to replace chemicals

or technologies of high concern. An alternatives assessment is specific to the particular use of a
chemical. Potential safer alternatives are not only products containing “drop in” safer chemicals
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but also redesigned products that meet the same function. This includes redesigned products with
safer alternatives and products that have designed out the need of a replacement to the chemical
of concern. These assessments ensure that the safer alternatives are identified, which prevents
“regrettable substitutions.” A regrettable substitution occurs when a toxic chemical is replaced
with another chemical of equal or greater toxicity concern.

DfE Alternatives Assessment Criteria and Process

The alternatives assessment process, the criteria used, and the hazard concern levels summarized
in this report were developed by the EPA Design for the Environment (DfE) program. The DfE
program was created to work ‘... with industry, environmental groups, and academia to reduce
risk to people and the environment by finding ways fo prevent pollution’ (EPA, 2014a). DfE
developed a seven step alternatives assessment process (EPA, 2014b):

1. Determine feasibility of an alternatives assessment.
Collect information on chemical alternatives.
Convene stakeholders.
Identify viable alternatives.
Conduct the hazard assessment.
Apply economic and life cycle context.
Apply the results in decision making for safer chemical substitutes.

Al o

Step 5, conduct the hazard assessment, is an important component of the AA process. To conduct
a detailed hazard assessment, DE identified a list of hazard criteria and how each hazard
criterion can be separated into different levels of concern, ranging from very high to very low.
DfE recently updated these criteria (EPA, 2011). Hazard assessment results are used to help
decision makers evaluate the impact alternatives may have on human health and the environment
with a goal of identifying a safer alternative.

One limitation of the DfE hazard screening methodology is that DfE does not compare
alternatives or provide —1idance on whe ~ r one alternative * ‘safer’ * n  ither. D™ considers
performance and cost and availability to identify al natives for further analysis. DfE also
assumes that the exposure potential for the alternatives is the same or less compared with the
chemical under evaluation based upon experience and professional judgment. Companies using
the DfE data should be sure that their proposed use does not contradict this assumption. DfE
conducts the hazard assessment and provides the results but leaves any decision about whether
one alternative is preferable over another to the assessor.

GreenScreen® Hazard Assessment

Clean Production Action (CPA), a small non-governmental organization, adapted the DfE hazard
assessment steps into the GreenScreen® for Safer Chemicals. CPA added three endpoints
(endocrine activity, reactivity, and flammability) to the original 15 hazard endpoints created by
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health and the environment and is sufficiently transparent that reviewers can understand the
details behind the conclusions reached both for the toxic chemical and potential alternatives.

Alternative Assessments

Beginning in 2005, DfE conducted four alternatives assessments related to flame retardants:
1.

2.
3.
4.

Ecology also conducted an alternative assessment for DecaBDE using this process.

The results of some of the DfE hazard assessments were converted into GreenScreen® assessments
by a toxicologist from Clean Production Action. The results are posted in the Interstate Chemicals
Clearinghouse’s (IC2 ind are free to download and use
(IC2, 2014). As noted previously, DfE does not pass judgment on alternatives to toxic chemicals
but supplies the assessment results and allows each user to reach their own conclusion about the
viability of an alternative. By converting the DfE assessment into a GreenScreen® Benchmark,
assessors can identify the Benchmark for each chemical, and whether each chemical is a safer
alternative to the toxic chemical of concern.

In addition to the certified GreenScreen® assessments, Ecology staff provided several provisional
GreenScreen® Benchmark scores based on the DfE hazard assessments. Because of subtle
differences between the DfE and GreenScreen® methodologies'!, a confirmed Benchmark cannot
be assigned until the data has been reviewed by certified professionals familiar with the
differences between the DfE and CPA methodologies and the appropriate GreenScreen® levels of
concern assigned. Therefore, these provisional results should be used with caution.

Alternative assessments performed by Ecology and DfE and the certified and provisional
GreenScreen® benchmark scor  are discussed further in this section. The flame retardants
selected included all the flame retardants detected in Washington products as well as a few
examples of safer alternatives from the alternative assessment studies.

1! The GreenScreen levels of concern (high, moderate, low, etc.) are assigned based on the Global Harmonized
System (GHS) and the European Union’s Classification and Labeling Program (CLP). DfE uses its own criteria and
although these criteria are often similar to the GHS and CLP levels, there are subtle differences, which can impact
the level of concern assigned in the GreenScreen® and the resulting Benchmark.
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Washington Alternatives Assessment of decabromodiphenyl
ether

In 2009, Ecology and the Washington Department of Health
(Health) completed an alternatives assessment to identify safer
alternatives to the brominated flame retardant deca-BDE in
electronic enclosures and residential upholstered furniture
(Ecology, 2009). Electronic enclosures are the housing that
encloses the components of electronic products. The assessment
fulfilled the requirements o which gave
Ecology the authority to ban the use of deca-BDE in electronics
enclosures (particularly television and computer enclosures) and
residential upholstered furniture if at least one safer alternative
could be identified.

Ecology and Health limited their assessment to non-halogenated alternatives and identified at
least one alternative, RDP or resorcinol bis(diphenyl phosphate), as a viable alternative to deca-
BDE in electronic enclosures. RDP was identified as a certified GreenScreen® Benchmark 2. Use
of RDP would require a product redesign-a change from HIPS or high impact polystyrene, the
most common plastic used for electronic enclosures at that time, to a HIPS blend. However,
Ecology was able to demonstrate that HIPS blends using RDP were being used in similar
products on the market and provided equal performance while maintaining fire safety.

For residential upholstered furniture, a preferred alternative was identified that did not require
chemical addition but instead could rely on barrier fabrics that also maintained performance and
fire safety. Therefore, the identified safer alternative for upholstered furniture did not require the
addition of flame retardants but a redesign of upholstered furniture.

DfE AA for deca-BDE

In 2014, DIE released the doct  :nt, An Alternatives Assessment for the Flame Retardant
Decabromodiphenyl Ether (EPA, 2014a). In the report, DfE evaluated ... 29 potentially
functional, viable alternatives to deca-BDE for use in select polyolefins, styrenics, engineering
thermoplastics, thermosets, elastomers, or waterborne emulsions and coatings.” The scope of this
report was outlined in terms of categories of material rather than specific applications or end uses
because decaBDE has been used in many different applications. Some of the applications include
television enclosures, other electronic equipment, and textiles. In the report, DfE completed
detailed hazard assessments of deca-BDE and 29 chemicals.

Table 4 provides provisional and certified Benchmarks for deca-BDE and four alternatives.
Hazard assessments for these five chemicals appear in Appendix 2 The DfE report
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ATO Chemical Hazard Assessment

From the deca-BDE report, ATO was converted into a GreenScreen® assessment. The summary
table is shown in Figure 9. Sex r

Figure 9: Certified GreenScreen® assessment of ATO

ATO was assigned a Benchmark 1, a chemical to avoid, based on its very high degree of
persistence and high systemic toxicity, primarily from impacts on the lungs from inhalation of
ATO particles. ATO also was assigned a high level of concern for acute aquatic toxicity. ATO is
used extensively as a synergist with halogenated flame retardants, both additive and reactive.

Although ATO is in the DfE deca-BDE alternatives assessment in plastics, it was reviewed
solely as a flame retardant synergist. Only one other synergist was included in the DfE
assessment. An alternatives assessment is still needed to identify safer alternatives to ATO as a
flame retardant synergist.

Flame Retardants Used in Flexible Polyurethane Foam

In 2014, DfE released an update of an alternatives assessment report on flame retardants used in
polyurethane foam (EPA, 2014e). The assessment included all uses of flexible polyurethane
foam such as upholstered furniture, child car seats, nursing pillows, and foam chairs in cars and
airplanes. Nineteen alternatives were evaluated in this report: 16 individual flame retardants and
three mixtures (one non-proprietary, and two proprietary). As with other reports, DfE includes a
detailed hazard assessment, nine of which are shown it sut leaves any determination of
whether one alternative is ‘safer’ than another to individual assessors. Non-chemical alternatives
including product redesign were not assessed.

From the DfE report, APP, TPP, TCEP, TCPP, TDCPP, V6, IPTPP (a component of Firemaster®
550) were converted into GreenScreen® assessments. TBB and TBPH are provisional Benchmarks
and identified as Benchmark 2. Firemaster® 550, TCEP, TDCPP, and V6 are listed in Table 5 and
are certified either Benchmark 1 or Benchmark 2 chemicals (chemicals to be avoided or chemicals
that should be discontinued as soon as safer alternatives are found). More information on
carcinogenicity is needed to fully Benchmark TCPP. It is currently identified as a Benchmark U.
Depending on the results of the carcinogenicity data, TCPP would either be a benchmark 1 or 2. It
is a moderate concern for reproductive and developmental as well as a high concern for acute
aquatic toxicity. All of these chemicals were found in children’s products in Washington State
(Ecology 2014). TCEP, for example, has a high concern for carcinogenicity, and acute aquatic
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Using TBBPA data from DfE, results for the monomer were translated into a GreenScreen®
assessment and assigned a Benchmark 11p based on concerns associated with bisphenol A, a
Benchmark 1 chemical, as a potential degradation product which could occur under anaerobic
conditions. Provisional GreenScreens indicate that DOPO and Fyrol PMP are likely to be
identified as Benchmark 2 chemicals. Several other chemicals are likely to have a Benchmark
higher than 1 indicating they are also likely to be safer alternatives to TBPPA. However,
certified GreenScreen® assessments are required to confirm this assumption.

Table 7 provides provisional Benchmarks assigned for TBBPA and two alternatives.

Table 7: Provisional and certified GreenScreen® Benchmarks for for monomers of

*Provisional GreenScreen® result. Use with caution. ° certified GreenScreen® assessments

Additional Alternatives Assessments

As indicated previously, other alternatives assessments are available. However, many of these
assessments are either based on the work described above or are sufficiently dated to have
concerns about their current validity. As an example of the former, the non-governmental
organization BizNGO conducted an alternatives assessment of deca-BDE to evaluate the ability
of member companies to comply with the California Environmental Protection Agency’s Safer
Product Regulations (BizNGO, 2014). While some new cost and availability data was created as
part of this assessment, all hazard information was taken from previous alternatives assessments.

Tl Dar Environn italPrc tion A; <y 1ducted an alternati+ = essment of deca-
BDE in 2006 (DEPA, 2006). Although this assessment was important foundational work on
deca-BDE alternatives assessments, subsequent work has provided substantive updates to
concerns associated with deca-BDE.

Chapter 8: Existing Regulatory Programs

This section describes major existing regulations relevant to halogenated flame retardants and
antimony trioxide at the federal, state, and international levels. While this section aims to
summarize the most important regulations in this area, it is not an exhaustive review of all of the
regulations pertinent to these chemicals.






Washington lists penta-BDE, octa-BDE, and deca-BDE as PBT chemicals.'® Deca-BDE is listed
as a CHCC under Washington’s Children’s Safe Product Act, which requires manufacturers to
report if it is present in children’s products.!”

PBDEs have also been addressed at the federal level through agreements with manufacturers.
Manufacturers of penta-BDE and octa-BDE agreed to voluntarily stop producing these two
forms of PBDEs by the end of 2004. In 2009, three major producers of deca-BDE arrived at an
agreement with EPA to stop producing, importing, and selling deca-BDE by the end of 2012.'8

Chlorinated Flame Retardants

Some of the flame retardant chemicals at issue in the 1970s controversy over children’s
sleepwear, notably TCEP and TDCPP, have recently re-emerged as a target for regulation. In
2013, Maryland'® barred the use of TCEP in certain children’s products, while Vermont enacted
restrictions on both TCEP and TDCPP in children’s products, and required additional study of
TCPP.?° New York?! enacted restrictions on TCEP in 2013, and added restrictions on TDCPP to
the law in 2014.

TDCPP in children’s foam-padded sleeping products was named as one of three initial priority
products for California’s Safer Consumer Product regulations, which target chemical uses for
safer alternatives assessment and substitution.?? This followed the listing of TDCPP as a
carcinogen under the state’s Proposition 65 law, which requires notification to citizens of
exposures to chemicals known to the State of California to cause cancer, birth defects, or
reproductive harm.?3 TCEP is also included on the Proposition 65 list as a carcinogen

TCEP and TDCPP are listed as CHCCs under Washington’s Children’s Safe Product Act, which
requires manufacturers to report if they are present in children’s products.?*

16 Washington Department of Ecology. Available at
17 Washington Department of Ecology. Available a
18 .S. Environmental Protection Agencv. Available at:

7 State ot Marvland. Available at:

“ state of New York. Available at: hitp:/assembly.state.ny.us/leg/7term=20 1 3&bn=S03703
22 California Department of Toxic Substances Control. Available at
23 California Office of Environmental Health Hazard Assessment. Available at:
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TBBPA

TBBPA is listed as a PBT chemical by the State of Washington? and as a CHCC.'* EPA
identified TBBPA and related chemicals as candidates for potential future risk assessments under
TSCA in its 2013 TSCA Work Plan.?

HBCD

HBCD is listed as PBT chemical and a CHCC by the State of Washington. EPA released a
chemical action plan in 2010 identifying regulatory actions it intends to pursue for HBCD under
the Toxics Substances Control Act (TSCA), including adding HBCD to its list of chemicals of
concern, adopting a significant new use rule for use in consumer textiles, adding HBCD to the
toxics release inventory (TRI), or regulating it more comprehensively under TSCA Section 6(a).>’
EPA'’s Design for the Environment (DfE) program released an alternatives assessment on HBCD
in July 201428

Regulations on Antimony

Antimony trioxide is included on the Proposition 65 list in California as a carcinogen :
The ASTM F963 Standard Consumer Safety Specification for Toy Safety, which manufacturers
of toys are required to meet under regulations established by the U.S. Consumer Product Safety
Commission (CPSC), includes a migration limit of 60 parts per million (ppm) for antimony.?’

The American Conference of Governmental and Industrial Hygienists and the Occupational
Safety and Health Administration (OSHA) set limits for occupational inhalation exposure.*® EPA
has set a Maximum Contaminant Level (mcl) of six parts per billion (ppb) for antimony in
drinking water.’!

25 Washington Department of Ecology. Available at:
26 U.S. Environmental Protection Agencv. Available at:

“ U.S. Environmentai Protection Agency. Available at:

< AS 1M International. AS | M FY63-11: Standard Consumer Satety Specitication for 10y Satety.
¥ U.>. Environmental Protection Agencv. Antimony Compounds. Available at:

”* U.S. Environmental Protection Agency. Basic Information about Antimony in Drinking Water. Available at:
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TBBPA is mainly used in plastics and is used in both the reactive and additive forms. It was
not found in the children’s products sampled in Washington. It was found in small
electronics. Studies in Europe and Australia have identified TBBPA in electronics and a
limited number of children’s products.

Antimony was found in electronics, small appliances, and a flame-resistant tarp purchased in
Washington at sufficient concentrations to suggest that some products contain antimony
trioxide. It was found in limited plastic samples and was mainly associated with halogenated
flame retardants. Antimony has been reported in a few products through CSPA reporting at
the levels that would be used as a flame retardant synergist.

Some flame retardants are ubiquitous in the indoor and outdoor environment:

=  Brominated and organophosphate flame retardants such as TDCPP, TBPP, and TBPH are
detected in indoor dust such as in homes and child-care centers.

»  Washington monitoring studies found PBDEs are widely present in both biological and
physical media. Insufficient information is available on alternative flame retardants in the
environment, primarily because few studies include analysis of a wide range of flame
retardants. Based on limited sampling, organophosphates, Dechlorane Plus, HBCD, and
chlorinated paraffins are consistently detected in environmental samples collected in
Washington.

Dust is an important pathway for human exposure to flame retardants. Children are
particularly susceptible to toxic chemical exposure through indoor dust. Additional exposure
potential exists as PBTs remain in the environment for many years beyond their predicted
end-of-life.

Additive flame retardants are more likely to be released into the environment, compared to
reactive flame retardants.

Many halogenated flame retardants are found in humans. Children have also been found to
contain higher levels of flame retardants compared to adults. Children are more sensitive to
the adverse health effects because they are still developing.

Large amounts of flame retardants (i.e., more than 1% by weight) are needed in many
products to be effective. Flame retardants present in products at less than 0.1% (or 1000 ppm)
are likely due to contamination and not due to intentional use.

Flame retardants are present in consumer and children’s products purchased in Washington.
Not all flame retardants used were identified. Of the nine flame retardants or mixtures
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3. Ecology should work with the Washington Department of Health to identify key data gaps in
understanding human exposure to flame retardant chemicals, including how biomonitoring
could address these gaps and what studies should be performed.

4. Align state purchasing policies to support manufacturers that are using the safest identified
alternatives.
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California
® Pron65 - Office of Environmental Health and Hazard Assessment List of Propgsition 65 chemicals, June 6, 2014 (Cafifornia Health and Safety Code,
hooer6S. 4  Waste ( o, Article 14)

®  Sur — utpalLITHLLE TUAIL SupstanLes Lot ui. sarer wunisumer Products Candidate Chemicals List (California Code of Regulations Title 22, Division
4.5, Chapter 55 Safer Consumer Products

® CHC- Department of Environmental Protection. Chemicals of High Concern (Chapter 38 Maine Revised Statutes Chapter 16-D: Toxic Chemicals in
Children’s Products
Oregon
e  Focus List ~ Oreron Department of Environmental Qualitv. Toxics Focus List 2010-2011

European Union
s SVHC - European Union Registration, Evaluation, Authorisation, and Restriction of Chemicals (REACH) (Regulation (EC) No 1907/2006 of the
Eurooean Parliament and of the Council) Candidate List of Substances of Very High Concern for Authorisation

Canaaa

o DSL - Government of Canada Domestic Substance List. chemicals that meets the human health criteria or the environmental criteria (Canadian
Environmental Protection Act, 199¢
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U.S. Consumer Product Safety Commission
Questions for the Record
Public Hearing on the Petition Regarding
Additive Organohalogen Flame Retardants

Chris Hudgins, International Sleep Products Association

Commissioner Joseph Mohorovic

1. In your written testimony, you stated that “ISPA is unaware of any U.S. mattress
manufacturers that use organohalogen flame retardants to meet the requirements
of 16 C.F.R. Parts 1632 and 1633 (mattress flammability standards that address
smoldering cigarette and open-flame ignition risks, respectively), which the
Commission has promulgated under the Flammable Fabrics Act.””) Another
witness at the hearing cited a report (attached is a copy of the Safe Sofas and
More report, “Flame Retardants in Furniture, Foam, Floors — Leaders, Laggards,
and the Drive for Change,” released on December 1, 2015) that shows flame
retardant chemical use in mattresses. Please review the attached report and
respond to the apparent discrepancies between your statement and the report.

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
Public Hearing on the Petition Regarding
Additive Organohalogen Flame Retardants

Chris Hudgins, Internati~»~1 Sleep Products Ass~~iation

Commissioner Joseph Mohorovic

1. In your written testimony, you stated that “ISPA is unaware of any U.S. mattress
manufacturers that use organohalogen flame retardants to meet the requirements
of 16 C.F.R. Parts 1632 and 1633 (mattress flammability standards that address
smoldering cigarette and open-flame ignition risks, respectively), which the
Commission has promulgated under the Flammable Fabrics Act.””) Another
witness at the hearing cited a report (attached is a copy of the Safe Sofas and
More report, “Flame Retardants in Furniture, Foam, Floors — Leaders, Laggards,
and the Drive for Change,” released on December 1, 2015) that shows flame
retardant chemical use in mattresses. Please review the attached report and
respond to the apparent discrepancies between your statement and the report.

ANSWER:

ISPA’s written testimony focu; | on whether organohalogen flame retardants are used in
new mattresses manufactured in the United States. To meet the federal mattress
flammability standards cited in the question, the U.S. mattress industry uses fabric fire
barriers which contain no organohalogen flame retardants, and does not use flame
retardant foam. For this reason, ISPA stated that it is unaware of any U.S. mattress
manufacturers that use organohalogen flame retardant chemicals to meet these standards.

The cited report, prepared for the Safe Sofa and More campaign (SSM report), appears to
be focused primarily on the use of flame retardant foams in consumer products, and
makes a number of assertions regarding mattresses. However, the precise meaning of the
report’s assertions is an  tuous, T. Dort contains no glossary of terms, but \
interpret its use of the words “flame retardants” to be equi t to the term
“organohalogen flame retardants.” In asking ISPA to “respond to the apparent
discrepancies between your statement and the report,” the Commission evidently
interprets the SSM report’s use of the term “flame retardants” to mean “organohalogen
flame retardants.”

With specific regard to mattresses, a chart on page 13 of the SSM report states that six
mattress manufacturers use foam that contains “chemical FRs.” In describing “How
information is made public,” the chart cites as support for the report’s assertions
information obtained “*by phone.”

Page 14 of the SSM report describes the “methodology™ employed in preparing the
report, which interestingly includes no chemical or laboratory tests of the products in
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question to determine whether they actually contain organohalogen flame retardants.
Certainly, the SSM report makes no reference to having conducted any such scientific
testing of the mattresses in question.

To clarify matters, ISPA contacted each of the companies identified in the report as
having allegedly used foam containing chemical FRs in their mattresses. Each
manufacturer has confirmed to [SPA that:

e it does not use flame retardant foam

e instead, it uses fabric fire barriers to make mattresses that meet the requirements
of the mattress flammability standards cited in your question

o these fabric barriers encase the padding materials inside a mattress and inhibit
those materials from igniting

» none of the fabric fire barriers that they use contain any organohalogen flame
retardants

Therefore, the allegations on page 13 of the SSM report are simply incorrect and
misleading.

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

ANSWER:

To the best of our knowledge, no U.S. mattress manufacturers use non-polymeric
additive organohalogen flame retardants in the mattresses they make. Therefore, we have
no data in this regard.

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

ANSWER:

To the best of our knowledge, no U.S. mattress manufacturers use non-polymeric
additive organohalogen flame retardants in the mattresses they make. Therefore, we have
no data in this regard.

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.

ANSWER:

To the best of our knowledge, no U.S. mattress manufacturers use non-polymeric
additive organohalogen flame retardants in the mattresses they make. Therefore, we have
no data in this regard.

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



ANSWER:

To the best of our knowledge, no U.S. mattress manufacturers use non-polymeric
additive organohalogen flame retardants in the mattresses they make. Therefore, we have
no data in this regard.

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

ANSWER:

To the best of our knowledge, no U.S. mattress manufacturers use non-polymeric
additive organohalogen flame retardants in the mattresses they make. Therefore, we have
no data in this regard.

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?

ANSWER:

To the best of our knowledge, no U.S. mattress manufacturers use non-polymeric
additive organohalogen flame retardants in the mattresses they make. Therefore, a ban
on these chemicals would have no impact on the materials the industry currently uses to
make new mattresses.

However, as stated in our submitted comments on the petition, we urge the Commission
to assess each chemical individually and evaluate the risk it poses before moving forward
with regulating these chemicals.

Nevertheless, if the Commission were to ban the use of this family of chemicals in certain
products, the manner in which the ban is enforced could adversely affect all of our
industry’s products by imposing additional regulatory costs and related burdens on the
industry.

For example, if the C: nission v to  |uire mattress manufacturers:

e to test their products for the presence of non-polymeric additive organohalogen
flame retardants,

e to certify that their products contain no non-polymeric additive organohalogen
flame retardants, or

e to maintain records regarding the use of non-polymeric additive organohalogen
flame retardants in their products,

such regulatory requirements would require the industry to incur testing, labeling, or
record keeping costs to demonstrate that these chemicals are not being used in the
mattresses they manufacture. If that were to occur, all of this industry’s products would



be adversely affected by any requirement that manufacturers demonstrate they are not
using such chemicals.

Therefore, in the event that the Commission decides to ban the use of some or all of these
chemicals in mattresses, ISPA requests that such a ban impose no additional testing,
labeling, record keeping, or similar costs on mattress manufacturers, especially given that
the industry does not in fact use these chemicals to meet the requirements of the

applicable flammability standards.





