Questions for the Record

Public Meeting on the Petition Regarding Additive Organohalogen Flame Retardants
U.S. Consumer Product Safety Commission

Bethesda, MD

Part 2 of 4: This file contains the questions and responses for presenters 15 through 24.

Panel Presenter Affiliation Notes
Panel 1 1 Linda Birnbaum, Ph.D. NIEHS/National Toxicology Program
Panel2 | 2 William Wallace Consumers Union
3  Eve Gartner Earthjustice Northeast Office
4 Simona Balan, Ph.D.
Green Science Policy Institute Joint response
5 Arlene Blum, Ph.D.
6  Miriam Diamond, Ph.D. University of Toronto
Panel 3 7  Jennifer Lowery, MD, FAAP American Academy of Pediatrics
8  Patrick Morrison International Association of Fire Fighters
9  Luis Torres League of United Latin American Citizens
10 Maureen Swanson, MPA Learning Disabilities Association of America
11  Daniel Penchina The Raben Group/Breast Cancer Fund
panel4 | 12 Robert Simon American ChemistrY Council/North American
Flame Retardant Alliance
13  Michael Walls American Chemistry Council No response
14  Matthew S. Blais, Ph.D. Southwest Research Institute
15  Thomas Osimitz, Ph.D. Science Strategies
16 cniscer o
17 Timothy Reilly Clariant Corporation
Panel 5 | 18 Rachel Weintraub Consumer Federation of America
19 Katie Huffling, RN, MS, CNM | Alliance of Nurses for Family Environments
20 Kathleen A. Curtis, LPN Clean and Healthy New York
21 Joff Gearhart Efﬂ:g\l/ Center/American Sustainable Business
22 Bryan McGannon American Sustainable Business Council
Panel 6 | 23  Vytenis Babrauskas, Ph.D. Fire Science and Technology, Inc.
24  Donald Lucas, Ph.D. Lawrence Berkeley National Laboratory
25 Jennifer Sass, Ph.D.
26 Daniel Rosenberg Natural Resources Defense Council Joint Response
27 Veena Singla, Ph.D.
28  Holly Davies, Ph.D. Washington State Department of Ecology
N/A 29  Chris Hudgins International Sleep Products Association Written

comments only




15


MZiemer
Typewritten Text

MZiemer
Typewritten Text
15














of these factors will permit the a) ropriate use of new flame retardants, yet prevent
regrettable substitutions.

Commissioner Robert S. Adler

1. TBBPA as a Possible Non-Hazardous Chemical:

A. Dr. Osimitz, are you aware of any risk assessments by any expert body such as
the U.S. Environmental Protection Agency (EPA) that have concluded TBBPA
used in additive form does not present a significant health hazard?

I not aware of assessment that explicitly separated additive from reactive uses, but we
have excellent examples of risk assessments that have been done on aggregate TBBPA
exposures (all sources, additive and reactive). The first is one conducted by the European
Chemicals Bureau, part of the E  ypean Commission: This focused on human health
aspects of TBBPA and was published in 2006. In addition to a very thorough review of
the hazard data available at the time, the Bureau reviewed in great detail potential
exposures to workers, occupationally exposed to the chemical as well as people exposed
in the environment and from consumer exposures. The document is highly quantitative
and considers all aspects of potential risk. The conclusion of this assessment with regard
to consumer exposures, was:

“There is at present no need for further information and or testing and for risk
reduction measures beyond those which are being applied already.”

A more recent assessment was one conducted by Environment Canada and Health
Canada and published in November 2013; again, much like the European Union
assessment this document details not only hazard, but also a variety of potential
exposures to the environment an  to humans. Among their conclusions is that:

“Based on the adequacies of the margins between upper bounding estimates of
exposure to TBBPA and critical effect levels, it is concluded that TBBPA does
not meet the criteria und paragraph 64(c) of the Canadian Environmental
Protection Act (CEPA) of 1999 as it is not entering the environment in a quantity
or concentration or under conditions that constitute or may constitute a danger
Canada to human life or health.” [4]

The European Food Safety Authority (EFSA) was asked by the European Commission to
deliver a scientific opinion on TBBPA and its derivatives detected in food. They also
considered oral exposure of children to TBBPA-containing house dust. They issued an
initial assessment in 2011 and a revised assessment in 2013 [5].

They concluded that:

* “Itis unlikely that current dietary exposure of the general population to
TBBPA raises a heal concern.
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ITI-CTA Response to CPSC Questions for the Record Re Organohalogen Flame Retardants
January 29, 2016

9. 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?

All consumer products in the petition are “impacted” because of additional regulatory
requirements imposed by CPSIA. A ban would not just apply to electronic products, so it is
difficult for us to estimate total number of consumer products impacted by a ban.
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Date: January 29, 2016

To: Todd Stevenson
Director, The Secretariat
(Office of the Secretary)
Office of the General Counsel
US Consumer Product Safety Commission

From: Timothy Reilly
Technical & Business Development Manager
Clariant Plastics & Coatings USA

Subject: Questions for the Record, Public Hearing concerning CPSC 2015-0022

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

Timothy Reilly, Clariant Corporation

Commissioner Robert S. Adler

1. Comparative Cost of Flame Retardants: Mr. Reilly, you provided various
examples where you stated that semi-volatile organohalogens can be replaced
by alternative technologies. Please provide an explanation of the comparative
cost for Clariant Corporation’s chemicals as compared to the non-polymeric,
additive organohalogen flame retardants that are subject to the . tition.

Response:

For the consumer products pertinent to the CPSC-2015-0022 petition (toys, furniture,
mattresses, electronic enclosures or casings); numerous grades of synthetic polymeric
resin are used in practice. If the resin doesn’t have intrinsic or adequate flame retardancy
to meet a specified requirement, then flame retardants are often added to the formulation.
In addition to flame retardant chemicals, other additives in the formulation might include:
antioxidants, light stabilizers, colorants, fiber reinforcements, mineral fillers, lubricants,
antistats, and other products to enhance polymer processing and physical properties.









Example 3: Toys (electrical connector component, voluntary compliance with
UL 94V0, 1.6 mm)

resin® | additive non-polymeric | alternative FR system | relative
organohalogen FR not targeted by CPSC- | component
system, 2015-0022* material
cost = 100%* cost
(alternative
FR
technology)
PBT DBDE PBBPA 115%
GF
PBT DBDE ALPi 120%
GF
PA 66 | Dechlorane BR PS 90%
GF
PA 66 | Dechlorane ALPi 100%
GF
LCP n.a. (intrinsic FR n.a. n.a.
GF properties)
PPS n.a. (intrinsic FR n.a. n.a.
GF properties)

*note: chemical abbreviations defined below

Example 4: Mattress construction to meet 16 CFR 1633 (mattress ticking

roating/binder)
resin* additive non-polymeric | alternative FR system relative component
organohalogen FR not targeted by CPSC- material cost
system, 2015-0022* (alternative FR
cost = 100%* technology)
Acrylic Decabrom APP (encapsulated 110%
copolymer form)

*note: chemical abbreviations defined below

Summary:
Using the data from an example above, some general statements can be made concerning

cost of alternative FR if the CPSC 2015-0022 petition is granted. If the alternative
component material cost is 10% higher (i.e. 110%), then this added cost is spread over
the entire product. In some cases, the costs might not rise by using alternate FR
technology. Now, assuming the associated material cost of a FR electronic housing is
10% of the total $50 product manufacturing cost; then the additional material cost due to
switching the FR chemistry would be an additional cost of $0.50 for the product. For
small parts like electrical connectors, there would be much less added cost (<$0.10). For
electronic housings, if the OEM decides to switch resins, then this could incur additional
costs. Comparative estimated costs: FR HIPS or “X” = [.0, FR ABS = 1.1X, FR












and fibers all of which might have some FR content. The resins used in these

applications are numerous and may vary by manufacturer. Toys normally do not contain

flame retardants. For electrical and electronic parts, the OEM might specify a fire test

requirement for high risk parts.

I have learned CPSC regulates 16,000 different products. To ascertain which additive
non-polymeric organohalogen flame retardants are present in FR resins used in specific
consumer products, the OEM (original equipment manufacturer) would need to be
consulted. The main focus of table below provided to the Commission is a description
of possible additive non-polymeric organohalogen usage by resin type for the four
application areas related to the petition.

Polymer Classification | additive non- possible Consumer
polymeric application product
organohalogens FRs | example(s) example
possibly used (fire test
dependent)

PE Thermoplastic | Decabrom, DBDE, Component Toy,
EBTPI, TBNPP, CP profile consumer

product

PP Thermoplastic | Decabrom, DBDE, Component Toy,
EBTPL TDPE, BEO, | profile, textile | consumer
CP, HBCD, TBNPP product

HIPS Thermoplastic | Decabrom, DBDE, Electronic Toy,
EBTPI, BEO, enclosure consumer
TBBPA, CP, HBCD electronics,’

televisions

ABS Thermoplastic | Decabrom, DBDE, Electronic Toy,
EBTPI, BEO, TBBPA | enclosure consumer

electronics

PA Thermoplastic | Dechlorane, BEO Electrical Toy,

connector consumer
_ electronics
rei1 1nvmnvuprasuy | oCluci v o arararaiy textilcs, 1ms TOy,
BEO, BEO, EBTPI, consumer
TBBPA-Co electronics

PBT Thermoplastic | Decabrom, DBDE, Electrical Toy,
EBTPI, BEO, connector consumer
TBBPA-Co electronics

PC Thermoplastic | Decabrom, DBDE, Electronic Toy,
EBTPI, TBBPA-Co enclosure consumer

electronics

PC/ABS Thermoplastic | Decabrom, DBDE, Electronic Toy,
EBTPI, TBBPA-Co, enclosure, Consumer
BEO housings electronics







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.

Response:
A valuable resource on this topic are summary findings of the European research project

ENFIRO. On the www.enfiro.eu website you find a 20” video with testimonials from
leading researchers.

The US-EPA has run several projects assessing flame retardants under their “Design for
the Environment” program. In their summary tables they indicate the toxicity profiles of
many common flame retardants. The U.S. EPA Dfe studies concerning furniture and
Decabrom alternatives give comprehensive information.

Reference: U.S. Environmental Protection Agency Design for the Environment:
http://www2.epa.gov/saferchoice/design-environment-alternatives-assessments

5. Do you have data on the exposure to different populations of non-polymeric
additive organohalogen flame retardants? And if so, please provide.
Response:
There is a wealth of scientific [iterature on the topic. Certain brominated FRs have been
found and studied in all environmental compartments and regions including the artic.
Experts in the field are, just to name a few professors:

» Heather Stapleton, Duke University: focus on human exposure via indoor air and

dust

Ake Bergman, Michael McLachlan and Cynthia deWit, Stockholm University,

Sweden: focus on environmental distribution and fate of organohalogen

substances

Frank Wania and Miriam Di  nd, Univ  ty of Toronto, O1 = io, Canada:

human exposure, indoor air, long range transport of organohalogens

Jacob de Boer and Pim Leonards, University of Amsterdam: environmental fate

of organohalogens (Pim was also coordinator of the ENFIRO project).

» Martin van den Berg and Remco Westerink, University of Utrecht, the
Netherlands: toxicology of flame retardants

Y
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The CPSC’s regulation explains that “[sJubstantial personal injury or illness means any
injury or illness of a significant nature. It does not have to be severe or serious but it
cannot be an “insignificant or negligible injury or illness.”> A household product that is
determined to be a “hazardous substance” cannot be sold without a warning label, and if a
warning label is not adequate — as it is not here — the product cannot be sold.

The FHSA specitically focuses on children’s products. The FHSA includes that any
“article intended for use by children, which is a hazardous substance, or which bears or
contains a hazardous substance in such manner as to be susceptible of access by a child,”
is automatically deemed a “banned hazardous substance.”® In the case of a household
article classified as a “hazardous substance,” but not intended for use by children, the
CPSC may classify it as a “banned hazardous substance despite its labeling, if the CPSC
determines that

notwithstanding [any] cautionary labeling . . ., the degree or nature of the hazard
involved in the presence or use of such substance in households is such that the
objective of the protection of the public health and safety can be adequately
served only by keeping such substance, when ... intended or packaged [for use in
the household], out of the channels of interstate commerce.’

The CPSC has recognized that the FHSA “defines the term ‘toxic’ very broadly,” and
“[t]his broad statutory definition covers both acute and chronic toxicity.”® While the
CPSC regulations and guidelines discuss the particular chronic hazards of cancer,
neurotoxicity, and developmental or reproductive toxicity, “the definition is not limited to
these hazards, but includes other chronic hazards.” The determination of what is
“toxic™ under the FHSA “is a complex matter requiring the assessment of many
factors.”!® There is no formula for what is “toxic,” and no requirement that risks meet

516 C.F.R. § 1500.3(c)(7)(ii).

¢15U.S.C. § 1261(q)(1)(A). Special rules apply to articles like chemical sets that are inherently hazardous
if they are appropriately labeled and are intended for use by mature children. /Id.

T15US.C. § 1261(q)(1)(B).

8 Labeling Requirements for Art Materials Presenting Chronic Hazards, Guidelines for Determining
Chronic Toxicity of Products Subject to the FHSA; Supplementary Definition of “Toxic” under the Federal
Hazardous Substances Act, 57 Fed. Reg. 46,626, 46,656 (Oct. 9, 1992).

% Id. at 46,657 (emphasis added).

1957 Fed. Reg. 46,626, 46,657. In 2008, the FHSA was amended to make it easier for the CPSC to issue
regulations finding that a substance is a “hazardous” or “banned hazardous” substance. Prior to the 2008
amendments, proceedings for the issuance of regulations under the FHSA were governed by section 701 of
the Federal Food, Drug and Cosmetic Act (“FFDCA™). 21 U.S.C. § 371. Some case law suggested that the
FFDCA set a high bar for regulation. Cf. Consumer Fed'n of Am., v. CPSC, 883 F.2d 1073 (D.C. Cir.
1989) (upholding the CPSC’s denial of a petition to ban the use of methylene chloride in household
products because it did not meet the FFDCA standard). Since that case was decided, Congress dropped the
requirement that FHSA regulations meet the FFDCA'’s “reasonable grounds” standard. See Pub. Law 110-
314 § 204(b)(2) (Aug. 14, 2008). Instead, proceedings to ban a “hazardous substance™ are governed solely
by provisions of the FHSA. 15 U.S.C. § 1261(q)(2} (“Proceedings for the issuance . . . of regulations -

2






Although EPA has recently embarked on an effort to conduct risk assessments of
several “clusters” of flame retardant ingredients — the agency’s initiative could
take years. Its preliminary steps may never lead to a finalized decision. EPA’s
new chemicals program should not be assumed to have effectively prevented
unsafe chemicals — including flame retardant ingredients — from reaching the
market. In fact, a flame retardant that EPA refers to as “Confidential A” (EPA
Accession Number P-04-0404) was approved for manufacture and distribution in
2009. The Consent Order for Contract Manufacturer and Determinations
Supporting Consent Orders, entered into by EPA and the manufacturer in 2009
(Attached), includes that this chemical, Confidential A,

“will be produced in substantial quantities and may reasonably be
anticipated to enter the environment in substantial quantities, and there
may be significant (or substantial) human exposure to the substance.”
(Consent Order, page viii)

In addition, the Consent Order includes that Confidential A poses liver and kidney
toxicity as well as carcinogenicity risks. The Consent Order further raises
concerns about the persistence, bioaccumulative and toxic nature of Confidential
A. ( Consent Order, page v) Even with these documented concerns, EPA did not
restrict nor require further testing of Confidential A.

The Commission has jurisdiction, authority, and a mission independent of EPA and has
specific knowledge about consumer products that EPA does not have. We urge the
CPSC to proceed with granting the petitioners’ request.

The CPSC should use the FHSA to address these chemicals as a class rather than
individually as it has done so historically. There is solid precedent for regulating classes
of products under the FHSA.

In Toy Manufacturers of America, Inc. v. CPSC, 630 F.2d 70 (2d Cir. 1980), a trade
association of toy manufacturers challenged a rule issued under the FHSA, which banned
toys intended for use by young children that present choking hazards becat h
parts. ... toy industry argued that the FHSA was  nc  to deal only w

individual articles, and “not with a broad range of products at the same time. ™2

court soundly rejected this argument, saying: “Certainly, nothing in the FHSA explicitly
limits the employment of its banning procedures to situations involving only individual
products . . .."!* The court went on to note that “[t]he legislative history appears clear in
favoring general prescriptive regulations of the broadest, most comprehensive type and
would favor case-by-case proceedings only where such general prescriptive regulations
prove impossible.”!* The court relied on language from the FHSA legislative history in
which the Senate Report states: ““It is intended that most determinations made by the

12630 F.2d at 74.
13 1d
14 Id (citation omitted) (emphasis added).



(CPSC) will be in the form of general prescriptive rules, further amplifying the definition
of . . . hazardous substances where necessary.”!?

The class of organohalogen flame retardants in the product categories described in the
Petition is like small parts in toys: these chemicals are intrinsically dangerous by virtue of
their inherent characteristics. Consumer products in the four categories at issue pose
hazards when they contain any organohalogen flame retardant because of the intrinsic
tendency of these semi-volatile chemicals to migrate out of products and attach to other
media, such as house dust. Thus, for purposes of being a “hazardous substance” under
the FHSA, each foreseeable way that these four categories of products are used including,
handling, mouthing, lying on and within, sleeping on, sitting in, playing with, or
watching (as in a television) can pose a risk of harm to consumers if organohalogen flame
retardants are added to these product categories during manufacturing.

It doesn"t make sense for CPSC to regulate a product containing one organohalogen
flame retardant only to see the same product manufactured with another flame retardant
with the same physico-chemical properties.'® Based on the understanding that the FHSA
“favor[s] general prescriptive regulations of the broadest, most comprehensive type and
would favor case-by-case proceedings only where such general prescriptive regulations
prove impossible,”!” and that there is strong evidence documenting that all chemicals in
this class — due to their physico-chemical properties — are toxic and may cause substantial
injury or illness, consumer products containing organohalogen flame retardants as a class
must be understood as “hazardous substances™ within the meaning of the FHSA.'3

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

15°S. Rep. No. 91-237, 91st Cong., Ist Sess. 5 (1969).

1¢ The fact that sulfuric acid is a single chemical, not a chemical class, and that drain openers is a single
product category are irrelevant distinctions for purposes of this Petition. The CPSC’s expressed preference
for remedying consumer risk without inviting a similarly risky product as its replacement is just as
applicable here as with the drain openers.

17630 F.2d at 74.

18 Under the authority of the FHSA, products containing several chemical substances have been found to be
“hazardous substances,” requiring labeling. These include: diethylene glycol; ethylene glycol; products
containing 5% or more benzene; methyl alcohol; turpentine; toluene, and xylene. When the FDA (which
administered the FHSA at the time these regulations were adopted) first proposed to regulate products
containing these chemicals as “hazardous substances,” it said it was doing so based on “human experience”
and “together with opinions of informed medical experts.” 28 Fed. Reg. 2686, 2686 (Mar. 19, 1963).



Answer:

If the Commission bans these chemicals in the four product categories covered by the
Petition, potential unintentional consequences should be avoided. From CFA’s
perspective, the unintentional consequences to be avoided include any impact on fire
safety and regrettable substitution, the use of other chemicals that could pose the same or
more sever risks to consumers. Fire safety data raises significant questions about whether
flame retardant chemicals are necessary, ineffective, or both. Since these flame
retardants are not legally required, and there is no clear evidence documenting a fire
safety benefit, we would hope that no additional fire retardants would be used, but rather,
nonchemical based solutions would be used to increase fire safety protections.

As is discussed in the Petition for Rulemaking at pages 54-57, we share the concern about
ensuring that granting the Petition does not lead to use of alternative, but also toxic,
chemical flame retardants. The Petition notes that “the fact that organohalogen flame
retardants are the focus of this Petition does not mean that Petitioners endorse their
replacement with halogen-free organophosphate flame retardants. Non-halogenated
organophosphate flame retardants are also semi-volatile and, when used in additive form,
migrate out of consumer products. They have already been detected in house dust, at
levels often higher than those of PBDEs,!® as well as in sediment, sewage sludge, and
wildlife.?° Several non-halogenated organophosphate flame retardants have also been
detected on hand wipes rubbed on children’s skin,?! in human blood,?? in the urine of
pregnant women,* and in breast milk.?* Blood levels in children tend to be higher than

1% Van der Veen, [., & de Boer, J. (2012). Phosphorus flame retardants: Properties, production,
environmental occurrence, toxicity and analysis. Chemosphere, 88(10), 1119-53. doi:
10.1016/j.chemosphere.2012.03.067; Stapleton, H.M.; Klosterhaus, S.; Eagle, S.; Fuh, J.; Meeker, J.D.;
Blum, A.; & Webster, T.F. (2009). Detection of organophosphate flame retardants in furniture foam and
U.S. house dust. Environmental Science and Technology, 43(19), 7490-95. doi: 10.1021/es9014019.

20 1d. Sundkvist, A.M.; Olofsson, U.; & Haglund, P. (2010). Organophosphorus flame retardants and
plasticizers in marine and fresh water biota and in human milk. Journal of Environmental Monitoring,
12(4), 943-51. doi: 10.1039/b921910b.

21 Stapleton, HM.; ~ ~ mheimer, J.; n, K.; & Webster, T.F. (2014). _ _ame retar tions
between children’s handwipes and house dust. Chemosphere, 116, 54-60. doi:
10.1016/j.chemosphere.2013.12.100.

22 Jonsson, O.B.; Dyremark, E.; & Nilsson, U.L. (2001). Development of a microporous membrane liquid-
liquid extractor for organophosphate esters in human blood plasma: identification of triphenyl phosphate
and octy! diphenyl phosphate in donor plasma. Journal of Chromatography B: Biomedical Sciences and
Applications, 755(1-2): 157-64. doi: 10.1016/S0378-4347(01)00055-X.

2 Hoffman, K.; Daniels, J.L.; & Stapleton, H.M. (2014). Urinary metabolites of organophosphate flame
retardants and their variability in pregnant women. Environment International, 63, 169- 72. doi:
10.1016/j.envint.2013.11.013.

24 Sundkvist, A.M.; Olofsson, U.; & Haglund, P. (2010). Organophosphorus flame retardants and
plasticizers in marine and fresh water biota and in human milk. Journal of Environmental Monitoring,
12(4), 943-51. doi: 10.1039/6921910b.






Commissioner Robert S. Adler

1. Organohalog - Hazards as a CPSC Priority: Ms. Weintraub, as someone
who follows the activities of CPSC very closely and who has a broad
overview of the hazards that the Commission must deal with on a daily basis
with limited resources, can you state how high a priority the agency should
assign to organohalogen hazards compared to the other hazards (both
chronic and acute) before the agency?

Answer:

It is always difficult for a consumer advocate, or at least, me, to prioritize hazards among
the many issues worked on. This issue is a high priority for CFA and should be for the
CPSC as well given the extensive documented evidence provided in the petition (and
included below, which is a sample and may not be exhaustive) showing:
e the pervasiveness of the use of non polymeric additive organohalgen flame
retardants in infant and toddler products, residential furniture, mattresses and
mattress pads and electronics casings,?

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

Patricia Callahan & Michael Hawthorne, Chemicals in the Crib, Chicago Tribune, Dec. 8, 2012,
http://articles.chicagotribune.com/2012-12-28/news/ct-met-flames-test-mattress-20121228 1 tdcpp-
heather-stapleton-chlorinated-tris.Gaw, C. (2012). Sleeping on Toxins? A Study of Flame Retardants in
Sleep Products. Retrieved March 3, 2015, from

http://nature.berkeley.edu/classes/es 1 96/projects/2012final/GawC_2012.pdf.

Organohalogen flame retardants identified included tris (1,3-dichloro-2-propyl) phosphate (TDCPP), tris
(2-chloroethyl) phosphate (TCEP), and tris (1-chloro-2-propyl) phosphate (TCPP), with chlorinated Tris
(TDCPP) found in 80% of the products tested. Washington Toxics Coalition and Safer States (2012).

Hidden Hazards in the Nursery. Retrieved March 3, 2015, from http://watoxics.org/publications/hidden-

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

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

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

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






analysis of the urban fate and human exposure to PBDEs. Environmental Science & Technology, 39(14),
5121-30. doi: 10.1021/es048267b.

Lorber, M. (2008). Exposure of Americans to polybrominated diphenyl ethers. Journal of Exposure
Science & Environmental fpidemiology, 18(1), 2-19. doi: 10.1038/sj.jes.7500572.

Allen, J.G.; McClean, M.D.; Stapleton, H.M.; Nelson, J.W.; & Webster, T.F. (2007). Personal exposure to
polybrominated dipheny! ethers (PBDEs) in residential indoor air. Environmental Science & Technology,
41(13), 4574-79. doi: 10.1021/es0703170.

Watkins, D.J.; McClean, M.D.; Fraser, A.J.; Weinberg, J.; Stapleton, HM.; Sjodin, A.; & Webster T.F.
(2011). Exposure to PBDEs in the office environment: evaluating the relationships between dust,
handwipes, and serum. Environmental Health Perspectives, 119(9), 1247-52. doi: 10.1289/ehp.1003271.

Stapleton, HM.; Eagle, S.; Sjédin, A.; & Webster, T.F. (2012). Serum PBDEs in a North Carolina toddler
cohort: associations with handwipes, house dust, and socioeconomic variables. Environmental Health
Perspectives, 120(7), 1049-54. doi: 10.1289/ehp.1104802.

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

Centers for Disease Control and Prevention (2015). Fourth National Report on Human Exposure to
Environmental Chemicals, Updated Tables, February 2015. Retrieved March 4, 2015, from
http://www.cdc.gov/exposurereport/.

Hoffman, K.; Fang, M.; Horman, B.; Patisaul, H.B.; Garantziotis, S.; Birnbaum, L.S.; & Stapleton, H.M.
(2014). Urinary tetrabromobenzoic acid (TBBA) as a biomarker of exposure to the flame retardant mixture
Firemaster® 550. Environmental Health Perspectives, 122(9), 963-69. doi: 10.1289/ehp.1308028.

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

Woodruff, T.J.; Zota, A.R.; & Schwartz, JM. (2011). Environmental chemicals in pregnant women in the
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In addition, this issue is fully consistent with the CPSC’s “Policy on establishing
priorities for commission action™*’ to prioritize the regulation of products containing any
organohalogen flame retardant in der to prevent future injuries, especially to children,
given the pervasiveness of consur  products containing these chemicals and the
inability of consumers to avoid cc act with them. Under the CPSC’s “Policy on
establishing priorities for commis dn action,” the agency must prioritize action on:

o products where the prc _ability of exposure to the hazard is high due to “the
number of units of the ~~oduct that are being used by consumers, the
frequency with which  ch use occurs, and the likelihood that in the course of
typical use the consun - would be exposed to the identified risk of injury;"!

» preventing product-rel ed injury to children, the handicapped, and senior
citizens;*? and

e “products, although nc. presently associated with large numbers of frequent or
severe injuries, [wher ... there is reason to believe that the products will in
the future be associate * with many such injuries.*

All of these considerations are pre.2nt here: 1) the affected products are ones that most
people use daily, such as chairs, ¢« “as, mattress pads, computers and other electronics; 2)
children are at particular risk for veral reasons: they tend to spend more time on or near
the floor (crawling, playing, and .. on) where they are exposed to hazardous dust; they

have hand-to-mouth behaviors 1’
exposed during critical develop

during which they are particulal

particular are likely to contain {

that continued use of additive o

categories will result in future i

PBDEs.
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Question from Commissioner Ann Marie Buerkle

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

Answer:

Adoption of CA-TB117-13 as a mandatory national residential furniture flammability
standard should not have an impact on the requests within the orgnanohalogen petition.
CA-TB117-13 addresses residential furniture and does not address the full scope of the
petition which also includes mattresses and mattress pads, children's products and casings
surrounding electronics. In addition, while adopting CA-TB117-13 as a mandatory
national residential furniture flammability standard would likely significantly reduce the
use of additive, non-polymeric organohalogen flame retardants in residential furniture, it
would not prohibit the use of these toxic chemicals in furniture. While the CA-TB117-13
standard could be complied with without adding potentially harmful chemicals, absent
the regulation sought in the Petition, foam and/or furniture manufacturers could
voluntarily continue to add toxic flame retardants to their products even if the chemicals
were not needed to meet a flammability standard. Therefore, to ensure that non-
polymeric, additive organohalogen flame retardants are not added to products in these
categories, the Commission should grant the Petition and adopt the regulation the
petitioners have requested.
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e 1In 2012, the Chicago Tribune analyzed foam used in crib mattresses, and
found that three then-popular brands of baby mattresses tested positive for
organohalogen flame retardants.*’

e A 2012 survey of flame retardants in sleep products found evidence for
the presence of organohalogen flame retardants in all foam samples from 29
sleeping mats from nursery schools and day care centers in the California Bay
Area.’8

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

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

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

Answer:

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

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

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

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

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

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

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

In the absence of toxicity data, scientists use modeling to estimate the potential hazards
posed by chemicals. The research of Professor David Eastmond, described in his
statement submitted in support of the Petition, is the most thorough hazard screen of
organohalogen flame retardants we are aware of. Dr Eastmond conducted a literature
search for data on about 90 non-polymeric organohalogen flame retardants and then used
modeling to fill data gaps.

A more recent modeling study, published after the Petition was submitted, found that
three organohalogen flame retardants (allyl 2,4,6-tribromophenyl ether (ATE), 2-
bromoallyl 2,4,6-tribromophenyl ether (BATE), and 2,3-dibromopropyl-2,4,6-
tribromophenyl ether (DPTE)) act as androgen receptor antagonists and disrupt the
function of certain genes needed for the uptake of amino acids across the blood-brain
barrier.*! The study’s authors thus concluded that these organohalogen flame retardants
are potential neurotoxicants and endocrine disruptors.

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

Answer;
The answer to this question is discussed in the Petition for Rulemaking at pages 36-41.

Key data include:
* Biomonitoring data from the Center for Disease Control and Prevention

=~ ) documents the occurrence of P s~ W i um by rory
and ethnicity (http://www.cde.gov/exposurereport/). This CDC biomonitoring
data shows:

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

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

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

I Kharlyngdoh JB, Pradhan A, Asnake S, Walstad A, Ivarsson P, Olsson P-E. Identification of a group of
brominated flame retardants as novel androgen receptor antagonists and potential neuronal and endocrine
disrupters. Environ Int 2015;74:60-70.
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¢ Studies have also documented exposure of pregnant women to organohalogen
flame retardants, which is of particular concern because there are strong links
between prenatal exposures to these chemicals and reduced 1Q and greater
hyperactivity in children.*?

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

e Flame retardant chemicals are transferred from the mother to the baby during
breastfeeding.**

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

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

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

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

o A recent study of 21 US mother-toddler pairs confirmed that toddlers have
significantly higher concentrations of TDCPP metabolites in their urine

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

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

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

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

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

47 Stapleton, H.M.; Eagle, S.; Sjodin, A.; & Webster, T.F. (2012). Serum PBDEs in a North Carolina
toddler cohort: associations with handwipes, house dust, and socioeconomic variables. Emvironmental
Health Perspectives, 120(7), 1049-54. doi: 10.1289/ehp.1104802.

8 Jones-Otazo, H.A.; Clarke, J.P.; Diamond, M.L.; Archbold, J.A ; Ferguson, G.; Harner, T.; Richardson,
G.M.; Ryan, J.J.; & Wilford, B. (2005). Is house dust the missing exposure pathway for PBDEs? An
analysis of the urban fate and human exposure to PBDEs. Environmental Science & Technology, 39(14),
5121-30. doi: 10.1021/es048267b.
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compared to their mothers, consistent with increased hand to mouth behavior
and elevated dust exposure.*’

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

¢ One analysis of data from the CDC found that individuals in lower income
households (<$20,000/year) had significantly higher PBDE exposures.’'

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

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

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

A recent study detected 2,3,4,5-tetrabromobenzoic acid (TBBA), a urinary
metabolite of the Firemaster® 550 component TBB, in 72.4% of the 64 study

49 Butt, C.M.; Congleton, J.; Hoffman, K.; Fang, M.; & Stapleton, H.M. (2014). Metabolites of
organophosphate flame retardants and 2-ethylhexy! tetrabromobenzoate in urine from paired mothers and
toddlers. Environmental Science & Technology, 48(17), 10432-38. doi: 10.1021/e55025299.

50 Stapleton, H.M.; Eagle, S.; Sjédin, A.; & Webster, T.F. (2012). Serum PBDEs in a North Carolina
toddler cohort: associations with handwipes, house dust, and socioeconomic variables. Environmental
Health Perspectives, 120(7), 1049-54. doi: 10.1289/ehp.1104802.

51 Zota, A.R.; Rudel, R.A.; Morello-Frosch, R.A.; & Brody, J.G. (2008). Elevated house dust and serum
concentrations of PBDESs in California: unintended consequences of furniture flammability standards?
Environmental Science & Technology, 42(21), §158-64. doi: 10.1021/es801792z.

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

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

5% Sj6din, A.; Wong, L.; Jones, R.S.; Park, A.; Zhang, Y.; Hodge, C.; Dipietro, E.; McClure, C.; Turner,
W.; Needham, L.L.; & Patterson Jr., D.G. (2008). Serum concentrations of polybrominated diphenyl ethers
(PBDE:s) and polybrominated biphenyl (PBB) in the United States population: 2003-2004. Environmental
Science & Technology, 42(4), 1377-84. doi: 10.1021/es702451p.

20






Answer:

The petition does not request that CPSC ban non-polymeric additive flame retardants but
rather is narrowly tailored to focus on four categories of consumer products: children’s
products, mattresses and mattress pads, furniture and electronic casings.

We are unable to provide an estimate of what percentage of the products that the CPSC
regulates would be impacted by a ban of on non-polymeric additive organohalogen flame
retardants. We do know, however, that numerous studies document the presence of these
chemicals in infant and children’s products, mattress and mattress pads, residential
furniture and electronic casings. (See response to Question 2 above).
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1. INTRODUCTION

Under the authority of § 5(¢) of the Toxic Substances Control Act ("I'SCA") (15 U.S.C.
2604(e)), the Environmental Px‘otection Agency ("EPA" or "the Agency") issues the attached
Order, regarding premanufacture notice ("PMN") P04-404 submitted by | ]
(“the Company"), to take effect upon expiration of the PMN review period.

Under § 15 of TSCA, it is unlawful for any person to fail or refuse to comply with any
provision of § 5 or any order issued under § 5. Violators may be subject to various penaltics and
to both criminal and civil liability pursuant to § 16, and to specific enforcement and seizure
pursuant to § 17. In addition, chemical substances subject to an Order issued under § 5 of TSCA,

such as this one, are subject to the § 12(b) export notice requirement.

IL. SUMMARY OF TERMS OF THE ORDER

The Consent Order for this PMN substance requires the Company to:
(a) submit to EPA certain toxicity testing in two tiers, at least 14 weeks before manufacturing or
importing a total of [ ] and [ ] kilograms, respectively, of the PMN substance;
(b) label containers of the PMN substance and provide Material Safety Data Sheets (MSDSs) and
worker training in accordance with the provisions of the Hazard Communication Program
section;
(c) distribute the PMN substance only to a person who agrees to follow the same restrictions
applicable to the company (except the toxicity testing requirements) and to not further distribute

the PMN substance until after it has been completely reacted, cured, or incorporated into a [

1;
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{(d) not release the PMN substance into the waters of the United States; and

(¢) maintain certain records.

A Consent Order for Contract Manufacturer is attached to extend these requirements to

the Contract Manufacturer.

I CONTENTS OF PMN

Confidential Business Information Claims (Bracketed in the Preamble and Order): Company

name; chemical identity; trade identification; production volume; manufacturing, processing and

use information.

Chemical Identity:

Specific: |
1
Generic: Tetrabromophthalate Diol Diester
Specific: | 1
Generic; Flame Retardant
Ma 't T 5 T mer| 1

Test Data Submitted with PMN: None.
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IV. EPA'S ASS™“MENT OF EXPOSURE AND RISK

The following are EPA’s predictions regarding the probable toxicity, human exposure
and environmental release of the PMN substance, based on the information currently available to
the Agency.

Human Health Effects Summary:

Absorption: Absorption of low molecular weight fraction is expected to be poor via all routes of
exposure (dermal, inhalation, and GI tract).
Toxicological Endpoints of Concerns: For the low molecular weight (LMW) components of the
PMN substance, there are concerns for liver and kidney toxicity, and for potential to be
persistent, bioaccumulative, and toxic (PBT). The Agency estimates that these LMW
components of the PMN substance may persist in the environment more than six months, may
have a bioaccumulation factor of greater than or equal to 1000, and be potentially toxic over long
periods of fime. There are also carcinogenicity concerns for the potential formation of
brominated | ] during combustion in municipal incinerators of
disposed consumer products containing the PMN substance. The Agency has also determined
that the degradation (either metabolic or environmental) products of the PMN substance [

} may cause liver toxicity.
Basis: Kidney and liver toxicity and PBT concerns are based on test data on structurally similar

halogenated esters. (See EPA’s Policy Statement on New Chemical PBTs at 64 FR 60194, Nov.

4, 1999, and y~v.epa.gov/oppt/newchems/pbtpolicy.htm.) Based on available test data on
halogenated [ ], the Agency has determined that those chemical substances are probable

human carcinogens and may cause toxic effccts in aquatic and terrestrial organisms.
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Risk to Occupational Workers:

Inhalation exposures are expected to be negligible and, duc to low absorption potential and the
expectation that the Company will utilize dermal protective equipment, dermal exposures are not
expected to pose an unreasonable risk to workers.

Risk to Cc~mers:

Formulations containing the PMN substance will be used in consumer goods. The Agency has
not determined that resulting exposures may present an unreasonable risk to human health.
However, based on the PBT potential of the LMW components of the PMN substance, the
potential toxicity of the intact PMN substance, and the potential toxicity of the
tetrabromophthalate degradation product, EPA does find that there may be significant (or
substantial) human exposure to the substance.

Environmental Effects Summary;

Concerns: Chronic toxicity to aquatic organisms. EPA predicts a concern concentration of 3.0
parts per billion (ppb) of the LMW components of the PMN substance.
Basis: Data on halogenated esters structurally similar to the LMW components of parent PMN

substance. See hitp://www.epa.gov/opr*’ swche~'shemcat.htm (“Esters”) for further

information.

Exposure and Environmental Release and Risk Summary:

|
Manufacture Process/ Use
# Sites [] [] )
Workers [l []
{#/site)
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Concern Concentration

Exposure [ [ ]
(days/year)

Dermal Exposure up to 1,764 up to 1,764
(mg/day)

Inhalation Exposure negligible negligible
(mg/day)

Drinking Water Exposure none 1x10°
(me/ke/day) (average daily dose)
Releases NA 1
(days/ycar)

Release to Water not expected' 1.28*
(kg/site/day)

Surface Water Concentration NA 89
(ppb)

Days Exceeding Aquatic Toxicity NA 1

In the absence of regulation, additional releases to surface waters and PBT concerns

associated with the PMN substance may present an unreasonable risk to the environment.

V. EPA'S CONCLUSIONS ©" LAW

The following findings constitute the basis of the Consent Order:

A. EPA is unable to determine the potential for adverse effects from exposure of humans and

aquatic organisms to the LMW components of the PMN substance and potential breakdown

products of the PMN substance. Further EPA is unable to determine the potential for human

Reactor cleaned with solvent, which is recycled into the next batch. Worst case 580
kg/yr of PMN substance disposed of via incineralion,

’In lieu of releases to water, these releases from cleaning residuals from dedicated
shipping containers could go to landfill (32 kg/yr) or incineration (160 kg/yr)
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health and environmental effects from by-products potentially formed during incineration of [

] containing the PMN substance. EPA therefore concludes, pursuant to §
5(e)(1)(A)(i) of TSCA, that the information available to the Agency is insufficient to permit a
reasoned evaluation of the human health and environmental effects of the PMN substance.

B. In light of the potential risk of environmental effects posed by the uncontrolled manufacture,
import, processing, distribution in commerce, use, and disposal of the PMN substance, and the
Agency's conclusion that issuing the Order will not result in any significant loss of benefits té
society, EPA has concluded, pursuant to § 5(e)(1)(A)(ii)(1) of TSCA, that uncontrolled
manufacture, import, processing, distribution in commerce, use, and disposal of the PMN
substance may present an unreasonable risk of injury to the environment.

C. In light of the estimated production volume of, and human exposure to, the PMN substance,
EPA has further concluded, pursuant to § 5(e)(1)(A)(i1)(I1) of TSCA, that the PMN substance
will be produced in substantial quantities and may reasonably be anticipated to enter the
environment in substantial quantities, and there may be significant (or substantial) human

exposure to the substance.

VI INFORMATION REQUIRED TO EVALUAT" """ JMAN HEALTF **™M

ENVIRONMENTAL EFFECTS

The Order prohibits the Company from exceeding a specified production volume unless
the Company submits the information described in the Testing section of this Order in
accordance with the conditions specified in the Testing section. The Order's restrictions on

manufacture, import, processing, distribution in commerce, use, and disposal of the PMN
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substance will remain in effect until the Order is modified or revoked by EPA based on

submission of that or other relevant information,



CONSENT ORDER

1. TERMS OF MANUFACTURE, IMPORT, PROCESSING,
DISTRIBUTION IN COMMER™ USE, AND DISPOSAL
PENDING SUBMISSION AND EVALUATION
OF INFORMATION

[ 1 (“the Company™) is prohibited from manufacturing,
importing, processing, distributing in commerce, using, or disposing of the chemical substance |
I,
diacetate] (P04-404) (“the PMN substance”) in the United States, for any nonexempt commercial
purpose, pending the development of information necessary for a reasoned evaluation of the
human health and environmental effects of the substance, and the completion of EPA’s review

of, and regulatory action based on, that information, except under the following conditions:
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(a) Section 8(e) Reporting. Reports of information on the PMN substance which reasonably
supports the conclusion that the PMN substance presents a substantial risk of injury to health or
the environment, which is required to be reported under EPA’s section 8(e) policy statement at
43 Federal Register 11110 (March 16, 1978) as amended at 52 Federal Register 20083 (May 29,
1987), shall reference the appropriate PMN identification number for this substance and contain
a statement that the substance is subject to this Consent Order. Additional information regarding

section 8(e) reporting requitements can be found in the reporting guide referenced at 68 Federal

Register 33129 (June 3, 2003).

(b) No*~= of Study Scheduling. The Company shall notify, in writing, the EPA Laboratory Data
Integrity Branch (2225A), Office of Enforcement and Compliance Assurance, U.S.

Environmental Protection Agency, 1200 Pennsylvania Avenue, NW, Washington, D.C. 20460, of
the following information within 10 days of scheduling any study required to be performed
pursuant to this Order, or within 15 days after the effective date of this Order, whichever is later:

1. The date when the study is scheduled to commence;

2. The name and address of the laboratory which will conduct the study; and

3. The name and telephone number of a person at the Company or the laboratory whom
EPA may contact regarding the study.

4. The appropriate PMN identification number for each substance and a statement that

the substance is subject to this Consent Order.
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(¢) Good Laboratory Practice Standards and Test Protocols. Each study required to be

performed pursuant to this Order must be conducted according to TSCA Good Laboratory
Practice Standards at 40 CFR Part 792 and using methodologies generally accepted at the time
the study is initiated. Before statting to conduct any study, the Company must obtain approval of
test protocols from EP A by submitting written protocols. EPA will respond to the Company
within 4 weeks of receiving the written protocols. Published test guidelines specified in
paragraph (d) provide general guidance for development of test protocols, but are not themselves

acceptable protocols.

(d) Triggered Testing Requirements. The Company is prohibited from manufacturing or

importing, or causing another person to manufacture or import, the PMN substance beyond the
following aggregate manufacture and import volumes ("the production limits"), unless the
Company conducts the following studies on the PMN substance and submits all final reports and

underlying data in accordance with the conditions specified in this Testing section.



Produ -+~ " it Study Guideline

Tier 1:

[ ] Algal Toxicity Test OPPTS 850.5400
Aquatic Invertebrate OPPTS 850.1010
Acute Toxicity Test,

Freshwater Daphnids

Fish Acute Toxicity Test OPPTS 850.1075
Either:

1) Shake-tlask Die-away OPPTS 835.3170,
Test, or

2) Aerobic and Anaerobic OECD 308

Transformation in Aquatic
Sediments, or

an equivalent test
(including identification of
breakdown products)

Either:
1) Fish BCF; or OPPTS 850.1730
2) Bioconcentration: OECD 305

Flow-through Fish Test; or
an equivalent test.
(Measured BCF
(bioconcentration factor)
should be based on 100
percent active ingredient

and measured

concentration(s))

Incineration Simulation Consult with the Agency
Study for protocol

Porous Pot (sewage OPPTS 835.3220

treatment simulation)



Tier 2: [

5.

Migration Study from final
foam products

T'wo Generation
Reproduction Study: rats,
oral route, modified with
complementary blood
chemistry and
histopathology from the
90-day oral study protocol

Developmental Toxicity
Study: rats, oral route

Consult with the Agency
for protocol

OPPTS 870.3800,

combined with OPPTS
870.3100

OPPTS 870.3700

(e) Test Reports. The Company shall: (1) conduct each study in good faith, with due care, and

in a scientifically valid manner; (2) promptly furnish to EPA the results of any interim phase of

each study; and (3) submit, in triplicate (with an additional sanitized copy, if confidential

business information is involved), the final report of each study and all underlying data ("the

report and data") to EPA no later than 14 weeks prior to exceeding the applicable production

limit. The final 1'ep61’[ shall contain the contents specified in 40 CFR 792.185. Underlying data

shall be submitted to EPA in accordance with the applicable "Reporting”, "Data and Reporting”,

and "T'est Report” subparagraphs in the applicable test guidelines. However, for purposes of this

Consent Order, the word "should" in those subparagraphs shall be interpreted to mean "shall" to

make clear that the submission of such information is mandatory. EPA will require the

submission of raw data such as slides and laboratory notebooks only if EPA finds, on the basis of

professional judgment, that an adequate evaluation of the study cannot take place in the absence

of these items.
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(€)(3), the Company shall comply with subparagraph (¢)(3). If there is insufficient time for the
Company to comply with subparagraph (e)(3), the Company may exceed the production limit and
shall submit the report and data in triplicate to EPA within a reasonable period of time, all as
specified by EPA in the notice described in subparagraph (h)(1). EPA will respond to the
Company, in writing, within 6 weeks of receiving the Company's report and data.

(ii) The Company may, within 4 weeks of receiving from EPA the notice

described in subparagraph (h)(1), submit to EPA a written report refuting EPA's finding. EPA

will respond to the Company, in writing, within 4 weeks of receiving the Company's repott.

(i) Company Determination of Invalid Data. (1) Except as described in subparagraph (1)(2), if
the Company becomes aware that circumstances clearly beyond the control of the Company or
laboratory will prevent, or have prevented, development of scientifically valid data under the
conditions specified in paragraphs (c) and (¢), the Company remains prohibited from further
manufacture and import of the PMN substanee beyond the applicable production limit.

(2) The Comp'any may submit to EPA, within 2 weeks of first becoming aware of such
circumstances, a written statement explaining why circumstances clearly beyond the control of
the Company or laboratory will cause or have caused development of scientifically invalid data.
EPA will notify the Company of its response, in writing, within 4 weeks of receiving the
Company's report. EPA's written response may either:

(i) allow the Company to continue to manufacture and import the PMN substance

beyond the applicable production limit, or



-8-

(i) require the Company to continue to conduct, or to reconduct, the study in
compliance with paragraphs (b), (c), and (¢)(1) and (2). If there is sufficient time to conduct or
reconduct the study and submit the report and data to EPA at least 14 weeks before exceeding the
production limit as required by subparagraph (e)(3), the Company shall comply with
subparagraph (e)(3). If there is insufficient time for the Company to comply with subparagraph
(e)(3), the Company may exceed the production limit and shall submit the report and data in
triplicate to EPA within a reasonéble period of time, all as specified by EPA in the notice
described in subparagraph (1)(2). EPA will respond to the Company, in writing, within 6 weeks
of receiving the Company's report and data, as to whether the Company may continue to

manufacture and import beyond the applicable production limit.

(j) Unreasonable Risk. (1) EPA may notify the Company in writing that EPA finds that the data

generated by a study are scientifically valid and unequivocal and indicate that, despite the terms
of this Order, the PMN substance will or may present an unreasonable risk of injury to human
health or the environment. EPA's notice may specify that the Company undertake certain actions
concerning further testing, manufacture, import, processing, distribution, use and/or disposal of
the PMN substance to mitigate exposures to or to better characterize the risks presented by the
PMN substance. Within 2 weeks from receipt of such a notice, the Company must cease all
manufacture, jmport, processing, distribution, use and disposal of the PMN substance, unless
cither:

(2) within 2 weeks from receipt of the ;10t1'ce described in subparagraph (j)(1), the

Company complies with such requirements as EPA's notice specifies; or
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(3) within 4 weeks from receipt of the notice described in subparagraph (G)(1), the
Company submits to EPA a written report refuting EPA's finding and/or the appropriateness of
any additional requirements imposed by EPA. The Company may continue to manufacture,
import, process, distribute, use and dispose of the PMN substance in accordance with the terms
of this Order pending EPA’s response to the Company's written report. EPA will respond to the
Company, in writing, within 4 weeks of receiving the Company’s report. Within 2 weeks of
receipt of EPA's written response, the Company shall comply with any requirements imposed by
EPA's response or cease all manufacture, import, processing, distribution, use and disposal of the

PMN substance,

(k) Other Requirements. Regardless of the satisfaction of any other conditions in this Testing

section, the Company must continue to obey all the terms of this Consent Order until otherwise
notified in writing by EPA. The Company may, based upon submitted test data or other relevant
information, petition EPA to modify or revoke provisions of this Consent Order pursuant to Part

IV. of this Consent Order.

HAZARD COMMUNICATION PROGRAM

(a) Written Hlazard Communication Program. The Company shall develop and implement a
written hazard communication program for the PMN substance in each workplace. The written
program will, at a minimum, describe how the requirements of this section for labels, MSDSs,
and other forms of Waming material will be satisfied. The Company must make the written

hazard communication program available, upon request, to all employees, contractor employees,
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and their designated representatives. The Company may rely on an existing hazard
communication program, including an existing program established under the Occupational
Safety and Health Administration (OSHA) Hazard Communication Standard (29 CFR
1910.1200), to comply with this paragraph provided that the existing hazard communication
program satisfies the requirements of this section. The written program shall include the
following:

(1) Alist of chemical substances known to be present in the work area which are subject
to a TSCA section 5(e) consent order signed by the Company or to a TSCA section 5(a)(2)
SNUR at 40 CFR Part 721, subpart E. The list must be maintained in each work area where the
PMN substance is known to be present and must use the identity provided on the MSDS for the
substance required under paragraph (c) of this section. The list may be compiled for the
workplace or for individual work areas. If the Company is required either by another Order
issued under section 5(e) of TSCA or by a TSCA section 5(a)(2) SNUR at 40 CFR Part 721,
subpart E, to maintain a list of substances, the lists shall be combined with the list under this
subparagraph,

(2) The methods the Company will use to inform employees of the hazards of non-
routine tasks involving the PMN substance (e.g., cleaning of reactor vessels), and the hazards
associated with the PMN substance contained in unlabeled pipes in their work area.

(3) The methods the Company will use to inform contractors of the presence of the PMN
substance in the Company's workplace and of the provisions of this Order if employees of the
contractor work in the Company's workplace and are reasonably likely to be exposed to the PMN

substance while in the Company's workplace.
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(b) ™ -beling, (1) The Company shall ensure that each container of the substance in the
workplace is labeled in accordance with this subparagraph (b)(1).

(i) The label shall, at a minimum, contain the following information:

(A) A statement of the health hazards(s) and precautionary measure(s), if
any, identified in paragraph (g) of this section or by the Company, for the PMN substance.

(B) The identity by which the PMN substance may be commonly
recognized.

(C) A statement of the environmental hazard(s) and precautionary
measure(s), if any, identified in paragraph (g) of this section, or by the Company, for the PMN
substance.

(D) A statement of exposure and precautionary measure(s), if any,
identified in paragraph (g) of this section, or by the Company, for the PMN substance.

(ii) The Company may use signs, placards, process sheets, batch tickets, operating
procedures, or other such written materials in lieu of affixing labels to individual stationary
process containers, as long as the alternative method identifies the containers to which it is
applicable and conveys information specified by subparagraph (B)(l)(i) of this section. Any
written materials must be readily accessible to the employees in their work areas throughout each

work shift,

(iii) The Company need not label portable containers into which the PMN
substance is transferred from labeled containers, and which are intended only for the immediate

use of the employee who performs the transfer.
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(iv) The Company shall not remove or deface an existing label on containers of
the PMN substance obtained from persons outside the Company unless the container is
immediately relabeled with the information specified in subparagraph (b)(1)(i) of this section.

(2) The Company shall ensure that each container of the substance leaving its workplace
for distribution in commerce is labeled in accordance with this subparagraph (b)(2).

(i) The label shall, at a minimum, contain the following information:

(A) The information prescribed in subparagraph (b)(1)(i) of this section.

(B) The name and address of the manufacturer or a responsible party who
can provide additional information on the substarnce for hazard evaluation and any appropriate
emergency procedures.

(i1) The label shall not contlict with the requirements of the Hazardous Materials
Transportation Act (18 U.S.C. 1801 et. seq.) and regulations issued under that Act by the
Department of Transportation.

(3) Thelabel, or alternative forms of warning, shall be icgible and prominently displayed.

(4) The label, or alternative forms of warning, shall be printed in English; however, the

information may be repeated in other languages.

(5) Ifthe label or alternative form of warning is to be applied to a mixture containing the
PMN substance in combination with any other substance that is either subject to another TSCA
section 5(¢) Order applicable to the Company, or subject to a TSCA section 5(a)(2) SNUR at 40
CFR Part 721, subpart E, or defined as a "hazardous chemical” under the Qccupational Safety
and Health Administration (OSHA) Hazard Communica’_cion Standard (29 CFR 1900.1200), the

Company may prescribe on the label, MSDS, or alternative form of warning, the measures to
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control worker exposure or environmental release which the Company determines provide the
greatest degree of protection. However, should these control measures differ from the applicable
measures required under this Order, the Company must seck a determination of equivalency for

such alternative control measures pursuant to 40 CFR 721.30 before prescribing them under this

subparagraph (b)(5).

(c) Material Safety Data Sheets. (1) The Company must obtain or develop an MSDS for the

PMN substance.
(2) The MSDS shall contain, at a minimum, the following information:

(i) The identity used on the container label of the PMN substance under this
section, and, if not claimed confidential, the chemical and common name of the PMN substance.
If the chemical and common name are claimed confidential, a generic chemical name must be
used.

(if) Physical and chemical characteristics of the substance known to the
Company, (e.g., vapor pressure, flash point).

(iif) The physical hazards of the substance known to the Company, including the
potential for fire, explosion, and reactivity.

(iv) The potential human and environmental hazards as specified in paragraph (g)

of this section.

(v) Signs and symptoms of exposure, and any medical conditions which are
expected.to be aggravated by exposure to the PMN substance known to the Company.

(vi) The primary routes of exposure to the PMN substance,
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(vii) Precautionary measures to control worker exposure and/or environmental
release required by this Order, or alternative control measures which EPA has determined under
40 CFR 721.30 provide substantially the same degree of protection as the identified control
measures.

(viii) Any generally applicable precautions for safe handling and use of the PMN
substance which are known to the Company, including appropriate hygienic practices, protective
measures during repair and maintenance of contaminated equipment, and procedures for response
to spills and leaks.

(ix) Any generally applicable control measures which are known to the Company,
such as appropriate engincering controls, work practices, or personal protective equipment,

(x) Emergency first aid procedures known to the Company.

(xi) The date of preparation of the MSDS or of its last revision.

(x1i) The name, address, and telephone number of the Company or another
responsible party who can provide additional information on the chemical substance and any
appropriate emergency procedures.

(3) Ifno relevant information is found or known for any given category on the MSDS,
the Company must mark the MSDS to indicate that no applicable information was found.

(4) Where multiple mixtures containing the PMN substance have similar compositions
(i.e., the chemical ingredients are essentially the same, but the specific composition varies from
mixture to mixture) and similar hazards, the Company may prepare one MSDS to apply to all of

these multiple mixtures.
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(5) If the Company becomes aware of any significant new information regarding the
hazards of the PMN substance or ways to protect against the hazards, this new information must
be added to the MSDS within 3 months from the‘ time the Company becomes aware of the new
information. If the PMN substance is ot being manufactured, imported, processed, or used in
the Company's workplace, the Company must add the new information to the MSDS before the
PMN substance is reintroduced into the workplace.

(6) The Company must ensure that persons receiving the PMN substance from the
Company are provided an appropriate MSDS with their initial shipment and with the first
shipment after an MSDS is revised. The Company may either provide the MSDS with the
shipped containers or send it to the person prior to or at the time of shipment.

(7) The Company must maintain a copy of the MSDS in its workplace, and must ensure
that it is readily accessible during each work shift to employees when they are in their work
areas,

(8) The MSDS may be kept in any form, including as operating procedures, and may be
designed to cover groups of substances in a work area where it may be more appropriate to
address the potential hazards of a process rather than individual substances. However, in all
cases, the required information must be provided for the PMN substance and must be readily
accessible during each work shift to employees when they are in their work areas.

(9) The MSDS nrust be printed in English; however, the information may be repeated in

other languages.
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(d) Emplovee Information and Training. The Company must ensure that employees are

provided with information and training on the PMN substance. This information and training
must be provided at the time of each employee's initial assignment to a work arca containing the
PMN substance and whenever the PMN substance is introduced into the employee's work area
for the first time.

(1) The information provided to employees under this paragraph shall include:

(i) The requirements of this section.

(i1) Any operations in the work area where the PMN substance is present.

(iii) The location and availability of the written hazard communication program
required under paragraph (a) of this section, including the list of substances required by
subparagraph (a)(1) of this section and MSDSs required by paragraph (c) of this section.

(2) The training provided to employees shall include:

(i) Methods and observations that may be used to detect the presence or release of
the PMN substance in or from an employee's work area (such as monitoring conducted by the
Company, continuous monitoring devices, visual appearance, or odor of the substance when
being released).

(ii) The potential human health and environmental hazards of the PMN substance
as specified in paragraph (g) of this section.

(iii) The measures employees can take to protect themselves and the environment
from the PMN substance, including specific procedures the Company has implemented to protect
employees and the environment from exposure to the PMN substance, including appropriate

work practices, emergency procedures, personal protective equipment, engineering controls, and
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other measures to control worker exposure and/or environmental release required under this

Order, or alternative control measures which EPA has determined under 40 CFR 721.30 provide
the same degree of protection as the specified control measures.

(iv) The requirements of the hazard communication program developed by the
Company under this section, including an explanation of the labeling system and the MSDS

required by this section and guidance on obtaining and using appropriate hazard information.

(e) Low Concentrations in Mixtures. If the PMN substance is present in the work area only as a

mixture, the Company is exenpt from the provisions of this section if the concentration of the
PMN substance in the mixture does not exceed 1.0 percent by weight or volume, or 0.1 percent
by weight or volume if paragraph (g) of this section identifies cancer as a potential human health
hazard of the PMN substance. However, this exemption does not apply if the Company has
reason to believe that during intended use or processing in the work area, the PMN substance in

the mixture may be reconcentrated above the 1.0 or 0.1 percent level, whichever is applicable.

(f) Existing Hazard Communication Program. The Company need not take additional actions if

existing programs and procedures satisfy the requirements of this section.

(g) Human Health, Environmental Hazard, Exposure, and Precantionary Statements. The

following human health and environmental hazard and precautionary statements shall appear on
each label as specified in paragraph (b) and the MSDS as specified in paragraph (c) of this

section:
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(1) Human health hazard statements. This substance may cause:
(i) internal organ effects.
(2) Human hazard precautionary statements. When using this substance:
(i) avoid skin contact.
(ii) use skin protection.
(3) Environmental hazard statements. This substance may be:
(i) toxic to fish.
(i1) toxic to aquatic organisms.
(4) Environmental hazard precautionary statements. Notice to users:
(1) do not release to water.
(5) The human and environmental hazard and precautionary statement contained on a

label prepared pursuant to paragraph (b) of this section must be followed by the statement: "See

the MSDS for details."

MANUFACTURING

(a) The Company shall not cause, encourage, or suggest the manufacture and/or import of the

PMN substance by any other person outside the Company, except a Contract Manufacturer as

described in paragraph (b).

(b) Notwithstanding paragraph (a), the Company may cause a "Contract Manufacturer" outside
the Company to manufacture and/or import the PMN substance according to the following

conditions:
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Contract Manufacturer, the Company shall immediately cease to cause the Contract
Manufacturer to manufacture or import the PMN substance, shall notify EPA of the failure to
comply, and shall resume causing the Contract Manufacturer to manufacture or import the PMN

substance only upon written notification from the Agency.

(c)(1) Sunset Following SNUR. Paragraph (a) shall expire 75 days after promulgation of a final

significant new use rule ("SNUR") governing the PMN substance under section 5(a)(2) of TSCA
unless the Company is notified on or before that day of an action in a Federal Court seeking
judicial review of the SNUR. If the Company is so notified, paragraph (a) shall not expire until
EPA notifies the Company in writing that all Federal Court actions involving the SNUR have

been resolved and the validity of the SNUR affirmed.

(2) Notice of SNUR. When EPA promulgates a final SNUR for the PMN substance and

paragraph (a) expires in accordance with subparagraph (c)(1), the Company shall notify each
person whom it causes, encourages or suggests to manufacture or import the PMN substance of
the existence of the SNUR, Such notification must be in writing and must specifically include all
limitations contained in the SNUR which are deﬁned as significant new uses, and which would
invoke significant new use notification to EPA for the PMN substance. Such notice must also

reference the publication of the SNUR for this PMN substance in either the Federal Register or

i Code of Federal Ri _ lations,

(3) Subparagraph (c)(1) shall not negate the effect of any fully executed Consent Order

for Contract Manufacturer entered into under subparagraph (b)(2).
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clothing, aprons, hoods, chemical goggles, face splash shields, or equivalent eye protection, and
vatious types of respirators. Barrier creams are not included in this definition.

"Process stream" means all reasonably anticipated transfer, flow, or disposal of a
chemical substance, regardless of physical state or concentration, through all intended operations
of processing, including the cleaning of equipment.

"Scientifically invalid" means any significant departure from the EPA-approved protocol
or the Good Laboratory Practice Standards at 40 CFR Part 792 without prior or subsequent
Agency approval that prevents a reasoned evaluation of the health or environmental effects of the

PMN substance.

"Scientifically equivocal data" means data which, although developed in apparent
conformity with the Good Laboratory Practice Standards and EPA-approved protocols, are
inconclusive, internally inconsistent, or otherwise insufficient to permit a reasoned evaluation of
the potential risk of injury to human health or the environment of the PMN substance.

"Sealed container" means a closed container that is physically and chemically suitable for
long-term containment of the PMN substance, and from which there will be no human exposure
to, nor environmental release of, the PMN substance during transport and storage.

"Use stream"” means all reasonably anticipated transfet, flow, or disposal of a chemical
substance, regardiess of physical state or concentration, through all intended operations of
industrial, commercial, or consumer use.,

"Waters of the United States" has the meaning set forth in 40 CFR 122.2.

"Work area" means a room or defined space in a workplace where the PMN substance is
manufactured, processed, or used and where employees are present.

"Workplace" means an establishment at one geographic location containing one or more
work areas.
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household upholstered furniture and foam baby products. TCPP has been detected
in household furniture including footstools, ottomans and chairs (Stapleton et al.,
2009). TCPP has also been detected in polyurethane foam in certain baby products
including car seats, changing table pads, sleep positioners, portable mattresses,
nursing pillows and rocking chairs (Stapleton et al., 2011).

TDCPP has been detected in furniture such as sofas, chairs and futons and in baby
products including rocking chairs, baby strollers, car seats, changing pads, sleep
positioners, portable mattresses, nursing pillows and infant bathmats (Stapleton et
al., 2009; Stapleton et al., 2011). TDCPP has also been reported to the Washington
State Children’s Safe Product Act database (2014) for its use as a flame retardant in
“arts/crafts variety pack” and also as a contaminant in footwear for children.

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

TBPH (CASRN 26040-51-7) and TBB (CASRN 183658-27-7) are two components of
Chemtura’s flame retardant Firemaster® 550, an additive flame retardant
(Chemtura, 2013b; Stapleton et al., 2008a). Beatrr, et al. (Bearr et al., 2010) states
that Firemaster® BZ-54 is made up of the same TBB-TBPH formulation as is in
Firemaster®550. The product’s technical data sheet describes it as a
“tetrabromophthalic anhydride derivative,” with a bromine content of 54%
(Chemtura, 2007b). Firemaster® 550 is a liquid flame retardant for flexible
polyurethane applications. Firemaster® 550 is mainly applied to furniture containing
polyurethane foam, such as couches, ottomans and chairs. According to the 2008
End-Use Market Survey on the Polyurethane Industry in the US, Canada, and Mexico,
230 million pounds of flexible slabstock was used in furniture in the United States in
2008, of which 210 million pounds was used in residential furniture and 20 million
pounds was used in non-residential furniture (ACC, 2009). However, the percentage
of this market that utilizes Firemaster® products is unknown. Firemaster® BZ-54 is

( | T ik y! hai e otk I with
alkyphenyl diphenyl phosphate ¢. _.___ .. . . 2007b; Weil and Levchik,
2009). TBPH and TBB have also been detected in gymnastlcs equipment, including
foam pit cubes, landing mats, sting mats, and vault runway carpets (Carignan et al.,
2013). These chemicals may therefore be found in other facilities containing foam
pits or equipment. Carpet padding is manufactured largely from flexible
polyurethane slabstock foam scraps and recycled foam (EPA, 2005) and have
lifespans of five to 15 years (Luedeka, 2012). Given that carpet backing is often
manufactured from recycled fo n scrap, carpet backing may have the same amount
of TBB/TBPH as furniture foam if the scrap foam is from a manufacturer that uses
Firemaster® 550 (Polyurethane Foam Association, 2012).

A more detailed discussion of the uses of TBB and TBPH, the organohalogen flame
retardants in Firemaster 550, can be found at pages 8-13 of TSCA Work Plan












99, 100, 153, 154, 183, 209) and 12 “novel” halogenated flame retardants: allyl-
2,3,4-tribromophenyl ether (ATE), 1,2,3,4,5-pentabromobenzene (PBBz), 2,3,5,6-
pentabromoethyl benzene (PBEB), hexabromobenzene (HBB), syn-dechlorane Plus
(syn-DP), anti-dechlorane Plus (anti-DP), 2-ethylhexyl-2,3,4,5-tetrabromobenzoate
(EH-TBB or TBB), bis(2-ethyl-1-hexyl) tetrabromophthalate (BEHTBP or TBPH),
octabromotrimethylphenylindane (OBIND), decabromodiplenylethane (DBDPE),
pentabromotoluene (PBT), and tris(1,3-dichloro-2-propyl) phosphate (TDCPP).

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

We are unaware of any objective, credible data showing any consumer benefits from
the use of non-polymeric additive organohalogen flame retardants in the four product
categories covered by the Petition for Rulemaking.

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

We are unable to provide an estimate of what percentage of the products that CPSC
regulates would be impacted by a ban of on non-polymeric additive organohalogen
flame retardants. We do know, however, that numerous studies document the
presence of these chemicals in ifant and children’s products, mattress and
mattress pads, residential furniture and electronic casings. (See response to
Question 1 above). Further, there are numerous instances in which non-polymeric
additive organohalogen flame retardant chemicals were not used in certain products
the CPSC regulates, evidencing the ability to make products that meet flammability
standards without them. This can often be achieved by product redesign, the use of
inherently flame-resistant materials, or substitution of nonhalogenated flame
retardant chemicals for organo ilogens.
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Many types of post-consumer plastics can be recycled into new products, but electronic and electrical products pose a
particular challenge, as they contain a greater diversity of materials and additives than simpler plastics. Electronic and
electrical waste (collectively termed E-waste) contains many additives that pose health concerns, including phthalate
plasticizers, flame retardants (FRs), and heavy metals [1]. These chemicals can re-enter commerce, potentially in-
creasing human exposure, when these plastics are recycled [2], [3]. Plastics that are separated from E-waste for recy-
cling include polystyrene and polycarbonate polymers from computer and television housings and polyvinyl chloride
(PVC) insulation from wires and cables. A recent analysis of recycled E-waste streams in the Netherlands estimated
that, of the particular brominated FRs termed POP-BDEs in E-waste (POP means a persistent organic pollutant under
the Stockholm Convention), 22% by mass end up in recycled plastic products [3]. That estimate does not include
several other FRs such as BDE-209 (also called deca), which are not currently listed as POPs,

Recent research in Europe showed brominated flame retardants (BFRs) contaminating food-contact items such as
kitchen utensils and thermal cups and found evidence that the BFRs originated from recycled E-waste [2], [4]. BFRs
have also been found at concentrations suggesting unintentional contamination in children’s toys [5], [6].

Bromine detected by XRF has previously been used as a proxy indicator of BFRs in products when other reasonable
sources of bromine have been ruled out [7]-[9]. Similarly, chlorine has been used as a proxy indicator of chlorinated
FRs in products that do not contain PVC or any other likely source of chlorine. The use of bromine and chlorine as
FR proxies was successfully demonstrated in our recent study of children’s car seat foams and fabrics [10].

The present study was undertaken to better understand the scale and spread of BFRs and other contaminants from E-
waste recycling across diverse consumer products. We analyzed the presence of bromine, chlorine, and metal elements
in 1,526 new plastic consumer products purchased in the United States in 2012-2014. The products were originally
tested as part of a series of healthystuff.org studies measuring elements of concern (Pb, Cd, As, Hg, Br, Cl, Sb) and
the results for individual products were posted online.

The present work includes a new analysis of these aggregated data in which we compared bromine measurements
across different categories of plastic products such as toys, baby products, gardening tools, costumes, and floor tiles.
See Figure 1 in Section 3.1 for a complete list of categories. We also carried out more sophisticated analyses on certain
products to determine the distribution and identity of BFRs. The study includes many product categories that have not,
to our knowledge, previously been examined for E-waste contamination.

The products were purcha  from a v ety of retailers and locations in the United States in 2012, 2013~ 2014
and analyzed by high definition X-ray tluorescence (HD XRF) spectroscopy soon after the time of purchase. ltems
with metal content greater than 5 wt% (50,000 ppm) were removed from the resulting data set. Wooden items were
also removed. The remaining products were polymeric. These were separated into polyvinyl chloride (PVC)--based
on chlorine content greater than 9 wt%--and non-PVC plastics.

Each product was assigned to a category. The categories and number of products in each is given in Figure 1. Both
PVC and non-PVC products were then separated into 1) electronic/electrical (E) items, such as holiday lights and
charger cables, and 2) non-E items. This separation was necessary because the E items are likely to contain intention-
ally added FRs, which we sought to distinguish from FRs arising unintentionally (possibly from E-waste recycled
plastics) in non-E consumer products.
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Products with bromine measurements less than 5 ppm were considered to be “free” of bromine for the purposes
of this study. As noted, a conservative .antification limit for bromine with our HD XRF is about 5 ppm, although
most measurements returning a concentration between 1 and 5 ppm probably do indicate bromine. We chose 5
ppm as a threshold above which we could assert with very high confidence the authenticity of bromine detection.

Mobile phones and tablets, which were dismantled in order to test the inner parts, had the most frequent bromine
detection. As illustrated in Figure 1, most 100% of phones and tablets had a part with greater than 100 ppm
bromine and more than half had a part with at least 10,000 ppm (1 wt%), presumably due to brominated chemicals
intentionally used as FRs.

More surprising are the next two categories in Figure 1. Fifty-one percent of beaded necklaces and garlands
(Mardi Gras/holiday beads) had bromine greater than 10,000 ppm and 27% had between 1,000 and 10,000 ppm.
While vinyl floor tiles did not have such high bromine concentrations--none above 10,000 ppm--the frequency of
bromine detection up to 1,000 ppm in the tiles was high: 81% of the floor tiles contained between 5 and 1,000
ppm bromine. Beaded necklaces and floor tiles are not electronic or electrical (E) items and thus are not expected
to contain FRs or any other chemical containing bromine, leading us to suspect they are contaminated with BFRs
from E-waste. Beads and floor tiles are explored in more detail in Sections 3.2 and 3.3.

Of the next three categories in Figure 1, holiday lights and tech accessories (such as charger cables) are electrical
in nature and likely to contain added FRs, so their high frequency of bromine is not surprising. The remaining
categories contain only non-E items. Taken as a whole, the detection of bromine in such a large portion of non-E
products is surprising: 57% of the 1,439 non-E products (i.c. all the categories listed in Figure 1 except for mobile
phones/tablets, holiday lights, and tech accessories) contained at least 5 ppm bromine.

Table 1 illustrates the difference in bromine content between non-E and E products. Beaded necklaces/garlands
were excluded from Table 1 because their anomalously high bromine concentrations for a non-E product; all
other products were included. More than half of new E products, including both PVC and non-PVC plastics,
contained bromine >1000 ppm, suggesting intentionally added FRs, while few non-E items had >1000 ppm (4%
in PVC; 6% in non-PVC). Non-E items were more likely (44% in PVC; 31% in non-PVC) to contain 5-100 ppm
bromine, suggesting unintentional contamination.

To test the hypothesis that relatively low levels of bromine in non-E plastic products indicate BFR contamination,
we examined the correlations between bromine and other elements typically found in E products and hence E-
waste: antimony, cadmium, copper, gold, iron, lead, manganese, rubidium, tin, and zinc. Table 2 shows that
among non-E products made of PVC, items containing at least 5 ppm bromine contained, on average, significantly
higher concentrations of the other elements than products containing <5 ppm bromine (termed “Br-free” in Table
2).
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In addition, the Petition for Rulemaking submitted to the CPSC on June 30, 2015 discusses the

presence of non-polymeric, additive organohalogen flame retardants in products at pages 25-28.
Question 3: Do you have data on how non-polymeric additive organohalogen flame retardants are
applied? And if so, please provide.

No, our organization does not have these data.

Question 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.

No, our organization does not have these data.

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

No, our organization does not have these data.

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

We are unaware of data showing any consumer benefits from the use of the four product categories

covered by the Petition for Rulemaking. Our members do report a market demand increase for

products without these types of flame retardants, especially in children’s products.

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

organohalogen flame retardants?

We do not have enough information to make this estimate.
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standard’. (a) Flame retardants have been added to children’s products in part because TB
117-1975 required certain catego s of products to meet that standard and in part
because non-FR padding foam became difficult to procure. Since the furniture market
dominated consumption, and FR chemicals were added for TB 117-1975 compliance,
little choice was available to manufacturers of children’s products. The change in
California’s standard coupled with increasing market pressure to eliminate toxic
chemicals from children’s products make it likely that many manufacturers will not
continue using FRs in children’s oducts. If it grants the petition, we urge the CPSC to
express its view that any chemical flame retardant in additive form is likely to cause more
harm than good. (b) Organohalogen FR chemicals are not needed to meet TB117-2013
for upholstered furniture, which is the most effective currently existent standard for
smoldering. As I have indicated in my 2013 presentation to CPSC, I do not believe that a
flaming-ignition test standard for pholstered furniture is needed for fire safety purposes,
and I do believe it would be inim al for health reasons. If CPSC adopts TB117-2013 for
Federal regulation purposes, this will also not entail any organohalogen chemicals usage.
(c) Currently, manufacturers are able to meet both 16CFR1632 and 16CFR1633 for
mattresses without using organohalogen chemicals. However, while many manufacturers
have been producing products without organohalogen FR chemicals, some have included
these chemicals, presumably for convenience reasons. Thus, I believe that an explicit
prohibition against their use for these products is desirable. (d) In the case of electronics
enclosures, organohalogen FR chemicals are typically added to TVs, but less frequently
to any other category of electronic products. This is solely and directly due to relevant
UL standards, primarily UL 94, UL 60065, and UL 62368. The proper course of action is
to have UL modify these standards so that TVs will be treated similarly to other
categories of electronics. In such case (if US TVs change from V-0 to HB cabinet
plastics), the UL 94-HB standard requirements will normally be met by use aluminum
trihydrate and not organohalogen FR chemicals. An explicit CPSC prohibition would
reinforce this shift.

3. 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 i ntify 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?

I do not believe that there would be any unforeseen (negative) consequences. FR
chemicals—of any type—would generally not be used in children’s products, upholstered
furniture, and mattresses. Boric acid would remain in use for cotton materials used in
furniture and mattresses. For TV  ousings, manufacturers would eliminate
organohalogen chemicals in favor of use of aluminum trihydrate (or, in some cases,
magnesium hydroxide). The health and ecological issues related to these three chemicals
are minimal and non-problematic. The CPSC could substantially decrease the risk that
manufacturers would add alternative toxic flame retardants to their products by adopting

' This includes a knock-on effect. FR chemicals are not added to products as an amenity. But, for example,
FR foams may be used in baby products even where not required in regulations, simply because of
availability issues. The California market under TB117-1975 had made it more efficient for manufacturers
to stock only FR foams.



TB 117-2013 as a mandatory national standard and asking UL to modify its standard for
electronic enclosures (currently UL 60065, or UL 62368-1 as of 2019).

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

The other main uses of organohalogen FR chemicals include thermal insulation foams,
wires & cables, non-cabinetry plastics of electronics and electrical equipment (notably
printed-circuit boards and various insulating supports for conducting components), and
vehicular passenger compartment materials. [ believe that use of FR chemicals in plastic
insulation foams is unnecessary, effective, and should be phased out by changing the
pertinent building code requirements that lead to this usage. The technical basis was
documented in detail in this paper: Babrauskas, V., Lucas, D., Eisenberg, D., Singla, V.,
Dedeo, M., and Blum, A., Flame etardants in Building Insulation: A Case for Re-
evaluating Building Codes, Building Research & Information 40, 738-755 (2012). Most
wires & cables for domestic use do not require use of FR chemicals. But they are
required for various industrial ar commercial applications. The most extreme
requirements are for plenum-rat¢ cables. These requirements normally cannot be met by
additive organohalogen FR chemicals. Instead, manufacturers use chloroalkane or
fluouroalkane polymers for this | rpose. These present some serious toxicological issues,
but do not fall under the heading of additive organohalogen FR chemicals. Printed circuit
boards almost always use TBBPA, but in reactive, not additive form. A wide variety of
additive organohalogen FR chemicals predominate for other electrical/electronics plastics
uses, since there is a diversity of plastics involved. Flame retardants or flame retardant
polymers are also used in textiles and aircraft and aerospace applications. However, in
the latter industries, the chemicals used are generally not the organohalogen chemicals
that are the subject of the Petition.

Commissioner Robert S. Adler

1. Safety Benefits From Additive FRs in Electronic Enclosures: Dr. Babrauskas, in
your testimony, you state 1at the risk of external ignition of electronic enclosures
is insignificant, so FR chemicals add little safety. Do you have studies or
statistics that demonstrate that small open flames such as those present in candles,
matches, or cigarette lighters do not present a significant fire hazard to these
electronic enclosures?

In the US, UL standards have generally required that TV sets have a V-0 rated cabinet,
while enclosures for most other « :ctronics are normally HB-rated. HB-rated enclosures
do not significantly resist extern: ignition sources, but, by the same token, these articles
normally do not incorporate organohalogen FR chemicals. Thus, TV sets have been the
only category of electronics in the US where requirements have existed for resistance to
external ignition sources. Yet, the risk is just not there, with regards to either TV or non-
TV electronics. NFPA data indicate that less than 1 fire death per annum is attributed to
candle ignition of appliances, and electronics comprises just a fraction of the totality of
appliances. In fact, NFPA authored an article entitled “Fires involving appliance housings
— Is there a clear and present danger?” where the answer given is clearly No.



I would further add that matches 1d cigarette lighters are a different category of ignition
sources than candles. While it is possible for accidental ignitions to occur with candles
(albeit exceptionally rarely), matches and cigarette lighters cannot conceivably be viewed
as an accidental ignition source. ..rget fuels are ignited from these ignition sources only
as incendiarism. It is generally considered within the fire safety profession that designing
consumer goods to resist incendiary ignitions is not a practicable strategy.

For many more technical details of the question of external ignitions of electronics
cabinets, I consider that the best explanation is the white paper “Case Against Candle
Resistant Electronics” presented ’ the Green Science Policy Institute, available online
at: http://greensciencepolicy.org/wp-content/uploads/2015/01/Case-against-candle-
resistant-electronics-2015.pdf

2. FR Chemical Additives Necessary to Increase Fire Safety in Products Cited in
the Petition: Dr. Babrauskas, in your testimony, you state that FRs can
significantly improve the fire behavior of materials like those mentioned in
the Petition, but only at very high loadings. Can you provide any data about
the amount of FR che icals that would be necessary to achieve significantly
greater fire protection? Would the added cost or increased health risk justify
the use of such added amounts of FR chemicals?

The best example may come frot my 1988 NIST studyz. Commonly-used (but
ineffectual except against very st 1l flames) FR loadings in furniture foams for the old
TB117-1975 have been around 5%. To obtain furniture which would not spread fire with
a medium-sized flame exposure required a foam so heavily loaded with multiple FR
chemicals that its density was some 2.5 times that of the non-FR foam. However, even
with large amounts of additive organohalogen FR chemicals, effectiveness against large
flame sources often cannot be assured and complex solutions can be needed which
include barriers and several different FR chemicals.

Commissioner Joseph Mohorovic

1. Do you have data on what non-polymeric additive organohalogen flame
retardants a in wha _ oducts? And if so, p  se provide.

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

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

? Babrauskas, V., Harris, R., Gann, R.G., Levin, B, Lee, B.T., and Peacock, R.D. (1988) Fire hazard
comparison of fire-retarded and non fire-retarded products. NBS Special Publication. NBS Special
Publication SP 749: National bureau of Standards.
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U.S. Const 1er Product Safety Commission
(C estions for the Record
Public H¢ -ing on the Petition Regarding
Additive C zanohalogen Flame Retardants

Drroald Lucas, Lawrence Berk: y National Laboratory

Chairman Elliot F. Kaye

1.

Supposing that the Comn :sion 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 Commis n should know now?

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

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

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

Commissioner Ann Marie Buerkle

1.

Please provide any data you have on how environmental persistence translates to
exposure hazards.

Commissioner Joseph Mohorovic

1.

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

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

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



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

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

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

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






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

Donald Lucas, Lawrence Berkele~ National L: * ratory

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 Petitioners share your concern about avoiding unintended consequences of
alternatives, as discussed in the Petition for Rulemaking at pages 54-57: “the fact that
organohalogen flame retardants are the focus of this Petition does not mean that
Petitioners endorse their replacement with halogen-free organophosphate flame
retardants. For example, non-halogenated organophosphate flame retardants can also
migrate out of consumer products. They have already been detected in house dust, at
levels often higher than those of PBDEs,! as well as in sediment, sewage sludge, and
wildlife.? Several non-halogenated organophosphate flame retardants have also been
detected on hand wipes rubbed on children’s skin,” in human blood,’ in the urine of

! van der Veen, 1., & de Boer, J. (2012). Phosphorus flame retardants: Properties, production,
environmental occurrence, toxicity and analysis. Chemosphere, 88(10), 1119-53. doi:
10.1016/j.chemosphere.2012.03.067; Stapleton, H.M.; Klosterhaus, S.; Eagle, S.; Fuh, J.; Meeker,
J.D.; Blum, A.; & Webster, T.F. (2009). Detection of organophosphate flame retardants in
furniture foam and U.S. house dust. Environmental Science and Technology, 43(19), 7490-95.
doi: 10.1021/es9014019.

?Van der Veen, I., Phosphorus flame retardants, supra note 1; Sundkvist, A.M.; Olofsson, U.; &
Haglund, P. (2010). Organophosphorus flame retardants and plasticizers in marine and fresh
water biota and in human milk. Journal of Environmental Monitoring, 12(4), 943-51. doi:
10.1039/b921910b.

3 Stapleton, H.M.; Misenheimer, J. offman, K.; & Webster, T.F. (2014). Flame retardant
associations between children’s handwipes and house dust. Chemosphere, 116, 54-60. doi:
10.1016/j.chemosphere.2013.12.1

* Jonsson, O.B.; Dyremark, E.; & Nilsson, U.L. (2001). Development of a microporous membrane
liquid-liquid extractor for organop sphate esters in human blood plasma: identification of
triphenyl phosphate and octyl diphenyl phosphate in donor plasma. Journal of Chromatography
B: Biomedical Sciences and Applications, 755(1-2): 157-64. doi: 10.1016/50378-4347(01)00055-
X.






For example, as I stated previously, the California Bureau of Electronic and Appliance
Repair, Home Furnishings and Thermal Insulation (BEARHFTI) concluded that juvenile
products such as strollers, infant carriers and nursing pillows would “not pose a serious
fire hazard to infants and children” (BEARHFTI 2010). This is because these products
are typically supervised and thus 1likely to be ignited, and even if they do come in
contact with a small open flame, these products will not sustain a flame.

CPSC’s own standard for mattresses and mattress pads, 16 C.F.R. section 1632, can and
is typically met without the use « organohalogen flame retardants. A high degree of
protection is achieved using the barrier technology, which couldn’t be achieved using
only flame retarded foam.

Flame retardants are added to the cases of modern electronics in theory to protect against
external ignition by a small cand -sized flame. However, in practice this is a highly
unlikely occurrence. Candle fires account for a small share of appliance housing fires,
and appliance housings as first items ignited account for a small share of candle fires
(Hall 2002; Ahrens 2007). Against larger fires such as a room fires, flame retardants in
electronics enclosures offer no significant protection.

Extensive scientific research has :monstrated that flame retardants at the levels used in
residential furniture foam cannot significantly delay or prevent fires (Babrauskas 1983;
Schuhmann and Hartzell 1989; Ray 1997). This research was the basis for updating
California’s Technical Bulletin 117 (TB 117) to a smolder standard (TB 117-2013) that
can be met without using flame retardants.

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

I will allow others to comment on the SAR methodology.

As a chemist, | will offer my opinion on the use of structural similarities in the
organohalogen fire retardant chemicals. The common unifying structural feature of the
class is the carbon-chlorine or ¢ Yon-bromine bond within the molecule. These
chemicals are all SVOCs, they release halogen atoms when heated, can increase the
production of toxic gases, soot, 10ke, and dioxins and furans during fires, and as
described by Drs. Collins, Epel and Halden, interact with biological tissues in specific
ways, being drawn to lipids and crossing into cells.

Aside from the common unifying structural feature, there are several structural variations
within the class of non-polymeric organohalogen flame retardants (e.g. some have a
phosphate group, some have aromatic rings, some have aliphatic rings or side chains).



This gives the chemicals somewhat different properties. However, within each of these
subtypes, there are well-studies members of each of these subtypes that can serve as
appropriate analogues for other structurally similar chemicals that have not been as well
studied. For example, the well-studied DecaBDE is an appropriate structural analogue for
the replacement flame retardant Deca Ethane. Similarly, the well-studied TCEP is an
appropriate structural analogue for the less-well studied TCPP, which differs only slightly
in its side chain structure.

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

I defer to other experts on this question.

Commissioner Ann Marie Buerkle

1. Please provide any data you have on how environmental persistence translates to
exposure hazards.

For a chemical that reacts or decomposes quickly, exposure to that chemical only occurs
over a limited time window. The persistence of halogenated flame retardant chemicals
means that these chemicals will continue to exist in the environment for long periods of
time (the time depends on the chemical, how they are bound into consumer products, how
discarded products are treated or recycled, and how wastes are stored).

For chemicals that remain in the environment, there are far more opportunities for
exposure over time. For example, a semi-volatile chemical that persists in the indoor
environment will continue to circulate between dust, air and surfaces, and a person in that
indoor environment will be cont uously exposed.® For a persistent chemical with a
single emission source (for exar le, a guest brings a baby stroller containing flame
retardants into your house for some time, and then takes it away), the flame retardant will
be 1 d into the indoor v nt,andt concent onofthe fli :retardant and
hence exposure will decline slowly as the chemical isr¢ | by ventilation or other
means (such as dust removal) over time. But for a persistent chemical with a continuous
emission, such as a couch containing flame retardants, exposures and exposure levels will
be continuous and consistent in the indoor environment, because even as the chemical is
removed, it is replaced by further emissions and continued circulation indoors.

Indeed, if a chemical is persistent in the human body, then the amount in your body can
actually rise over time if external exposures continue. The Food & Drug Administration

8 Weschler, C.J. & Nazaroff, W.W., 2008. Semivolatile organic compounds in indoor environments.
Atmospheric Environment, 42(40), pp.9018-9040. Available at:
http://dx.doi.org/10.1016/j.atmosenv.2008.09.052.
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(FDA) noted this in their recent rule prohibiting the use of certain long-chain
perfluorinated compounds (PFCs) as food-contact substances: ?

“Although available migration information does not allow a quantitative assessment of
the safety of exposure to these FCSs [food contact substances], the reproductive and
development toxicity of the three FCSs can be qualitatively assessed in the context of
biopersistence and the expectation that chronic dietary exposure to these FCSs would
result in a systemic exposure to the FCSs or their metabolic by-products at levels
higher than their daily dietary exposure.m” (emphasis added)

Persistence is such a well-known unwanted chemical property that it is targeted in the
tenth principle of green chemistry: Design for Degradation: Chemical products should be
designed so that at the end of their function they break down into innocuous degradation
products and do not persist in the environment."'

There are numerous studies of pr iistence of halogenated flame retardants, including
many from the U.S. EPA (EPA Publication 744-R-15-001) and other government
agencies. For example, on their website, the California Department of Toxic Substances
Control (https://www.dtsc.ca.gov/ECL/Flame Retar ' * fm) states: “Halogenated
flame retardants persist in the environment and build up in freshwater, marine, and
terrestrial ecosystems globally, with the highest levels in predators such as marine
mammals and birds of prey. Exposures to some halogenated flame retardants have been
linked to adverse health effects in animals and humans, including endocrine and thyroid
disruption, immunotoxicity, reproductive toxicity, cancer, and adverse effects on fetal
and child development and neurologic function.”

I am aware of a significant body of independent research that indicates a measurable and
growing amount of halogenated flame retardants in a number of animals as well as
humans. This was discussed by others at the CPSC hearing, and some of the studies can
be found on the Green Science Policy’s site
(http://greensciencepolicy.org/bibliography/#environment).

Commissioner Joseph Mohorovic

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

° 81 Fed. Reg. 5, available at; https://www.federalregister.gov/articles/2016/01/04/2015-33026/indirect-
food-additives-paper-and-paperboard-components

'° FR notice pg. 7

" American Chemical Society. 12 Principles of Green Chemistry. Available:
http://www.acs.org/content/acs/en/greenchemistry/what-is-green-chemistry/principles/12-principles-
of-green-chemistry.html



Yes. As a combustion scientist living in California, I was active in the campaign to
change the old TB 117 standard, which did not accurately reflect how the foam in
furniture is ignited. I am currently a member of Advisory Committee for the California
Bureau of Electronic and Appliance Repair, Home Furnishings and Thermal Insulation,
and actively review the Bureau’s work on this and other flammability standards.

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

Manufacturers of the chemicals . 4 products could provide this information. I am aware
that others asked this question w  also provide information.

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

No. Manufacturers of the chemicals and products could provide this information

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

The answer to this question is discussed in the Petition for Rulemaking at pages 41-51,
and others will expand on this.

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

This is discussed in the Petition for Rulemaking at pages 36-39, and others will expand
on this.

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

I do not know of any studies showing any consumer benefits from the use of non-
polymeric additive organohalogen flame retardants in the four product categories covered
by the Petition.

7. Of'the approximate 16,000 products that CPSC regulates, provide an estimate of
percentage of those prod :ts that would be impacted by a ban on non-polymeric

additive organohalogen flame retardants?

I do not know.



	Table of Contents
	Presenter 15: Thomas Osimitz, Ph. D.
	Presenter 16: Chris Cleet, QEP
	Presenter 17: Timothy Reilly
	Presenter 18: Rachel Weintraub
	Presenter 19: Katie Huffling, RN, MS, CNM
	Presenter 20: Kathleen A. Curtis, LPN
	Presenter 21: Jeff Gearhart
	Presenter 22: Bryan McGannon
	Presenter 23: Vytenis Babrauskas, Ph. D.
	Presenter 24: Donald Lucas, Ph. D.



