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EXECUTIVE SUMMARY

In December 2019, EPA designated(2-chloroethyl) phosphate (TCERJASRN 11596-8) as a high
priority substance for risk evaluation following the prioritization process requir&ddiion 6(b) of the
Toxic Substances Control Act (TSCA) and implementing regulat®éh£ER Part 702(Docket ID:
EPA-HQ-OPPT201804760007. Thefirst step of the risk evaluation process is the development of the
scope dcumentand this document fulfills the TSCA regulatory requirement to issue a draft scope
document as described4) CFR 702.4(c)(7). The draft scope for TCEP includes the following
information: the conditions of use, potentially exposed or susceptible subpopulatioy,(R&ESArds,

and exposures that EPA plans to consider in thisenrgkuation, alongvith a description of the

reasonably available information, conceptual model, analysis plan and science approaches, and plan for
peer review for this chemical substancBAEs providing a 45lay comment period on the draft scope.
Comments received on this draft scope document will help inform development of the final scope
document and the risk evaluation.

General Information TCEP isa liquid andprimarily used as #ame retardantvith a total production
volume in the United States betwezkmand 100 milliorpounds.

Reasonably Available InformationEPA leveraged the data and information sources already described

in the document supporting the Highiority Substance designation fB€EPto inform the

development of this draft scope document. To further develop this draft scope document, EPA
conductech comprehensive search to identify and screen multiple evidence streams (i.e., chemistry, fate,
release and engineering, exposure, hazard), and the search and screening results to date are provided in
Section2.1 EPA is seeking public comment on this draft scope document and will consider additional
information identified following publication of this draft scope document, as appropriate, in developing
the final scop document. EPA is using the systematic review process described in the Application of
Systematic Review in TSCA Risk Evaluations docungens. EPA, 2018to guide the process of

searching for and screening reasonably available information, includimgimft i on al r eady
possession, farse andnclusion in the risk evaluation. ER& applyingthese systematic review

methods taollectreasonably available information regarding hazards, exposures, PESS, and conditions
of use thawvill help inform the risk evaluation for TCEP.

Conditions of UseEPA plansto evaluatananufacturingincludingimporting; processingdistribution

in commece;industrial, commercial and consumer ysew disposabf TCEP in the risk evaluation.

TCEP isimported into the United States angrémarily used as a flame retardant in paint and coating
manufacturing, polyester resin, thermoplastics, and artgles$, as aircraft interiors. In addition, TCEP

is used as a laboratory chemical. TCEP is incorporated into fabric and textiles as well as paints and
coatings. In the past, TCEP was incorporated into foam seating and bedding products, including
polyurethandoam, and building and construction materials, such as roofing insulation and wood resin
composites. Some of these products may &RA | | b e
identified these conditions of use from information reported to tBiPdughChemical Data Reporting

(CDR), published literature, and consultation with stakeholders for both uses currently in production and
uses whose production may have ceakedddition, EPA plans to analyze distribution in commerce

and disposal as part of the risk evaluation.

ConceptualModel. The conceptual models for TCEP are presented in Sezgo@onceptual models
are graphical depictions of the actual or predicted relationshigsdftmons of use, exposure pathways
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(e.g., media), exposure routes (e.g., inhalation, dermal, oral), hazards, and receptors throughout the life
cycle of the chemical substance. EplArs to focus the risk evaluation for TCEP on the following
exposures, hazds, and receptors with the understanding that updates may be made in the final scope
document after consideration of public comments and completion of the systematic review data
collection phase.

1 Exposures (Pathways and Routes), Receptors and EP3Jdans toanalyze both human and
environmental exposures resulting from the conditions of use of TCEP that EPA plans to
consider in the risk evaluatioBxposures foif CEPare discussed iSection2.3. EPA identified
environmental monitoring data reporting theganece off CEPin surface watergroundwater
biosolidsand sedimentAdditional information gathered through systematic review $esrwvill
also inform expected exposures.

In Section2.6.3 EPA presents the conceptual models describing the identified exposures
(pathways and routesgceptors and hazards associated with the conditions of use of TCEP
within the scope of the risk evaluation.

Preliminarily, EPA plansto evaluatethe followinghuman and environmentexposure
pathwaysroutes receptors and PESS in theope of theisk evaluation However, EPA plans to
consider comments received on this draft scope and other reasonably available information when
finalizing this scope document, and to adjustekposure pathwaygxposure routes and
hazards included in the scope docutresneeded.
Occupational exposures associated vitAnufacturing, import, processing and
industrial and commercial conditions of usePA plans toevaluateexposures to
workers and/or occupational naisers via the inhalation route and exposures to werke
via the dermal route associated with the manufactupragessing, use, or disposal of
TCEP Gection2.2.2.
Consumer and bystander exposuassociated with consumer conditions of uE®A
plans to evaluate the inhalation and dermal exposure to TCEP when consumers are using
paints and coatings, fabric, textiles and leather products, foam setting and bedding
products, building/construction maitds, wood and engineered wood products
containing TCEP and chil drends mout hi nGEPRor produ
General populatiorexposurs: EPA plans to evaluatxposure td CEPvia drinking
water, groundwater, ambient air, fish ingestiomman breast milk, and saoibr the
general population.
Environmental exposureEPA plans to evaluaexposure td CEP foraquatic and
terrestrial receptors via various pathways including surface water, sediment, and soil
Human receptors and PESBPA plango evaluatechildren, women of reproductive age
(including, but not limited to pregnant women), workers, and consumers as receptors and
PESS in the risk evaluation.

1 Hazards.Hazards for TCEP are discussed in Sec&@nEPA completed preliminary reviews of
information from peereviewed assessments and databaseleitify potential environmental
and human health hazards for TC&FPpart of the prioritization process. Environmental hazard
effectswere identified folaquatic and terrestrial organisms. Informatotiectedthrough
systematic review methodsd publc commentsnay identifyadditionalenvironmental hazards
that warrant inclusion in thenvironmentahazardassessmemf therisk evaluation.



EPA plans touse systematic review methods to evaluate the epidemiological and toxicological
literature for TCEP. Relevant mechanistic evidence will also be considered, if reasonably
available, to inform the interpretation of findings related to potential human ledf@tis and

the doseaesponse assessment. EPA plans to evaluate all of the potential human health hazards
for TCEP identified in Sectiof.4.2 The broad health effect categories include reproductive and
developmental, nervous system, genotoxicity, carcinogemtfiggts

Analysis Plan.The analysis plan for TCEP is presented in Se@i@nThe analysis plan outlines the

general sciereapproaches that EPA plans to fehe various information streartis., chemistry,

fate, release and engineering, exposure, hagapaporing the risk evaluatiorilhe analysis plan is

based on EPA&6ds knowledge of TCEP to date which
information as described in Sectidrl. EPAwill continue to consider new information submitted by

the public. Should additional data or approaches become reasonably available, EPA may update its
analysis plan in th&nal scope document.

EPAwill seek public comments on the systematic review methgoisorting the risk evaluation for
TCEP,including the methods for assessing the quality of data and information and the approach for
evidence synthesis and evidence integration supporting the exposure and hazard asséssments.
details will be provided in a supplemental document that EPAipaits releasing for public comment
prior to the finalization of the scope document.

Peer Review The draft risk evaluation for TCEP will be peeviewed.Peer review will be conducted
in accordane with relevant and applicable methods for chemical risk evaluations, including using
E P ABesr Review Handboand other methods consistent waction 26 of TSCA (Seé0 CER
702.45.



https://www.epa.gov/osa/peer-review-handbook-4th-edition-2015
https://www.govinfo.gov/content/pkg/CFR-2019-title40-vol33/xml/CFR-2019-title40-vol33-part702.xml#seqnum702.45
https://www.govinfo.gov/content/pkg/CFR-2019-title40-vol33/xml/CFR-2019-title40-vol33-part702.xml#seqnum702.45

1 INTRODUCTION

This document presents for commerg traft scope of the risk evaluation to be conducted for-ris(2
chloroethyl) phosphate (TCEP) under the Frank R. Lautenberg Chemical Safety for the 21st Century
Act. The Frank R. Lautenberg Chemical Safety for the 21st Century Act amended the Toxincesbsta
Control Act (TSCA)on June 22, 2016. The new law includes statutory requirements and deadlines for
actions related to conducting risk evaluations of existing chemicals.

Under TSCA 8 6(b), the Environmental Protection Agency (EPA) must designateahsubstances

as highpriority substances for risk evaluation or lpniority substances for which risk evaluations are

not warranted at the time, and upon designating a chemical substance apraohiglsubstance,

initiate a risk evaluation on thelsstance. TSCA § 6(b)(4) directs ERA conducting risk evaluations

for existing chemicals todetermine whether a chemical substance presents an unreasonable risk of
injury to health or the environment, without consideration of costs or otheriséirfactors, including

an unreasonable risk to a potentially exposed or susceptible subpopulation identified as relevant to the
risk evaluation by the Administrator, under the conditions of'use

TSCA 8§ 6(b)(4)(D) and implementing regulations require that p#lish the scope of the risk

evaluation to be conducted, including the hazards, exposures, conditions of use and potentially exposed
or susceptible subpopulations that the Administrator expects to consider, within 6 months after the
initiation of a risk @aluation. In addition, a draft scope is to be published pursudbt@-R 702.41In
Decembe 2019, EPApublished a list of 20 chemical substances that have been designateddrigy
substances for risk evaluatiorBl(FR 7192} as required by TSCA 8 6(b)(2)(Byhich initiated the

risk evaluation process for those chemsi#thbstancesTCEP & one of the chemicals designated as a

high priority substance for risk evaluation.

2 SCOPE OF THE EVALUATION

2.1 Reasonably Available Information

EPA conducted a comprehensive search for reasonably available infofrtmsapport the
development of this draft scope documentf@EP. EPA leveraged the data and information sources
already identified in the docum®nofityssubstanpepor t i ng
designation. In addition, EPA searched for additialzh andnformation on physical and chemical
properties, environmental fate, engineering, exposure, environmental and human health hazards that
could be obtained from the following general categories of sources:
1. Databases containing publicly availalpegrreviewed literature;
2. Gray literature, which is defined as the broad category of data/information sources not found in
standard, peereviewed literature databases.
3. Data and information submitted under TSGAct i ons 4, 5, 8 (feryour and 8
informationo (FYl) submissions.

! Reasonably available informatianeans information that EPA possesses or can reasayeisyate, obtain, and synthesize
for use in risk evaluations, considering the deadlgpexified in TSCA section 6(b)(4)(G) foompleting such evaluation.
Information that meetthe terms of the preceding sentence is reasonably available information whether or not the
information is confidential business information, that is protected from public disclosdee TSCA section 1440 CFR
702.33).
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After completing the screening of all identified reasonably available information, the Agency will
evaluate the quality of relevant information, synthetize and integrate it to form overall conclusions about
the pdential hazards and exposures to support the risk characterization for TCEP. This systematic
review process will be documented and made public as EPA undergoes the risk evaluationTrecess.
details are not part of this document but will be providedsapplemental document that EPA

anticipates releasing prior to the finalization of the scope document.

The subsequent sections summarize the data collection activities completed up to date for the general
categories of sources and topic areas (or diseg)iusing systematic review methddBA plans to

seek public comments on the systematic review methods supporting the risk evaluation fapdGEP
publication of the supplemental documentation of those methods.

2.1.1 Search ofGray Literature for All Discipli nes
EPA surveyed the gray literatdrand identified 101 search results relevant to EPA's risk assessment
needs for TCEPAppendix Alists the gray literature sources that yielded 101 discrete data or
informationsources relevant to TCEP. EPA further categorized the data and information into the various
topic areas (or disciipes) supporting the riskvaluation €.g, physical chemistry, environmental fate,
ecological hazard, human health hazard, exposure, engineering) and the breakdown is Blguse in
2-1. EPA is currently identifying additional reasonglalvailable informatiorfe.g., public comments),
and the reported numbershkigure2-1 may change.

Gray Literature Tags by Discipline

Physical.Chemical 1 34/101
Human. Health.Hazard 7 45/101
o
é Fate 1 28/101
B
2 E 58/101
2 Xposure
A P
Environmental Hazard - 14/101
Engineering 1 70/101
0 25 50 75 100
Percent Tagged (%)

Figure 2-1 Gray Literature Tags by Discipline for TCEP
Note: The percentages across disciplines do not add up to 10@4ckasource may provide data or information for various
topic areas (or disciplines).

2.1.1 Search ofLiteratur e from Publicly Available Databases (PeeReviewed
Literatur e)

EPA is currently conducting a systematic review of the reasonably available liteTdtigrencludes
performing a comprehensive search of the reasonably available peer review ditenapinysical
chemical(p-chem)properties, environmental fate and transport, engineering (environmental release and

2 Gray literature is defined as the broad category of data/information sources not found in standeedigpest literature
databases (e.g., PubMed and Web of Science). Gray literature includes data/information sources such asrsyhite pap
conference proceedings, technical reports, reference books, dissertations, information on various stakeholder websites, and
other databases.
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occupational exposure), exposure (environmental, general population and consumer) and environmental
and human health hazards of TCERgibility criteria were applied in the form of population, exposure,
comparator, outcome (PECO) or similar stateméntduded references met the PEGGsimilar

criteria, whereas excluded references did not meet the criteria (i.e., not relevant), and supplemental
material was considered as potentially relevant. EPA plans to analyze the reasonably available
information identified for each discipline during the development of the risk evaluation. The literature
inventory trees depicting the number of references that were captured and those that were included,
excluded, or tagged as supplemental material during the scregeooesgs for each discipline area are

shown inFigure2-2 throughFigure2-6. ATI AB0O in these figures refer
Note that the sum of the numbers for the variouscatbgories may be larger than the broader category
because some studies may be included under multipleadafries. In other cases, the sum of the

various sukcategories may be smaller than the main category because some studies may not be depicted
in the subcategories if their relevance to the risk evaluation was unclear.

—()
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2.1.2 Searchof TSCA Submissions
Table2-1 presents the results of screening the titles of data soanteseports submitted to EPA under
various sections ofSCA.EPA screened a total @b submissionssing inclusion/exclusion crite
specific to individual disciplinegseeTable2-1 for the list of disciplines). The details about the criteria
are not part of this document but will be provided in a supplemental document that EPA anticipates
releasing prior to the finalizain of the scope documerPA identified13 submissions that met the
inclusion criteria in these statements and identi&isdbmissions with supplemental daE®A excluded
zero submission&PA plans to conducdditional deduplication at later stagdghee systematic review
process€.qg, full text screening), when more information regarding the reports is available.
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Table 2-1 Results of Title Screening of Submissions to EPA und®arious Sections ofTSCA

Discipline Included Supplemental
Physicochemical Properties 1 0
Environmental F& and Transport 2 0
Environmental and General 4 0
Population Exposure
Occupational Exposure/Release 1 0
Information

Environmental Hazard

HumanHealth Hazard 6

2.2 Conditions of Use

As describedn the Proposed Designation of Tris¢hloroethyl) Phosphate (CASRN 1968) as a
High-Priority Substancéor Risk EvaluatiofU.S.EPA 201%), EPA assembledhformationfrom the
CDR programto determineconditionsof us€ or significantchangesn conditionsof useof the chemical
substanceEPA alsoconsulteda variety of othersourcego identify usesof TCEP, including: published
literature,companywebsitesandgovernmenandcommerciakradedatabaseandpublications.To
identify formulatedproductscontainingTCEP, EPA searchedor safetydatasheetSDS)usinginternet
searchedzPA ChemicalandProdict CategoriegCPCat)data,andotherresourcesn which SDSscould
befound.SDSswerecrosscheckedvith companywebsitego makesurethateachproductSDSwas
current.In addition EPA incorporateccommunicationsvith companiesindustrygroups,andpublic
commentgo supplementhe conditionof useinformation.

EPA identified and described the categories and subcategories of conditions of use that EPA plans to
include in the scope of the risk evaluation (Secfidghl, Table2-2). The conditions of use EPA plans to
include in the scope are those reflected inliteecycle diagrams and conceptual models.

After gathering reasonably available information related to the manufacture, processing, distribution in
commerce, use, and disposal of TCEPA identified those categories or subcategories of use activities
for TCEPthe Agency determined not to be coradis of use or will otherwise be excluded during

scoping. These categories and subcategories are describection2.2.2

2.2.1 Categories and Subcategories of Conditianof Use Included in the Scope of
the Risk Evaluation

Tablelists the conditions of use that are included in the scope oisthevaluationAppendix E
provides additional descriptions of the uses.

3 Conditions of useneans the circumstances, as determined by the Administrator, under which a chemicatesissta
intended, known, or reasonably foreseen to be manufactured, processed, distributed in commerce, used, of. disposed
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Table 2-2 Categories and Subcategories of Conditions of Use Included in the Scope of the Risk

Evaluation
Life Cycle
Stage Category Subcategory References
Manufacturing | Import Import U.S. EPA (201B)
Processing Processing Flame retardant in: U.S. EPA (201B);

incorporation into
formulation, mixture or
reaction product

Paint and coating
manufacturing

Duratec Surfacing Technology
(2018); BJB EnterprisesZ018

Processing
incorporation into
formulation, mixture or
reaction product

Flame retardant in:
Polyester resin

EPA-HQ-OPPT20180476
0015

Processing
incorporation into
formulation, mixture or
reaction product

Flame retardant in:
Thermoplastics

EPA-HQ-OPPT20180476
0012

Processing
incorporation into
artide

Flame retardan(e.g,
aircraft interiors)

EPA-HQ-OPPT20180476
0006

Recycling

Recycling

U.S. EPA (2018)

Distribution in

Distribution in

Distribution in

commerce commerce commerce

Industrial Use | Other use Aircraft interiors and | EPA-HQ-OPPTF20180476
aerospace products | 0006

Commercial Other use Aircraft interiors and | EPA-HO-OPPT20180476

Use aerospace products | 0006

Commercial Paints and coatings | Paints and coatings | U.S. EPA (201B)

Use

Other use

e.g, Laboratory
chemicals

TCI America 018

Furnishing, Cleaning,
Treatment/Care
Products

Fabric, textile, and
leather products not
covered elsewhere

EPA-HQ-OPPT20180476
0015

Construction, Paint,
Electrical, and Metal
Products

Building/construction
materials not covered
elsewhered.g,

roofing insulation)

EPA-HQ-OPPT20180476

0015 Environment Canada
(2009) cites Plastics Technolog
(2009)

Furnishing, Cleaning,
Treatment/Care
Products

Foam Seating and
Bedding Products

Staplebn (2011)

18


https://www.regulations.gov/document?D=EPA-HQ-OPPT-2018-0476-0015
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2018-0476-0015
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2018-0476-0012
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2018-0476-0012
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2018-0476-0006
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2018-0476-0006
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2018-0476-0006
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2018-0476-0006
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2018-0476-0006
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2018-0476-0006
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2018-0476-0015
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2018-0476-0015
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2018-0476-0015
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2018-0476-0015

Life Cycle
Stage

Category

Subcategory

References

Construction, Paint,
Electrical, and Metal
Products

Building/construction
materials- wood and
engineered wood
products €.9,
composites)

Environment Canada (2009)
cites IARC (1990); IPCS (1998
EC (2009; OECD (2006)

Consumer Use

Paints and coatings

Paints and coatings

U.S. EPA (201B)

Furnishing, Cleaning,
Treatment/Care
Products

Fabric, textile, and
leather products not
coveredelsewhere

EPA-HQ-OPPT20180476
0015

Construction, Paint,
Electrical, and Metal
Products

Building/construction
materials not covered
elsewhered.g,

roofing insulation)

EPA-HQ-OPPTF20180476
0015 Environment Canada
(2009) cites Plastics Technolog
(2009)

Furnishing, Cleaning,
Treatment/Care
Products

Foam Seating and
Bedding Products

Stapleton(2011)

Construction, Paint,
Electrical, and Metal

Building/construction
materials- wood and

Environment Canada (2009)
cites IARC (1990); IPCS (1998

Products engineered wood EC(2009; OECD (2006)
products €.g, wood
resin composites)
Disposal Disposal Disposal
1 Life Cycle Stage Use Definitiond0 CFR § 711.3)

Al ndustrial usedO means use at a site at which

imported) or processed.

AiCommerci al used means t latainirga chenficaléinclodmg an pact aflan actig

in a commercial enterprise providing saleable goods or services.

fiConsumer useo

this document,th Agency
section 6(a)(5) to reach both.

means
such as furniture or clothing) when sold to or made available to consumers for their use.

1 Although EPA has identified both industrial and commercial uses here for purposes of distinguishing scen
interprets

the use

of

t he

B(inctudiing asipartaol an article, ¢

authority over i

2.2.2

Activities Excluded from the Scope of the Risk Evaluation
As explained in the final rule, Procedures for Chemical Risk Evaluation Under the Amended Toxic

Substances Control Act, TSC2ection 6(b)(4)(D) requires EPA to identify the hazards, exposures,

conditions of use, and the potentially exposed or susceptibf@pulations the Administrator expects to
consider in a risk evaluation, suggesting that EPA may exclude certain activities that it determines to be

conditions of use on a cabg-case basis (82 FR 33726, 33729; July 20, 2017). TS£Aon 3(4) also
grarts EPA the authority to determine what constitutes a condition of use for a particular chemical

substance. EPA does not plan to include in this scope or in the risk evaluation activities that the Agency

has concluded do not constitute conditions of Neeconditions of use were excluded foCEP.
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2.2.3 Production Volume

As reported to EPA during the 2016 CDR reporting period and described here as a range to protect
production volumes that were claimed as confidential business information {(@Bllproduction

volume of TCEP in 2015 w&b,000 to 100,000 pound@s.S. EPA 2017) EPA also uses pr2015

CDR production volume information, as detailed inEneposed Designation of Tris{hloroethyl)
Phosphate (CASRN 1:-B%-8) as a HighPriority Substance for Risk Evaluatigd.S. EPA 20195 and

will include future production volume information adé@comes available to support the exposure
assessment.

2.2.4 Overview of Conditions of Use and Lifecycle Diagram
The life cycle diagram provided Figure2-7 depicts the condiins of use that are considered within
the scope of the risk evaluation for the various life cycle stages as presented inS2di&@ection
2.2.3summarizes the descriptions of the industrial, commercial and consumer use categories and
included in the life cycle diagram. The activities that EPA determined are out of scope are not included
in the life cycle diagramAppendix Econtains meoe detailed descriptionse(g, process descriptions,
worker activities, process flow diagrams) for each manufacture, processing, distribution in commerce,
use and disposal category.

The information in the life cycle diagram is grouped according t&€ie processing codes and use
categories (including functional use codes for industrial uses and product categories for industrial,
commercial and consumer usés).

4 The descriptions are primarily based on the corresponding industrial function category and/or commercial and consumer
product category descr i ms$tructonssfor Bepatingc28@IBSCHA EherhicallDatal RepontingE P A 6 s
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MFG/IMPORT PROCESSING INDUSTRIAL, COMMERCIAL, CONSUMER USES RELEASES and WASTE DISPOSAL

Manufacture
— (Including Import) - - =
(25.000 — 100,000 Paints and Coatings!*
Ib/yr) — Disposal
Other Usel
Incorporation into Formulation, aircraft interiors and aerospace
Mixture, or Reaction Product products; laboratory chemicals
(Flame retardant in paint and coating >
» manufacturing; l;;sol).'este( IXSE. Furnishing, Cleaning, . See Conceptual Model for
thermoplastics) Treatment/Care Products! Environmental Releases and Wastes
= FEm = fabric, textile, and leather products not
corporation into Article ed elsewhere; f ing and .
(Fl retardant) SOXSL < eproam g I:] Manufacture (Including Import)
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Construction, Paint, Electrical, and
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( .
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I Recycling Fj

Figure 2-7 TCEP Life Cycle Diagram
Volume is not depicted in the life cycle diagram for processing and industrial, commercial, and consumer uses as spetific potume is claimedonfidential
business information (CBI), withheld pursuant to TSCA section § 14 or unkAtwere may be additional activities and uses not shown in the diagram that are claimed

CBI.
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2.3 EXposures

For TSCA exposure assessmeBtBA plans ¢ analyze exposures and releases to the environment
resulting from the conditions of ugethin the scope of the risk evaluation ffCEP.Release pathways
and routes will be described to characterize the relationship or connection between the cofdgi®ns o
of the chemical and the exposure to human receptors, including potentially exposed or susceptible
subpopulations, and environmental receptors. BRAs totake into account, where relevant, the
duration, intensity (concentration), frequency and nemab exposures in characterizing exposures to
TCEP.

2.3.1 Physical and Chemical Properties
Consideration of physical and chemical properties is essential for a thorough understanding or prediction
of environmental fate (i.e., transport and transformation) and the eventual environmental concentrations.
They can also inform the hazard assessnid? plans to use the physical and chemical properties
described in th€roposed Designation dfris(2chloroethyl) Phosphat6€CASRN 1196-8) as a High
Priority Substance for Risk Evaluatign.S. EPA, 2019)o support the development of the risk
evaluation for TCEPThe values for the physical and chemical prope(é¢pendix B may be updated
as EPA collects additional information through systematic review methods.

2.3.2 Environmental Fate and Transport
Understanding of environmental fate and transport processes astistsi@iermination
of the specific exposure pathways and potential human and environmental receptors that need to be
assessed in the risk evaluation f@HP. EPA plans to use the environmental fate characteristics
described in th€roposed Designation of Trishloroethyl) Phosphate (CASRN 196-8) as a High
Priority Substance for Risk Evaluatitmsupport the development of the risk kexsion for TCEP The
values for theenvironmental fat@ropertieJAppendix Q may be updated as EPA collectslitidnal
information through systematic review methods.

2.3.3 Releases to the Environment
Releases to the environment from conditions ofarseacomponent of potential exposwuaad may be
derived from reported data that are obtained through direct measurement, calculations based on
empirical data and/or assumptions and models.

TCEP is not reported to the Toxics Release Inventory (TIRBre may be releases of TCEP from
industrial sites to wastewater treatment plants (WWTP), surface water, air and landfill. Articles that
contain TCEP may release TCEP to the environment during use or through recycling and &Bgosal.
plansto review thee data in conducting the exposure assessment component of the risk evaluation for
TCEP.

2.3.4 Environmental Exposures
The manufacturing, processing, distribution, use and disposal of TCEP can result in releases to the
environment and exposure to aquatic amcestrial receptors (biofavia surface water, sediment, soll
and ambient aifEnvironmental exposures to biota are informed by releases into the environment,
overall persistence, degradation, bioaccumulation and partitioning across different media.
Concetrations of chemical substances in biota provide evidence of exp&sthkeplans to review
available environmental exposure data in biota in the risk evaluMmmitoring data were identified in
EPAGs search for r eas ona mnmmental@xpasurds abibteto infarrh or ma t i
development of the environmental exposure assessment for Relewant and reliable monitoring
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studies provide informatiotinat can be used in an exposure assessment. Monitoring studies that measure
environmental conc#grations or concentrations of chemical substances in biota provide evidence of
exposure.

EPA plans to review available environmental monitoring data for TCERG& 6 s Mo niit or i ng
National Water Quality Monitoring Council has identifi€@EPin surface waterground wateand

sedimentin the screening study from the Norwegian Arctic (Evenset, 2009), TCEP were detected in the
fish samples (< 0.6 26 ng/g ww) and TCEP was detected in the seabird samplesi(<4J.mg/g ww).

TCEP in herring guleggs from the Lake Huron area in the US have been measured (Chen et al., 2012).

In Sengupta et al., 2014, water samples were collected durrigw-flow events at locations above
and below the discharge points of water reclamation plants in Southkfiori@a. TCEP was quantified
found in aggregate with other chemicals chlorinated chemicals.

2.3.5 Occupational Exposures

EPA plans tanalyze worker activities where there is a potential for exposure under the various
conditions of use described in Sect@ In addition, EPA plans analyze exposure to occupational non
users (ONUs), workers who do not directly handle the chemical but perfatkiman area where the
chemical is presenEPA alsoplansto consider the effect(s) that engineering contfé{Ss)and/or

personal protective equipme®PE)have on occupational exposure levels as part of the draft risk
evaluation.

EPAplans toevaluate potential exposures from the processing of the chemical as it is incorporated into
formulations and products. TCEP is used as an additive flame retardant. In genenalaisPa

evaluate the potential for exposure from additive flame retardaetto blooming and release from

article components during their manufacture and industrial/commercial use.

Worker activities associated with the conditions of use within the scope of the risk evaluation for TCEP
that will be analyzed, include, but arethimited to:

1 Unloading and transferring TCEP to and from storage containers to process dassgls

manufacturing, processing and use

1 Handling, transporting and disposing of waste containing TdlERg manufacturing,
processing, use and recycling
Cleaning and maintaining equipmehiring manufacturing, processing, uses and recycling
Sampling chemicals, formulations or products containing TCEP for quality cduomiab
manufacturing, processing, use and recy¢ling
Performing other work activitieg or near areas whefeCEPis used
Repackaging chemicals, formulations or products containing TWDERg manufacturing,
processing, use and recycling

= =4

= =4

TCEP can exist as a liquid and a wet solid smbrted vapor pressure varies widely: 8.6%i@n Hg at

20 °C and ranging between 1.65°Ifim Hg at 25 °CEPA anticipates inhalation of mist,st andor

other respirable particles as an exposure pathway for workers and occupatiensérsoduring the

manufacture, processing, and commercial/industrial use of various products containing TCEP (for

example, particulate generated during manufacture and handling of foam and incorporation of foam

other article components into finished products, and mistrgteduring application to textiles and

application of paints and coatings). Occupational exposure limits for TCEP have not been established by

the Occupational Safety and Health Administration (OSHA), the American Conference of Government
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Industrial Hygenists (ACGIH), or the National Instituter Occupational Safety and Health (NIOSH).
However, the OSHA Permissible Exposure Limit (PEL) for Particulates Not Otherwise Regulated
(PNOR) (15 mg/r¥) may be applicable if particulate matter containing TCERmeated during
industrial operations.

EPA generally does not evaluate occupational exposures through the oraWoukers may

inadvertently transfer chemicals from their hands to their mouths, ingest inhaled particles that deposit in
the upper respatory tract or consume contaminated foblde frequency and significance of this

exposure route are dependent on several factors includipectiemproperties of the substance during
expected worker activities, waheksthiitysodtheechemicabsn e s s
on the hands while working, workplace practices, and personal hygiene that is difficult to predict
(Cherrie et al., 2006). However, EPA will consider oral exposure on ébyasese basifor certain

COUs and worker actities where there is information and datarmdental ingestion of inhaled dust.

EPA will consider ingestion of inhaled dust as an inhalation exposure for TCEP.

EPA anticipates dermal exposure to workers from contact with liquids during packaging and
repackaging operations at import sites when TCEP is handled as a liquid. EPA also anticipates dermal
exposure to solids during these operations if TCEP is formulated with solid chemicals and handled as a
solid.

2.3.6 Consumer Exposures
TCEP appears to lveidely used in consumer products, specifically paints and coatings, electrical and
electronic products, building/construction materials, and battditesmain exposure routes for these
uses where consumers interact with products and articles contafdiigare dermal, inhalation, and
dustt ngestion, including (e.b,iplastics,d¢ertites woobpuotuets)ng of a
containing TCEP.

2.3.7 General Population Exposures
Releases of TCEP from certain conditions of use, such as manufacturingsimigoeslisposal
activities, may result in general population exposures. EPA plans to evaluastagteablyavailable
literature for the presence of TCEP in drinking water, ground water, ambient air, indoor air, fish, human
breast milk, and dust and saihich may be mouthed or ingested.

2.4Hazards (Effects)

2.4.1 Environmental Hazards
As describedn the Proposed Designation of Tris{hloroethyl) Phosphate (CASRN 1968) as a
High-Priority Substance for Risk Evaluati¢d.S.EPA, 2019),EPA consideredeasonablyvailable
informationfrom peerreviewedassessmentenddatabaset identify potentialenvironmentalhazards
for TCEP.EPA considers all the potential environmental hazards for TCEP identified during
prioritization (U.S. EPA 2019) to be relevant for the risk evaluation and thus they remain within the
scope of the evaluation. EPA is in the pxcef identifying additional reasonably available information
through systematic review methods and public comments, which may update the list of potential
environmental hazards associated with TCEP. If necessary, EPA plans to update the list of potential
hazards in the final scope document of TCEP. Based on information identified during prioritization,
environmental hazard effects were identified for aquatic and terrestrial organisms.
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2.4.2 Human Health Hazards
As described in thBroposed Designation of Tris{hloroethyl) Phosphate (CASRN 1968) as a
High-Priority Substance for Risk Evaluati¢d.S.EPA, 2019),EPA considered reasonably available
information from peereviewed assessments and databases to identify potential human health hazards
for TCEP.EPA plans to consider all the potential human health hazards for TCEP identified during
prioritization (U.S. EPA, 2019 he health effect categories screened for during prioritization included
acute toxicity, irritation/corrosion, dermal sensitization, regpiy sensitization, genetic toxicity,
repeated dose toxicity, reproductive toxicity, developmental toxiaiiyyunotoxicity, neurotoxicity,
carcinogenicity, epidemiological or biomonitoring studies absborption, distribution, metabolism, and
excretion(ADME). The broad health effect categories include reproductive and developmental, nervous
system, hepatic, renal and other effects after single or repeated exposure to TCEP. Epidemiological or
biomonitoring studies were identified reporting health effaftesr exposure to TCEP. Studies were
identified reporting information on genotoxicity, carcinogenicity, and ADEEA is in the process of
identifying additional reasonably available information through systematic review methods and public
input, which mayupdate the list of potential human health hazards under the scope of the risk
evaluation. If necessary, EPA plans to update the list of potential hazards in the final scope document of
the TCEP risk evaluation.

2.5Potentially Exposed or Susceptible Subpopations

TSCA 8§ 6(b)(4) requires EPA to determine whether a chemical substance presents an unreasonable risk
to ANa potentially exposed or susceptible subpop
TSCA A3(12) states ehmosdid her teusnc dptoit elne i sl b yo
individuals within the general population identified by the Administrator who, due to either greater
susceptibility or greater exposure, may be at greater risk than the general population for adithrse h
effects from exposure to a chemical substance or mixture, such as infants, children, pregnant women,
wor kers, or the elderly. o0 General popul ation i s
whol e groupo and generfl papudatiofileS. EPA2@LL t he U. S.

During the Prioritization process, EPA identified the following potentially exposed or susceptible
subpopulatias based on CDR information and studies repodagelopmental and reproductive

effects: children, women of reproductive age (including, but not limited to pregnant women), workers,
and consumers (U.S. EPA, 2019). EPA plans to evaluate gbe=atially exposed or susceptible
subpopulations in the risk evaluation.

In developing exposure scenarios, EPA plans to analyze reasonably available information to ascertain
whether some human receptor groups may be exposed via exposure péthtvangs/ be distinct to a
particular subpopulation or life staged,c hi | dr en6s c¢r a wl-to-mayth behagiard hi n g
ingestion of breast mijkand whether some human receptor groups may have higher exposure via
identified pathways of exposudelie to unique characteristies g, activities, duration or location of

exposure) when compared with the general populdtio. EPA, 2006p Likewise, EPA plans to

evaluate reasonably availabhuman health hazard information to ascertain whether somanhum

receptor groups may have greater suscepiibt y t han t he gener al popul at

2.6 Conceptual Models

In this section, EPA presents the conceptual models describing the identified exposures (pathways and
routes), receptors and hada associated with the conditions of use of TCEP. Pathways and routes of
exposure associated with workers and occupationalisers are described $ection2.6.1, and
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pathways and routes of exposure associated with consumers are described irR Se2tlathwag
and routes of exposure associated with environmental releases and wastes are discussed and depicted tl
conceptual model shown in Sectid.3

2.6.1 Conceptual Modelfor Industrial and Commercial Activities and Uses
Figure2-8 illustrates the conceptual model for the pathways of exposure from iiatlastt commercia
activities and uses of TCEP that EPA plans to include in the risk evaluation. There is potential for
exposure to workers and/or occupational-nsers via inhalation routes and exposures to workers via
dermal routes. Dermal exposure tGHP in both liquid and solid form is expected, as TCEP can be
used/transported in liquid or wet solid form. Additionally, potential inhalation exposures to TCEP in
mist or dust form are expected for certain conditions of use. EPA plans to evaluatescasititing in
exposures associated with distribution in commeegag, (oading, unloading) throughout the various
lifecycle stages and conditions of useg( manufacturing, processing, industrial use, commercial use,
and disposal) rather than a single distribution scenario. For each condition of use identidield 22,
an initial determination was made as to whether or not eantbination of exposure pathway, route,
and receptor will be assessed in the risk evaluation. The supporting rationale are preggpeddix
F.
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INDUSTRIAL AND COMMERCTAL EXPOSURE PATHWAY EXPOSURE ROUTE RECEFTORS HAZARDS
ACTIVITIES f USES

Manufzcturing (incl. Import) | Liquid'Solid Contact

Processing:
- Incorporation into
Formulation, Mixture, or

Harards potentially
azzoclated with acute
and/or chromnic

Reaction Product EXPOIUTEs
- Incorporation inte . Occupational Non-
Article Indoor MistDust Users
| Recycling l
| i - l H Fugitive Emissions )
&
| Other Use I

Furmizhing, Clezning,
Treatment Care Products

Consztruction, Paint, Electnical,
and Metal Products

Weste Handling, Treatment et y
and Dizpozal

L > Wastewater, Liquid Wastes and Solid Wastes (tee
Environmental Release Concepiual Models)

Figure 2-8 Conceptual Modd for Industrial and Commercial Activities and Uses: Worker and Occupational NorUser Exposures and
Hazards

The conceptual model presents the exposure pathways, exposure routes and hazards to human receptors from industriadianactioineseand uses TCEP.

27



2.6.2 Conceptual Model for Consumer Activities and Uses
The conceptual model fRigure2-9 presents the exposure pathways, exposure routes and hazards to
human receptors fromonsumer activities and uses of TCEP that EPA plans to include in the risk
evaluation. EPA expects inhalatiand dermal to be the primary routes of exposure and plans to
evaluate inhalation exposures to TCEP vapors or dust containing TCEP for consumers and bystanders.
There is potential for dermal exposures to TCEP via direct contact with liquid or solid tsroduc
articles containing TCEP during consumer uses, and inhalation exposures to TCEP via dust, vapor or
mist generated from use of consumer products. There is also potential for oral ingestion of dust
containing TCERf or exampl e, ™onwuthchehaviod heeup@oding matiomade for
consumer pathways that are in scopelfGEPare included ir2.8Appendix G
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CONSUMER ACTIVITIES & EXPOSURE EXPOSURE RECEPTORS HAZARDS

USES PATHWAY ROUTE

Paints and Coatings Ligquid Contact

Furnishing, Ceaning, Hazards Potentially

Treatment/Care : _
Products )l Indoor Air/Dust I Dermal — Associaled with
Acute and/or

Chronic Exposures
Construction, Paint, Bystanders
Electrical, and Metal
Inhalation

Products Vapor/Mist

Consumer Handling of
Disposal and Waste

Wastewater, Liguid Wastes and
. Solid Wastes (See
Environmental Releases
Conceptual Models)

Figure 2-9 TCEP Conceptual Model for Consumer Activities and Uses: Consumé&xposures and Hazards



2.6.3 Conceptual Modelfor Environmental Releass and Wastes
Figure2-10 presents the exposure pathways, exposure routes, and hazansuoamlienvironmental
receptors for releases and waste streams associated with environmental releases of TCEP. EPA plans to
evaluatepathways and routes ekposures to receptors.g, general population, aquatic, terrestrial
species) that may occur from industrial amdommercialusesreleases to air, water land, including
biosolids and sojland other conditions of usePA expects humans to be exposed@@&Pfrom air
emissions via inhalation as well as from water, liquid, and solid waste releasdly via drinking
water, fish and soil ingestion, and dermally from contact with groundwater an@irsogupporting
raionale for general population and environmental pathways consideré@Edtare included in

Appendix H
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Figure 2-10 TCEP Conceptual Model for Environmental Releases and Wastes: Environmental Exposuraad Hazards

Industrial wastewater or liquid wastes may be treatesiterand then released to surface water (diischdrge), or préreated and releasedRaiblicly Owned

Treatment WorkgPOTW) (indirect discharge). For consumer uses, such wastes may be released died@@f . Drinking water will undergo further treatment in
drinking water treatment plant. Groungter may also be a source of drinking water. Receptors include potentially exposed or susceptible subpopulationsi(see Sectio

2.5.
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