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EXECUTIVE SUMMARY

In December 2019, EPA designated-diehloroethane (CASRN 1606-2) as a higkpriority substance
for risk evaluation following the prioritization process as require8dwntion 6(b) of the Toxic
Substances Control Act (TSCA) and implementing regulatid@<CFERPart702) (Docket ID:EPA-
HQ-OPPT2013013J). The first step of the risk evaluation process is the development of the scope
document EPA publishedrte Draft Scope of the Risk Evaluation for -Dichloroethane CARN 107

06-2 (EPA Document No. EPA40-D-20-005) (U.S. EPA, 2020candprovided a 45day comment
period on the drafscope per 40 CFR 702.41(c)(7). EPA has considered comments rd@oegdt ID:
EPA-HQ-OPPT20180427 during the public comment period to inform the development of this final
scqge document, and public comments received will continue to inform the development of the risk
evaluation for 1,alichlorothaneThis document fulfills th& SCA requirement to issue a final scope
document per TSCA Section 6(b)(4)(D) and as described ir-R%2.41(c)(8). The scope for 1,2
dichloroethane includes the following information: the conditions of use, potentially exposed or
susceptible subpopulations (PESS), hazards, and exposures that EPA plans to consider in the risk
evaluation, along with a deription of the reasonably available information, conceptual model, analysis
plan and science approaches, and plan for peer review for this chemical substance.

General Information 1,2Dichloroethane occurs as a colorless, oily, heavy liquid trsdigistly soluble
in water with a total production volume in the United States between 20 and 30 billion pounds. 1,2
Dichloroethane has a pleasant chlorofdilke odor. It is a volatile, synthetic hydrocarbon that is used
principally in the synthesis of whchloride monomer and other chlorinated solvents.

Reasonably Available InformationEPA leveraged the data and information sources already described

in theProposedesignationof 1,2-Dichloroethane (CASRN 1d¥6-2) as a HighPriority Substance for
RiskEvaluation(U.S. EPA, 2019cto inform the development of this scope document. Furthermore,

EPA conducted a comprehensive search to identifysareen multiple evidence streams.(

chemistry, fate, release and engineering, exposure, hazard) and the search and screening results are
provided in Sectio2.1 EPA used the systematic review process describAgpendix Ato search for
andscreemeasonably available information, includin
inclusion in the risk evaluatiorhis informationincludesthe hazards, exposes, PESS, and conditions

of use that may help inform the risk evaluationl,2-dichloroethaneEPA has focused on the data

collection phase (consisting of data search, data screening, and data extraction) during the preparation of
the scope documenthereas the data evaluation and integration stages will occur during the
development of the risk evaluation and thus are not part of the scoping activities described in this
documentEPA will consider additional information identified following publicatiointhis scope

document, as appropriate, in developing the risk evalyatioluding the Chemical Data Reporting

(CDR) information that the Agency will receive by the end of November.2020

Conditions of UseEPA plansto evaluatananufacturingincluding importing, processingdistribution
in commerceindustrial, commercial and consumer yse®l disposabf 1,2-dichloroethane in the risk
evaluation. 1,2Dichloroethane is manufacturédcluding imported) irthe United StatesDuring the
manufacture of 1;8lichloroethane, the byproducts dichloroethane (734-3), 1,1,2trichloroethane
(79-00-5), transl,2-dichloroethylene (1560-5), trichloroethylene (791-6), perchloroethylene (127
18-4), methylene dichloride (#69-2), andcarbon tetrachloride (583-5) are formed, and will be
assessed during the risk evaluation ofdi¢hloroethaneThe chemical is processed as a reactant,
incorporated into a formulation, mixture, or reaction products, and incorporated into articles. The
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identified processing activities also include the repackaging and recyclingdithl@roethane. Several
industrial and commercial uses were identitiegtranged from use in plastic and rubber products to use
in lubricants.The aly consumer useeporteds in plastic and rubber products. EPA identified these
conditions of use from information reported to EPA through CDRTaxits Release InventorffRI)
reporting, published literaturpublic commentsand consultation with stakeholders for bages

currently in production and uses whose production may have c&3&devised the conditions of use

in the final scope of the risk evaluation based on additional information and public comments (Docket
ID: EPA-HQ-OPPT20180427 on the draft scope document for-tjighloroethaneEPA is aware of
information reportinguse of :@i chl or oet hane in Afood packagi ngdc
these are not conditions of use for the chemical substance as defined i§BS®)And (4)Section2.2
provides details about the conditions of use within tlipsof the risk evaluation.

Conceptual ModelThe conceptual models for i¢chloroethane are presentedSaction2.6.

Conceptual models are graphical depictions of the actual or predicted relationships of conditions of use,
exposure pathwaye (g.,media), exposure routes.§.,inhalation, dermal, oral), zards and receptors
throughout the life cycle of the chemical substance. EPA considered reasonably available information as
well as public comments received on the draft scope documehpfdichloroethanen finalizing the

exposure pathways, exposuretes, and hazardsPA plango evaluatan the risk evaluation. As a

result, EPA plans to focus the risk evaluationff@dichloroethanen the following exposures, hazards

and receptors:

1 Exposures (Pathways and Routes), Receptors and BEP®Jlans tevaluate releases to the
environment as well dauman and environmental exposures resulting from the conditions of use
of 1,2-dichloroethanghat EPA plans to consider in the risk evaluatexposures fof,2-
dichloroethanare discussed iSection2.3. Additional information gathered through the results
of systematic review searches viiform expected exposures.

E P A 6 s foreValatingenvironmental exposure pathwagghe scope ofte risk evaluation
considers whether and how other ER&ministered statutes and regulatory progreoverl,2-
dichloroethane in media pathways falling under the jurisdiction of those auth@#ieson
2.6.3.1discusses pathwaymder the jurisdiction abtherEPA-administered lawdn Section

2.6.3.2 EPA presents the conceptual model describing the identified exposures (pathways and
routes), receptors and hazards associated with the conditions of us@ichlgfoethanevithin

the scope of the risk evaluatiddased on pathways under jnesdiction of other EPA
administered laws, EPA does not plan to evaluate the general population as a receptor in the
scope of the risk evaluation (seigure2-16).

EPA considered reasonably available information and comments received on the draft scope for
1,2-dichlorethane in determining tieiman and environmental exposure pathways, routes,
receptors and PES8r inclusion in the final scopd&PA plans tevaluatehe following human
and environmental exposure pathways, routes, receptors and PESS in the scope of the risk
evaluation
Occupational exposurd&EPA plans toevaluateexposures to workers and occupational
nonusers(ONUSs)via the inhalation route and exposures to workers via the dermal route
associated with the manufacturing, processing, use or disposatdithl@oethane.
Consumer and bystander exposUE®A plans toevaluate theraland dermal exposure
to 1,2dichloroethandor consumersand inhalation exposure for consumers and
bystandersluring use oplastic and rubber products.
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PESSEPA plans to includehildren, women of reproductive aged, pregnat
women), workers and consumers as PESS in the risk evaluation.
Environmental exposur&PA plans to evaluate exposurelt@dichloroethane for
aguatic receptors.

1 Hazards.Hazards forl,2-dichloroethanare discussed iSection2.4. EPA completed
preliminary reviews of informatio(e.g.,federal and international government chemical
assessmentso identify potentiaenvironnmental and human health hazards T
dichloroethanes part of the prioritizatiofJ.S. EPA, 2019cand scoping procegs.S. EPA,
20209. EPAalsoconsidered reasonably available information collected through systematic
review methods as outlined Appendix Aandpublic comments received ¢ime draft scope for
1,2-dichloroethanen determining the broad categories of environmental and human health
hazard effects to be evaluated in tis& evaluationEPA will use systematic review methods to
evaluate the epidemiological and toxicological literaturelfgrdichloroethane.

EPA plans to evaluate all potential environmental and human health hazard effects identified for
1,2-dichloroethaein Section.4.1and2.4.2 respectivel. Identified throughthe data screening
phase obystematic review, the potential environmental hae#fiettsand related information

that EPA plans to consider for the risk evaluation incl4d®ME, cancer, developmental,
hematological and immune, hepatic, mortality, musculoskeletal, nutritional and metabolic, ocular
and sensory, reproductive, respiratandskin and connective tisstier 1,2-dichloroethane.

Similarly, the potential human health hexaffects and related information identified through
prioritization andhe data screening phasesgktematic review fot,2-dichloroethan¢hat EPA

plans to consider for the risk evaluation includBME, PBPK, cancer, cardiovascular,
developmental, ematrine, gastrointestinal, hematological and immune, hepatic, mortality,
musculoskeletal, neurological, nutritional and metabolclar and sensory, renal, reproductive,
respiratoryandskin and connective tissue

Analysis Plan.The analysis plan for 2-dichlorethanes presented iection2.7. The analysis plan
outlines the general science approaches that EPA plans to use for the various informatiorfi gtreams
chemistry, fate, release and engineering, exposure, hazgmortng the risk evaluatiort.he analysis

pl an is based on -ddhlddethandto date ivhect igobudesediew bf id2ntified
information as described in Sectidrl. Should additional data or approaches become reasonably
available, EPA may consider them for the risk evaluation.

Peer ReviewThe draft risk evaluation fdk,2-dichloroethanavill be peer reviewedPeer review will be
conducted in accordance with EPA's regulatory procedures for chemical risk evaluations, including
usi ng EPAOGs Pe e (USREPK 2EMandHther mhdihods konsistent with 8at 26 of
TSCA (see 40 CFR 702.45).
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1 INTRODUCTION

This document presents the scope of the risk evaluation to be conducteddohlg®ethane under the
Frank R. Lautenberg Chemical Safety for the 21st Century Act. The Frank R. Lautenberg Chemical
Safdy for the 21st Century Act amended the 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 (ERAst designate chemical substances

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

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

initiate a rik evaluation on the substance. TSCA 8 6(b)(4) directs BRANnductisk evaluations for

existing chemicals, todetermine whether a chemical substance presents an unreasonable risk of injury
to health or the environment, without consideration of costgtmr nonrisk factors, 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 § 6(b)(4)(D) and implementing regulationguie that EPA publish the scope of the risk

evaluation to be conducted, including the hazards, exposures, conditions of B&S&ttht the
Administrator expects to consider, within 6 months after the initiation of a risk evaluation. In addition, a
draft scope is to be published pursuant to 40 CFR 702.41. In December 2019, EPA published a list of 20
chemical substances that have been designateghifty substances for risk evaluatiofi3ocket ID:
EPA-HQ-OPPT20130131(84 FR 71924December 30, 20)9as required by TSCA 8§ 6(b)(2)(B),

which initiated the risk evaluation pregs for those chemical substande&.dichloroethanés one of

the chemicals designated as a high priority substance for risk eval@tiéypril 9, 2020, EPA

published théraft Scope of the Risk Evaluation fh@-Dichloroethane CASRN 1606-2 (EPA

Document No. EPA’40-D-20-005) (85 FR 1994} (U.S. EPA, 2020xfor a 45day public comment

period. After reviewing and considering the public commébtxket ID:EPA-HQ-OPPT20180427)
received on the dragcope document, EPA is now publishing this final scope document pursuant to 40
CFR 702.41(c)(8).

2 SCOPE OF THE EVALUATION

2.1 Reasonably Available Information

EPA conducted a comprehensive search for reasonably avaitadsteation' to support the
development of this scope documémtl,2-dichloroethaneEPA leveraged the data and information
sources already collected in the documents supportingdhepriority substance designations. In
addition, EPA searched for additional data and information on physical and chemical properties,
environmental fate, engineering, exposure, environmental and human health hazards that could be
obtained from in the ftowing general categories of sources:

1. Databases containing publicly available, pesfiewed literature;

I Reasonably available informatianeans information that EPA possesses or can reasay@idyategbtain, and synthesize
for use in risk evaluations, considering the deadlapexified iNTSCA Section 6(b)(4)(Gfor completing such evaluation.
Information that meetihe terms of the preceding sentence is reasonably available information whethgéhemfiotmation
is confidential business information, that is protected from public disclosuler TSCASection 14(40 CFR 702.38
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2. Gray literature, which is defined as the broad category of data/information sources not found in
standard, peeteviewed literature databases

3. Data and information submitted under TS(32 ct i ons 4, 5, 8(e), and 8
informationo (FYl) submissions

Following the comprehensive search, EPA performed a title and abstract screening to identify
information potentially relevant for theski evaluation process. This step also classified the references
into useful categories or tags to facilitate the sorting of information through the systematic review
process.

Search terms were used to search each of the literature streams and gdalicatatgethane studies.

These terms and the methods used to develop them are ligtppgandix A The studies resulting from

the search process were loaded intoBR& Health and Environmental Research Online (HERO)
database and then prioritized to screen first the literature likely relevant for each of the disciplines: fate,
physical and chemical properties, engineering, exposure and hazard. The tools and methods us
manage the screening process are also outlingdpendix A The studies resulting from the search
underwent a title/abstract screening process, which taggedby topic or category. Following this, a
determination was made to move studies forward intetéxll screening. The criteria used in the

screening process for each discipline are found in the population, exposure, comparator, outcome
(PECO) statemestlisted inAppendix A The screening process results are presented in the form of
literature inventory trees and heat maps in Se@itr2 The screening process was docted based on
EPAG6s planning, executi on AppetdixdAssessment activi

EPA has focused on the data collection phase (consisting of data, sledacbcreening, and data
extraction) during the preparation of the scope document, whereas the data evaluation and integration
stages will occur during the development of the risk evaluation and thus are not part of the scoping
activities described in th document.

The subsequent sections summarize the data collection activities completed up to date for the general
categories of sources and topic areas (or disciplines) using systematic review methods.

2.1.1 Search ofGray Literature
EPA surveyed the gray litature and identified 92 search results relevant to EPA'senisiuation
needs for 1,2lichloroethane. Appendik.3.4lists the gray literature sources that yielded 92 discrete
data or information sources relevant to-diehloroethane. EPA further categorized the data and
information into the various topiageas (or disciplines) supporting the risk evaluatmg,(physical
chemistry, environmental fate, ecological hazard, human health hazard, exposure, engineering), and the
breakdown is shown iRigure2-1. EPA will consider additional reasonably available information from
gray literature if it becomes available during the risk evaluation phase.

2 Gray literatureis defined as the broad category of data/information sources not found in standareyipgexd liteature
databasese(g, PubMed and Web of Science). Gray literature includes data/information sources such as white papers,
conference proceedings, technical reports, reference books, dissertations, information on various stakeholder websites, and
other déabases.
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Gray Literature Tags by Discipline

Physical.Chemical 1 29/92

Human.Health.Hazard 46/92
Q
= Fate 1 13/92
=
3]
AE Exposure 1 68/92

Environmental. Hazard - 13/92

Engineering 1 67/92

0 25 50 75 100

Percent Tagged (%)

Figure 2-1. Gray Literature Tags by Discipline for 1,2-Dichloroethane
The percentages across disciplines do not add up to 100%, as each source may provide data or
information for various topic areas (or disciplines).

2.1.2 Literature from Publicly Available Databases PeerReviewedLiterature )

EPAhas begun the systematic review process and has conducted searching and screening of the
reasonably available literature using the process outlindgpendix A This includes performing a
comprehensive search of the reasonably available peer review literature on Emditamical

properties, environmental fate and transport, engineering (environmental release and occupational
exposure), exposure (environmentangral population and consumer) and environmental and human
health hazards of 1-@chloroethane. Eligibility criteria were applied in the form of PECO statements
(seeAppendix A). Included references met the PECO criteria, whereas excluded references did not meet
the criteria i e., not relevant), and supplemental material was considered as potentially ré&deeant
AppendixA.2). EPA plans to analyze the reasonably available information identified for each discipline
during the development of the risk evaluation.

EPA created literature inventory trees to graphically illustrate the flow of data and information sources
following full-text screening (sdeigure 2-2, Figure2-3, Figure2-5, Figure2-7, andFigure2-9). For the
physicalandchemical, fate, engineering and hazard literature, EPA used the Health Assessment
Workplace Collaborative (HAWC) tool to develop wilsed literature inventory trees illustrating,
through interactive links, studies that were included or excluded. Thesgure inventory trees

enhance the transparency of the decisions resulting from the screening process deggpibeaidix A

For each of the corresponding disgipls, the literature was tagged to be included for evaluation during
the risk evaluatiorlLiterature inventory trees for physical and chemical propeatieprovided as static
diagramgqFigure 2-2). Forall otherdisciplines, static screen captures are provided in addition to links to
the interactive trees. The links show individual stuthes$ were tagged as included, excluded, or
supplemental. Supplesntal studieslid not meet all inclusion criteria but may be considered during the
risk evaluation as supporting information (gggendix A). These studies can becassed through the
hyperlink provided in the associated captionsome figures the sum of the numbers for the various
sub-categories may be larger than the broader category because some studies may be included under
multiple subcategories. In other cas, the sum of the various soategories may be smaller than the

main category because some studies may not be depicted in {b&tasgbries if their relevance to the

risk evaluation was unclear.
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In addition, EPA tabulated the number and characteristittee data and information sources included
in the fulktext screening process in the form of a literature heat map for the fate, engineering, exposure
and hazard information (s€éégure2-4, Figure2-6, Figure2-8, Figure2-10). For each of these four

disciplines, a static image of the literature inventory heat map is provided, and a link to the interactive

version presented in HAWC is included in the caption below each diagram.
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Figure 2-2. Peerreviewed Literature Inventory Tree - Physicaland chemicalProperties Search
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Data in thisstaticfigure represent references obtained from the publicly available databases search (see

AppendixA.1.2) that were included during fulext screeningsof June 2, 2020: | A B
abstracto

and

screeni

ng

refers

18

t o



@)

Retrieved for Full-text

Review

TSCA Fate EDC (2020) Excluded

Supplemental

Figure 2-3. Peerreviewed Literature Inventory Tree i Fate and Transport Search Results for

1,2-Dichloroethane

Click hereto view the interactivéiterature inventory treeData in this figure represent references
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obtained from the publicly available databases searchA(ggendixA.1.2) that were included during

full-text £reening as of June 2, 2020. Additional data may be added taténactive versioas they

become available.
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Media

Endpoint Air Seji?:,ent W;isc’::::ia;ser, Water Other Grand Total
Bioconcentration 1 1 2
Biodegradation 1 8 31
Hydrolysis 1 3 3
Photolysis 6 1 1 2 8
Sorption 1 9 12
Volatilization 6 3 3 7 10
Wastewater Treatment o 1 8 14
Other 2 2 3 2 6
Grand Total 11 29 19 36 64

Figure 2-4. Peerreviewed Literature Inventory Heat Map i Fate and Transport Search Results

for 1,2-Dichloroethane

Click hereto view the interactive version for additional study details. The colutatsiwow totals, and
grand totals indicate total numbersupfiquereferencesas some references may be included in multiple
cells The various shades of color visually represent the amount of relevant references identified by
media orendpoint The darkr the color, the more references are available for a given meshajpoint
Data in this figure represents references obtained from the publicly available databases search (see
AppendixA.1.2) that were included during fulext screening as of June 2, 2020. Additional data may
be added to thmteractive versioms they become available.
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Figure 2-5 Peerreviewed Literature Inventory Tree - Engineering Search Results for

1,2-Dichloroethane
Click hereto view theinteractiveliterature inventory treéData in this figure represent references

obtained from the publicly available databases searchA{ggendixA.1.2) that wee included during
full-text screening as of June 10, 2020. Additional data may be addedintetitactive versioas they

become available.
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Personal sampling data
Physical form
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Figure 2-6. Peerreviewed Literature Inventory Heat Map - Engineering Search Results fod.,2-

Dichloroethane

Click hereto view the interactive version for additional study det&ista in this figureepresent
references obtained from the publicly available databases searchpSaalixA.1.2) that were

included during fultext screening as @&ugust 5 2020.Additional data may be added to the interactive
version as they become available
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Figure 2-7. PeerReviewedand Gray Literature Inventory Tree - Exposure Search Results for 1;2

Dichloroethane

Click hereto view the interactive literature inventory tr@&ata in thisfigure represent all references
obtained from the publicly available databases seae#AppendixA.1.2), and gray literature
references search (sAppendixA.3) that weremcluded during fulitext screening as diuly 31, 2020.
Additional data may be added to the interactive version as they become available.
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Data Type

Media (group) Mosnt!z:lzt;’lng Modeling Study Acsosr‘z:sl;t::t EXD?::;?]HI Epldesntwlllzlsglcal Database Survey Grand Total
Ambient Air

Biosolids/Sludge

Drinking Water

Groundwater

Land Disposal/ Landfill

Sediment 1 1
Soil 5 2 6
Surface Water 4 2 1 6
Wastewater 1 1
Aquatic Species

Terrestrial Species q 1
Consumer 9 3 2 9 18
Dietary 4 1 2 1 1 1 5
Dust

Exposure Factors 2 1 1 1 1 1 1 4
Exposure Pathway 4 1 3 6
Human Biomonitoring 17 1 4 2 2 3 1 19
Indoor Air 6 13 9 4 1 4 77
Isomers Gi G 1
Use Information a§ 1 6 1 7
No Evidence Type

Grand Total 80 8 20 12 7 5 6 98

Figure 2-8 Peerreviewed and Gray Literature Inventory Heat Map i Exposure Search Results for
1,2-Dichloroethane

Click hereto view the interactive version for additional study details. The column totals, row totals, and
grand totals indicate total numbersupiiquereferencs only, as some references may be included in

multiple cells The various shades of color visually regent the amount of relevant references

identified by exposure media or data type. The darker the color, the more references are available for a
given exposure media or data type. Data in this figure represent all references obtained from the publicly
available databases searde€AppendixA.1.2), and gray literature references search fggsendix

A.3) that were included during futext screening as of Ju31, 2020. Additional data may be added to

the interactive versioas they become available.
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Figure 2-9. Peerreviewed Literature Inventory Tree - Human Health and Environmental

Hazards Search Results fod,2-Dichloroethane

Click hereto view the interactive literatarinventory treeData in this figure represent references
obtained from the publicly available databases search (see Apgethdixthat werencluded during
full-text screening as of June 2, 2020. Additional data may be added to the interactive version as they

become available.
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Evidence Type

Animal - Animal -

Health Outcomes Human Human Health Environmental Plant Grand Total
Maodel Model

ADME 7 1 1 50
Cancer 12 25 2 38
Cardiovascular 1 4 5
Developmental 7 21 & 1 34
Endocrine 4 25 28
Gastrointestinal 3 & 5
Hematological and Immune & 20 1 26
Hepatic 4 1 39
Mortality 2 8 4 14
Musculoskeletal 1 1 1 3
Meurological 5 16 20
Mutritional and Metabolic 5 18 1 21
Ocular and Sensory 1 4 1
PEPK 1 1 2
Renal 2 15 17
Reproductive 2 22 3 27
Respiratory =) “ 1 459
Skin and Connective Tissue 3 =) 2 11
Mo Tag 1 6 11 2 15
Grand Total 22 77 22 3 121

Figure 2-10. Peerreviewed Literature Inventory Heat Map i Human Health and Environmental
Hazards Search Results for 1:Dichloroethane

Click hereto view the interactive version for additional study details. The numbers indicate the number
of studies with TIA keywords related to a particular health outcome, not the number of studies that
observed an association witt?-dichloroethaneEvidence types were manually extracted, and Health
Systems were determined via machine learning. Therefore, the studiesiagamuiltiple Health

Outcomes and Evidence types, connections between health outcome, and evidence type may not be
accurately represented. If a study evaluated multiple health outcomes or included multiple populations
or study designs, it is shown here tiplé times. Data in this figure represents references obtained from
the publicly available databases search fggeendixA.1.2) that were included during futext

screening as of June 2, 202@lditional data may be added to the interactive version as they become
available.

2.1.3 Searchof TSCA Submissions
Table2-1 presents the results of screening the titles of data sources and reports submitted to EPA under
varioussections of TSCA. EPA screened a total of 235 submissions B&EG® @ similar statements
that identifyinclusion/exclusion criteria specific to individual disciplines (¥able2-1 for the list of
disciplines). The details about thateria arepresented in Appendik.2.1. EPA identified 206
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submissions that met the inclusion criteria in these statements and identildniiSsions with
supplemental dath.

EPA excluded 14 submissions because the reports were identified as one of the following:
Published report that would be identified via other peer or gray literature searches
Draft report of a final availablsubmitted report

lllegible submission

Data not relevant to any discipline

Letter of notification of bioremediation initiation

Memo regarding meeting

Submission on a different chemical

Ranking of chemicals for proposed evaluation

Letter with no attached pert

Routeto-route extrapolation of human health hazard with no original data

=4 =4 =48 -4_9_49_9_°5_4°_-2

Table 2-1. Results of Title Screening of Submissions to EPA under Various Sections of TSCA

Discipline Included SupplementaP
Physial and ChemicdProperties 0 0
Environmental Fate and Transport 18 0
Environmental and General Population Expos 114 1
Occupational Exposure/Release Information 70 0
Environmental Hazard 9 1
Human Health Hazard 61 13

gndividual submissions may be relevant to multiple disciplines.
bIncluded submissions may contain supplemental data for di$w@plines which will beidentifiedat full-text review.

2.2 Conditions of Use

As describedn the ProposedDesignationof 1,2-Dichloroethane (CASRN 10¥6-2) as a HighkPriority
Substance for Risk Evaluatigd.S. EPA, 2019y; EPA assembledhformationfrom the CDR andTRI
programsgo determineconditionsof usé or significantchangesn conditionsof useof thechemical
substanceOncethe 2020CDR reportingperiodendsin November2020,EPAwill utilize the most
recentCDR information.EPA alsoconsulteca variety of othersourcego identify usesof 1,2-
dichloroethangincluding: publishediterature,companywebsitesandgovernmenandcommercial
tradedatabaseandpublications.To identify formulatedproductscontainingl,2-dichloroethangEPA
searchedor safetydatasheet{SDS)usinginternetsearchedPA ChemicalandProductCategories
(CPCat)(U.S. EPA, 2019pdata,andotherresourcesn which SDSscouldbefound.SDSswerecross
checkedwith companywebsitego makesurethateachproductSDSwascurrent.In addition,EPA

3 EPA may further consider some supplemental or excluded references depending on the reasons for tagging as supplemental
or excluded.
4 Conditions of useneans the circumstances, as determined by the Administrator, under which a chelnsizadce is
intended, known, or reasonably foreseen to be manufactured, processed, distributed in commerce, used, of disposed
(TSCA § 3(4)).
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incorporateccommunicationsvith companiesindustrygroups,andpubliccommentgo supplementhe

useinformation.

EPA identified and described the categories and subcategories of conditions of BE§&Atp&ns to
consider irnthe risk evaluation (Sectigh?2.1, Table2-2). The conditions of use included in thek
evaluationare those reflected in the life cydegrams and conceptual models.

After gathering reasonably available information related to the manufacture, processing, distribution in

commerce, use, and disposal of-diéhloroethane, EPA identified those activities for-1,2
dichloroethane the Agencyetermined not to be conditions of useaoeotherwise excludettom the
scope of the risk evaluatiomheseexcluded activitiegsre described in Sectid?2.2

2.2.1 Categories and Subcategories @onditions of Use Included in the Scope of the

Risk Evaluation

Table2-2 lists the conditions of use that are included in the scope of the risk evaluation.

Table 2-2. Categories and Subcategories @onditions of Use Included in the Scope of the Risk

Evaluation
Life Cycle Stagé Category’ Subcategory References
Manufacturing Domestic Domestic manufacture |U.S. EPA (2019a)
manufacture
Import Import U.S. EPA (2019a)
Processing Processing as ¢Intermediate in: U.S. EPA (20193 EPA-HQ-OPPTF
reactant Petrochemical 201804270006 EPA-HQ-OPPTF
manufacturingPlastic 201804270015
material and resin
manufacturing; All othe
basic organic chemical
manufacturing
Processing Fuels and fuel additiveqU.S. EPA (20193) EPA-HQ-OPPT
Incorporated |All other petroleum and 201804270006 EPA-HQ-OPPTF
into formulation|coal products 201804270015
mixture, or manufacturing

reaction produc

Processing aidspecific
to petroleum production

U.S. EPA (2019a)

Recycling Recycling U.S. EPA (2019a)
Distribution in Distribution in |Distribution in
commerce commerce commerce
Industrial Use Adhesives and |Adhesives and sealant§EPA-HO-OPPTF20180427%-0018
sealants
Functional Heat transferring agent|Baldwin Filters (2015)
Fluids (closed
systems)
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Life Cycle Stagé Category’ Subcategory References
Lubricants and |Paste lubricants and |EPA-HQ-OPPT201804270005
Greases greases
Oxidizing/ Oxidation inhibitor in  |[EPA-HQ-OPPTF20180427-0006
reducing agentgcontrolled oxidative
chemical reactions
Solvents (for |A component of EPA-HQ-OPPT201804270005
cleaning and |degreasing and cleanin
degreasing) |[solvents

Commercial Use |Plastic and Products such as: plastfU.S. EPA (2019a)
rubber productgand rubber products

Fuels and Fuels and related U.S. EPA (20193 EPA-HQ-OPPTF
related product{products 201804270006
Other use Laboratory chemical |Thermo Fisher (2018)
(e.g, reagent)
Embalming agent Frigid Fluid Company (2015)
Consumer Use Plastic and Plastic and rubber EPA-HQ-OAR-20020037%-0203
rubber productgproducts EPA-HQ-OPPT2018042+
004Q Doucette et al. (2010)
Disposal Disposal Disposal
a. Life Cycle Stage Use Definitions (40 CFR'§1.3)
Al ndustri al useoO means use at a site at which ong¢g
or processed.
ACommerci al useod means the use of a chemical or @

commercial enterprise providing saleable goods or services.
AConsumer used0 means the use of Hinctuding asipartaol an article, auchn
furniture or clothing) when sold to or made available to consumers for their use.

Although EPA has identified both industrial and commercial uses here for purposes of distinguishing scenario
document,tt Agency interprets the authority over fiany
6(a)(5) to reach both.

b. These categories of conditions of use appear in the Life Cycle Diagram, reflect CDR codes, and broadly repre
conditions of use af,2-dichloroethane in industrial and/or commercial settings and for consumer uses.

c. These subcategories reflect more specifieditions ofuse of 1,2dichloroethane.

- During the manufacture of Xdichloroethane, the byproducts -dithloroethan€75-34-3), 1,1,8 trichloroethan€79-
00-5), trans1,2-dichloroethyleng156-60-5), trichloroethylene (7®1-6), perchloroethylene (12¥8-4), methylene
chloride (7509-2), and carbon tetrachloride 28-5) are formed, and will be assessed during the risk evaluation-
dichloroethaneEPA-HQ-OPPT20180421-0027 EPA-HQ-OPPTF201305000101).

In the final scope, EPA made the following changes to the conditfarseo

- Inthe draft scope of the risk evaluatiorgaamdition of use was included fprocessing use reported for 4,2
dichloroethane as a functional fluid in pharmaceutical and medicine manufacturing. EPA has fotlvedrépatrted ug
of 1,2-dichloroethae as a functional fluid during pharmaceutical manufactusimgstead aise as a laboratory
chemicato produce vinyl chloride, and has concluded that this use falls within the commercial laboratory chen;
condition of use.

- EPA has determined that tA&®R reportedndustrial use of laboratory chemicads they are used for services and
wholesale and retail tradfalls within the commercial laboratory chemical condition of use

- EPA engaged with stakeholdensd received public commeao the commercial andonsumeplastic and rubber
productcondition of usEPA-HQ-OPPTF201804270040. Therisk evaluation will be guided by theystematic
review of the informatiomegarding the residual levef 1,2-dichloroethane in those products.
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2.2.2 Activities Excluded from the Scope of the Risk Evaluation
As explained in the final rule fd?rocedures for Chemical Risk Evaluation Under the Amended Toxic
Substances Control A(®2 FR 33726, July 20, 201 MSCA Section 6(b)(4)(D) requires EPA to
identify the hazards, exposures, conditions of use, andE®&&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 casley-case basif82 FR 33736, 33729; July 20, 20175 CA Section 3(4) also grants EPA
discrdion to determinghe circumstances that are appropriately considereddorubtiors of use for a
particular chemical substaricés a result, EPA does not plan to include in this scope or in the risk
evaluation activities that the Agendges not conderconditions of user for whichEPA is exercising
discretionary authority provided by TSCA Section 6(b)(4)(D)

TSCA Section 3(2) also excludes from the defini
drug, cosmetic, or device (as such terane defined in Section 201 of the Federal Food, Drug, and
Cosmetic Act [21 U.S.C. 321]) when manufactured, processed, or distributed in commerce for use as a

food, food additive, drug, cosmetic, ogal deviceo
Insecticide, Fungicide, and Rodenticide Act [7 U.S.C. 136 et seq.]) when manufactured, processed, or
di stributed in commerce for use as a pesticide.

dichloroethan@re noRTSCA uses:

One commenterdPA-HQ-OPPTF201804270015 indicated that polyvinyl chloride (PVC) resjnssed

to make plastic and rubber produetss used in food packaging and meddamticessuch adblood bags.

EPA has determined that these uses fall outside
regul ates fAmedical deviceso int2lCER84.HWaswadlo |l | e c
a s ndaddtiged, which would include indirect food additives intended for uséoiod packagingdl

CER 174. Additionally, any other use df,2-dichloroethan@s a PVC resin ifimedical deviceswould

be regulated under FDAInder TSCA A 3(2)(B)(vi), the definit
include any food, food additiyelrug, cosmetic, or device (as such terms are defingekcitron 201 of

the Federal Food, Drug, and Cosmetic Act) when manufactured, processed, or distributed in commerce
for use as a food, food additive, drug, cosmetic, or dericivities and releaseassociated with such

food packaging and medical applications wuses ar
circumstances associated with fAa chemical subst
risk evaluation.

5 Chemical substana®eans any organic or inorganic substance of a particular molecular identity, includicapasigation

of such substances occurring in whole or in part as a result of a chemical reaction or occurring in nature, and any element o
uncombined radical. Chemical substance does not in€ly@ay mixture; (2) any pesticide (as defined in the Fédera
Insecticide, Fungicide, and Rodenticide Act) when manufactured, processed, or distributed in commerce for use as a
pesticide; (3) tobacco or any tobacco product; (4) any source material, special nuclear material, or byproduct material (as
such terms ardefined in the Atomic Energy Act of 1954 and regulations issued under such Act); (5) any article the sale of
which is subject to the tax imposed by Section 4181 of the Internal Revenue Code of 1954 (determined without regard to any
exemptions from such tgrovided by Section 4182 or 4221 or any other provision of such Code)6aady food, food

additive, drug, cosmetic, or device (as such terms are defined in Section 201 of the Federal Food, Drug, and Cosmetic Act)
when manufactureghrocessed, or disbuted in commerce for use as a food, food additive, dragmetic, or device (TSCA

§ 3(2)).
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2.2.3 Production Volume
As reported to EPA during the 2016 CBRbmissiorperiodand described here as a range to protect
production volumes that were claimed as confidential business information {(@Blproduction
volume of1,2-dichloroethanén 2015was between 2Billion and 30 billion pound§J.S. EPA, 2020a
EPA also uses pr2015 CDR production volume information, as detailed inrRfaposed Designation
of 1,2Dichloroethane (CASRN 1606-2) as a Hgh-Priority Substance for Risk Evaluatigu.S. EPA,
20199 and will include future production volume informatifsom the 2020 CDR reporting ped to
support the x@osureassessment.

2.2.4 Overview of Conditions of Use and Lifecycle Diagram
Figure2-11 provides the lifecycle diagram for ¢gchloroethane. The life cycle diagram is a graphical
representation of the various life stages of the industrial, commercial and consumer use categories
included within the scope of the risk evaluation. The information in the life cycle diagram is grouped
according to the CDR processing codes and use categories (including functional use codes for industrial
uses and product categories for industrial, cenumal and consumer usedppendix Econtains
additional descriptionse(g, process descriptions, worker activities, process flow diagrams) for each
manufacture, processing, distribution in commerce, arse disposal category.
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2.3 EXxposures

For TSCA exposure assessments, iR to analyzdiuman and environmentekposures and

releases to the environment resulting from the conditions okitisin the scope of the risk evaluation

for 1,2-dichloroethaneln this section, the physical and ameal properties, environmental fate and
transport properties and releases to the environment are described in addition to potential human and
environmental exposures from TSCA conditions of use and from other possible or known sources.
Release pathways dmoutes will be describad Section2.6to characterize the relationship or

connection between the conditions of use of the chemical and the exposure to humarsrecep
includingPESS and environmental receptoEPA plans taonsider where relevant, the duration,

intensity (concentration), frequency and number of exposures in characterizing exposures to 1,2
dichloroethane.

2.3.1 Physical and Chemical Properties
Consideation of ghysicalandchemcal properties is essential for a thorough understanding or prediction
of environmental fate.€., transport and transformation) and the eventual environmental concentrations.
It can also inform the hazard assessmEalble2-3. summarizes thphysical and chemic@roperty
values preliminarily selected for use in the risk evaluation from among the range of reported values
collected as of June 2020. This information differs from that presentedimdpesed Designation of
1,2-Dichloroethane (CASRN 1dJ6-2) as a Hgh-Priority Substance for Risk Evaluatign.S. EPA,
20199 and maybeupdated as EPA&ontinues teevaluate and integragelditional informatiorthrough
systematic review methodsigure2-12 summarizes the distribution of reported values for eight
physical and chemical properties routinely used in existing chemical risk evaluappesdix B
presents summary statistics for repogpégsical and chemicalroperty values. Alphysical and
chemicalproperty values that were extracted and evaluated as of June 2020 are pneskated
supplemental fildata Extraction and Data Evaluation Tables for Physeaél Chemical Property
StudiefEPA-HQ-OPPT20180427).

Table 2-3. Physical and Chemical Properties of 1;Dichloroethane

Property or Endpoint Value@ Reference Data Quality
Rating
Molecular formula C2H4Cl2 NA NA
Molecular weight 98.96 g/mol NA NA
Physical state Heavy liquid O'Neil (2013) High
Physical properties Clear, colorless, oily liquid NLM (2018) High
Melting point -35.6°C Rumble (2018) High
Boiling point 83.4°C Rumble (2018) High
Density 1.2569 g/crat 20°C relative ta O'Neil (2013) High
water at 4°C
Vapor pressure 78.9 mm Hg at 25°C NLM (2018) High
Vapor density Not available
Water solubility 8,600 mg/L at 25°C Rumble (2018) High
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Property or Endpoint Value@ Reference Data Quiality
Rating
Octanol/water partition |1.48 NLM (2018) High
coefficient (log Kow)
Henryo6s L aw|[0.00118 atm-rfimol at 25°C NLM (2018) High
Flash point 13°C (losed cup) O'Neil (2013) High
Auto flammability 413°C NLM (2018) High
Viscosity 0.779 cPat 25°C Rumble (2018) High
Refractive index 1.4422 Rumble (2018) High
Dielectric constant 10.43 (time domain Pawar (2006) High
reflectometry)

NA = Not applicable

aMeasured unless otherwise noted.

Figure2-12displays a summary of the data collected as of June 2020 for eight physical and chemical
values routinely used in TSCA existingemical risk evaluations. The box and whisker plots for each

endpoint illustrate the mean (average, indicated by the blue diamond) and't28" &3" (median),
75" and 98 percentiles. All individual data points are indicated by black squares;zdime

preliminarily selected for use in the risk evaluation is overlaid (indicated by the orange circle) to provide

context for where it lies within the distribution of the dataske number of unique primary data
sources is indicated below each lavd whiskerplot. If multiple sources presented equivalent values
and cited the same primary source, only one of those was included in the statistical calcAgaons.
result, the number of sources listedrigure2-12 may differ from the total number of data sources

presented ifrigure 2-2.
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Figure 2-12. Box and Whisker Plots of Reported Rysicaland Chemical Property Values

2.3.2 Environmental Fate and Transport
Understanding of environmental fate and transport processes assists in the deterafitiegispecific
exposure pathways and potential human and environmental receptors that need to be assessed in the ris
evaluation forl,2-dichloroethaneEPA plans taise the environmental fate characteristics described in
Appendix Cto support the development of the risk evaluation fordighloroethane. The values for the
environmental fate properti@say be updated as ERAaluates and integratadditional information
into the risk evaluatiothrough systematic review methods.

2.3.3 Releases to the Environment
Releases to the environment from conditions of usa @aenponent of potential exposure and may be

derived from reported data that are obtained through direct mesurecalculations based on
empirical data and/or assumptions and models.

A source of information that EP@lans to consider in the risk evaluation in evaluating exposure is data
reported under the Toxics Release Inventory (TRI) proged?A's TRI databascontains information

on chemical waste management activities that are disclosed by industrial and federal facilities, including
guantities released into the environmem.(to air, water, and disposed of to land), treated, burned for
energy, recycledyr transferred oftite to other facilities for these purposes.
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Under the Emergency Planning and Community Righnow Act (EPCRA) 1,2ichloroethane is a
TRI-reportable substance, under the namedicBloroethane (or ethylene dichloride), effectdamuary
01, 1987 (40 CFR 372.65). For TRI reporfinigcilities in covered sectors in the United States are
required to disclose releases and other waste management activity quantitiedicil@ér@ethane under
the CASRN 10706-2 if theymanufacture (including import) or process more than 25,000 pounds o
otherwise use more than 10,000 poundhefchemical in a given year by July 1 of the following year

Table2-4 provides productiomelated waste management dataff@dichloroethane reported by

facilities to the TRI program for reporting year 2018s shown inTable2-4, 60 facilities reported a

total of approximately 373 nlibn pounds of 1,2lichloroethane waste managed. Of this total quantity
approximately 69% was reported as recycled and 25% was treated, and each occurred mostly on site.
The quantities of 1;2lichloroethane waste burned for energy recovery or releasied ¢émvironmera

during 2018 are of much smaller magnitude and were mostly on site.

Table 2-4. Summary of 1,2Dichloroethane TRI Production-Related Waste Managed in 2018

Total Production
Number of| Recycled | Recovered for | Treated | Released | Related Waste
Year Facilities (Ibs) Energy (Ibs) (Ibs) (Ibs)be (Ibs)

2018 60 255,728,005 22,317,586 |94,383,69] 579,621 373,008,902
Data source: 2018 TRI Data (Updatédvember 2019)J).S. EPA (2019d)

2Terminology used in these columns may not match the more detailed data elementiseania the TRI public data and analysis access points.
b Does not include releases due to-tinge event not associated with production such as remedial actions or earthquakes.
¢ Counts all releases including release quantities transferred and mpleasiies disposed of by a receiving facility reporting to TRI.

Table2-5 provides a smmary ofthe quantities of 1;8lichloroethaneeleasd to theenvironment dung
2018as reported to TRDf these quantities, 76% was released to air, and roughly 70% of these air
emissions originated from fugitive sources, with the remainder from point sources. Land disposal
accounted for roughly 7% of the total releases, abalfibhwhich was to Class | underground injection
wel | s. @ Ot he rdichHettraaesaeccunted dof 16% of all reported total releases, in which
transfer quantities for offite storage and other edite management comprised the vast majority.

Table 2-5. Summary of Releasesf 1,2-Dichloroethaneto the Environment During 2018

Air Releases Land Disposal
Number | Fugitive | Water Class| | oora | Allother Other Total
Year of Stack Air | © "r. Releases| under- | o el Land Releases| Releases
ilti Releases Ibs) ground . : (Ibs) 2 (Ibs)®-c
Facilities (Ibs) Releases| ( Iniection | Landfills | Disposal
(Ibs) I (Ibs) (Ibs)®
(Ibs)
136,759| 311,737 21,801 | 19,665 82
2018 60 3,3& 94,113 | 587,519
448,496 41,548

6 For TRI reporting criteria se&tps://www.epa.gov/toxiceeleag-inventorytri-program/basicsri-reporting

7 Reporting year 2018 is the most recent TRI data available. Data preseh@hl@2-4 were queried using TRI Explorer

and uses the 2018 National Analysis data set (released to the public in November 2019). This dataset includes revisions for
the years 1988 to 2018 processeEBRA.
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Air Releases Land Disposal
Number Stack Ay | Fugitive | Water Slriisesr-l RCRA | Allother | Other Total
Year of e Air Releases Bt Subtitle C Land Releases Releabses
Facilities €S| Releases| (Ibs) grout Landfills | Disposal | (Ibs)? (Ibs) ™€
(Ibs) Injection >
(Ibs) (Ibs) (Ibs) (Ibs)

Datasource: 2018 TRI Data (Updated November 2019p. EPA (2019d)

aTerminology used in these columns may not match the more detailed data element names used in the TRI public da
analysis access points.

® These release quantities do include releases due tinmmevents not associated with production such asdieiractions or
earthquakes.

¢ Counts release quantities once at final disposition, accounting for transfers to other TRI reporting facilities thdy ultima
dispose of the chemical waste.

While productionrelated waste managed showaible2-4 excludes any quantities reported as
catastrophic or ongme releases (TRI Form &ection 8 data), release quantities showihable2-5
include both productionelated and noproductionrelated quantities for 2018. Approximately 12,500
pounds of 1,&lichloroethane waste not related to production were reported for 2018. These waste
guantites are included in the total releases statdtbie2-5.EPA plars to review these data in
conducting the exposure assessment component of the risk evaluationdmhigBethane.

2.3.4 Environmental Exposures
The manufacturing, processing, distribution,, @l disposal of,2-dichloroethanean result in
releases to thenvironment and exposure to aquatic and terrestrial recdptorsonmental exposures
to biota are informed by releases into the environment, overall persistence, degradation, and
bioaccumulation, and partitioning across different me@dancentrationsf chemical substances in biota
provide evidence of exposuffePA plans to review available environmental exposure data in biota in the
risk evaluationrMoni t oring data wer e i dé&2adchldroeteadeandcanbEP A0 s
used in the expure assessmeielevantand reliable monitoring studigsovide(s) information that
can be used in an exposure assessment. Monitoring studies that measure environmental concentrations
or concentrations of chemical substances in biota provide evideegpadure.

EPA plans to review availablenvironmentaimonitoring datan the risk evaluation EP A6 s A mb i
Monitoring Technology Information Center Air Toxics database has identifiedichloroethanen air
(U.S.EPA, 19901 n addi t WUneegulatedE@ratnmant Monitoring Rule has identified 1,
dichloroethanén drinking water(U.S. EPA, 1998 US GS 6 s Mo hNatiooal WategQualigyt a
Monitoring Council has identified,2-dichloroethanén air, ground watersediment, soil, surface water

e |

2.3.5 Occupational Exposures
EPA plans to evaluate worker activities whtrere is a potential for exposure under the various
conditions of use (manufacturing, processing, industrial/commercial uses, and disposal) described in
Section2.2 In addition, EPA plans to evaluate exposure to occupationalisers (ONUSs)i.e.,
workers who do not directly handle the chemical but perform work in an area where the chemical is
present. EPA also plans to consider the effect(s)etingiheering contte (EC) and/or personal
protective equipment (PPE) have on occupational exposure levels as part of the risk evaluation.

Examples of worker activities associated with the conditions of use within the scope of the risk
evaluation for 1,alichloroethan¢hatEPA may analyze include, but are not limited to:

37


https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=6323208
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=6296435
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=6296188
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=6296200
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=6296245
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=6296239
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=6296205
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=6296302
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=6296273
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=6296487

1 Unloading and transferring Xdichloroethan¢o and from storage containers and process
vessels;

1 Handling and disposing of waste containing-di¢hloroethane;

1 Cleaning and maintaining equipment;

1 Samplingchemicals, formulations, or products containingdi¢hloroethandor quality control;

1 Repackaging chemicals, formulations, or products containindi¢tioroethane;

1 Performing other work activities in or near areas wheralit@oroethane is used.

1,2-Dichloroethane has a vapor pressure of around 79 mm Hg att868Gd on t he chemic
volatility, EPA plans to analyzehalation exposurt vaporfor workers and ONU<£EPA also

plans toevaluatanhalation exposure tmistsfor workers and ONUwhere products containing
1,2-dichloroethane may be sprapplied. EPA plans to evaluaterchal exposuiefor workers,

who are expected to haskin contact withL,2-dichloroethaneOccupational noiwsers do not

directly handle 1,2lichloroethane; thereforekin contact with 1,2lichloroethanes not expected

for occupational nomisers.

In addition, EPA has received comments that manufacturers have identified residual amounts of 1,2
dichloroethane in some commercial plastic and rubber products, howewsu|dtors are uncertain how
much remains in these products from the residuals in raw matéridsHQ-OPPT20180427).
Becausd,2-dichloroethanenay be present as a component of solid products; EPA plans to consider
inhalation exposure to dust/particulategy( particulate generated during handling of plastic resins,
finishing operations associated with the manufacture arghfimg of plastics and plastic articles and
incorporation of plastics and other article components into finished products) for workers and ONUSs.

EPA generallydoes not evaluate oqgational exposures through the oral route. Workars ONUs

may inadvertery ingest inhaled particles that deposit in the upper respiratory tract. In addition, workers
may transfer chemicals from their hands to their mouths. The frequency and significance of this
exposure route are dependent on several factors including thegblaysl chemical properties of the
substance during worker activities, the visibility of the chemicals on the hands while working,

workplace training and practices, and personal hygiene that is difficult to pi@datie et al., 2006

EPA will considertherelevance of thiexposurgoute on a casby-case basis, taking into consideration

the aforementioned factors and any reasonably available information, and may assess oral exposure for
workers for certain COUs and worker activities where warranted

1,2-Dichloroethane has an Occupational Safety and Health Administration (OSHA) Permissible
Exposure Limit (PELYOSHA, 2019. The PEL is 50 parts per million (ppm) over ahd@irworkday,

time weighted average (TWA), with 100 ppm acceptable Ceiling limit and 200 ppm aceeptabl
maximum peak above the acceptable ceiling limit for 5 min in any 3 hours period. This chemical also
has a National Institute for Occupational Safety and Health (NIOSH) Recommended Exposure Limit
(REL) of 1 ppm TWA, with short term exposure limit (STELL)2oppm(NIOSH, 2019. NIOSH

considers 1 2lichloroethane to be a potential occupational carcinogen with an Immediately Dangerous
to Life or Health (IDLH) value of 50 pprfNIOSH, 20202019

2.3.6 Consumer Exposures

According to reports to th2012 and2016 CDR, plastic and rubber produatsreidentifiedas
consumer products for tdlchloroethane. Consumers using or disposing of plastic or rubber products
may be exposed to tdichloroethane through oral or dermal pathways by using rubber or plastic
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articles.In addition, consumers may be exposed tedi¢chloroethan¢hrough vapor emissions which
may lead to inhalation exposure, givenvitdatility at room temperatur@9.1 mmHg) Consumers are

not expected to routinely handle liquids containingdi¢hloroethane, since the conditions of use are in
rubber/plastic article form. Bystanders are not expected to routinely codeenralcontact with solid
plastic or rubber articles containing &hloroethaneBased on these potential sources and pathways
of exposure, EPAlars to analyze inhalatigroraland dermal routes of exposures to consumers that
may result from the conditions of uselgf-dichloroethaneEPAdoesnot plan toevaluatebystander
exposures td,2-dichloroethaneia theinhalation,oral, and dermatoutes as the exposure is not
expectd.

2.3.7 General Population Exposures

Releases af,2-dichloroethandérom certain conditions of use, such as manufacturing, processing, or
disposal activities, may result in general population exposunteslation of the compound frothe air

is asource of exposure to the general population. Other routes of exposude jmegestion of 12
dichloroethane fornsontaminated drinking water or food items and dermal absor{tid8DR, 200).
Populations living near industrial waste sites may have a higher likelihood of exposure to 1,2
dichloroethanel,2-dichloroethane is found in more than 570 hazardous waste sites on the National
Priorities List(ATSDR, 200). An EPAsurvey found an average of 0.31 ppmdi¢hloroethane in 29
groundwater near hazardous waste giteis?, 1993.

The OECD monitoring database has identified human biomonitoring data fdich|@roethane
(OECD, 2018. However, lbod concentrations df,2-dichloroettanewere below the limit of detection
in the 2,876 individuals who participated in the National Health and Nutrition Examination Survey
(NHANES) 20152016 subsample of thé.S. population(CDC, 2019. The general populatn
pathways in the scope of this evaluation are described in Se2thBand2.7.2.5

2.4 Hazards (Effects)

2.4.1 Environmental Hazards
EPA considered reasonably available informatmg.(federal and international government chemical
assessments) on idichloroethane as well as public comments recedretheProposedesignation
of 1,2-Dichloroethang CASRNLO7-06-2) asa High-Priority Substancéor RiskEvaluation(U.S. EPA,
20199 anddraft scopefor 1,2-dichloroethandU.S. EPA, 2020xto identify potential environmental
hazardsDuring prioritization,EPA identifiedenvironmental hazard effects for aquatic and terrestrial
organisms.

Since prioritization, EPA applied automated techniques during the data screening phase of systematic
review to identify the following potential environmental hazards and related informihat may be
considered for the risk evaluation (as explainedppendix A: ADME, cancer, developmental,
hematological and immune, hepatic, natity, musculoskeletal, nutritional and metabolic, ocular and
sensory, reproductive, respiratory and skin and connective tisgugg2-10). A summary of the

references identified through teereening step afystematic review is included in thgeractive

literature inventory tree@igure2-9). As EPA continues to evaluate reasonably availabk relevant

hazard information identified through systematic review, EPA may update the list of potential hazard
effects to be analyd in the risk evaluation.
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2.4.2 Human Health Hazards

EPA considered reasonably available informatmg.(federal and international government chemical
assessments) on iglichloroethane as well as public comments received oRrbosedDesignation

of 1,2-Dichloroethang[CASRNLO7-06-2) asa High-Priority Substancéor RiskEvaluation(U.S. EPA,
20199 anddraftscopefor 1,2-dichloroethangU.S. EPA, 2020xto identify potentialhuman health
hazards. During prioritization, EPilentified the following potential human health hazards and related
information: acute, repeat dose, genetic, toxicokinetic, irritation/corrosion, cancer, immune and
neurologicakffects.

Since prioritization, EPA applied automated techniques during the data screening phase of systematic
review to identify the followingdditional potential human healttazards and related information that

may be considered for the risk evaluation (as explainégpendix A: ADME, PBPK cardiovascular,
developmental, endocrine, gastrointestinal, hepatic, mortality, musculoskeletal, nutritional and
metabolic, ocular and sensory, renal, reproductive, respiratory and skin and connectivEigjssee (

2-10). A summary of the references identifiddring the screening step ®fstematic review is included

in theinteractive literature inventory tre@sigure2-9). As EPA continues to evaluate reasonably
availableand relevant informatiomentified through systematic review, EPA may updatdishef

potential hazareéffects to be analyzead the risk evaluation.

2.5 Potentially Exposed or Susceptible Subpopulations

TSCAS§ 6(b)(4)requires EPA to determine whether a chemical substance mresemtreasonable risk

to fa potentially exposed or susceptible subpop
TSCA A3 (12)[tlhset ateeaan tolpatt et i ally exposed or sus:
individuals within the geeral population identified by the Administrator who, due to either greater
susceptibility or greater exposure, may be at greater risk than the general population of adverse health
effects from exposure to a chemical substance or mixture, such as intfiddten¢ pregnant women,
workers, or the elderly. o Gener al popul ation i s
whol e groupo and refers [IitSEPARROGLIEt he U. S. gener a

EPA identifiedthe followingPESSbased on CDR information and studies reportiaglopmental and
reproductive effectchildren, women of reproductive aged, pregnant womenyyorkers including

ONUs and usernd consumersncluding users and bystandétsS. EPA, 2019a EPA plans to

evaluate thesBESSIn the risk evaluatiorf-ollowing further evaluation of the reanably available

information, EPA may evaluate PESS in the general population as they relate to fence line communities.

In developing exposure scenarios, Efflans toanalyze available data to ascertain whether some human
receptor groups may be exposea exposure pathways that may be distinct to a particular

subpopulation or life stageg,c hi | dr ends cr awl-to-mayth behaviarg)dmd ng or |
whether some human receptor groups may have higher exposure via identified pathways of exposure
due b unique characteristics.@, activities, duration or location of exposure) when compared with the
general populatiofU.S. EPA, 2006) Likewise,EPA plans teevaluate available human health hazard
information to ascertain whether some human receptor groups may have greateibditgdbph the

gener al popul ati on Basedbrhtleeseamlysed, EPA mdysipditatizedistal ( s ) .
PESS in the risk evaluation.

2.6 Conceptual Models

In this section, EPA presents the conceptual models describing the identified exposhvesyfpand
routes), receptors and hazards associated with the conditions of us@lichlgethane. Pathways and
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routes of exposure associated with workers@NdUs are described in Secti@b.1, and pathways and
routes of exposure associated with consumers are described in @e&@oRathwayg and routes of
exposure associated with environmental releases and wastes, including those pathaeeysitidat the
jurisdiction ofother EPAadministered, are discussed and depicted in the conceptual model shown in
Section2.6.3.1 Pathways and routes of exposure associated with environmental releases and wastes,
excluding those pathways that are under the jurisdiction of otherdeRAnistered law, are presented

in the conceptual model shown in Sectf.3.2

2.6.1 Conceptual Model for Industrial and Commercial Activities and Uses

Figure2-13illustrates the conceptual model for the pathways of exposure from industrial and
commercial activities and usesP-dichloroethangehatEPA plango include in the risk evaluation.

There is potential for exposures to workers @itlJsto vaporvia theinhalation route and exposures to
workers via dermal routes. It is expected that inhalation exposure to vapors is the most likely exposure
route. In addition, workers at waste management facilities may be exposed via inhalation or dermal
routesduringwastewater treatment, incineration or via other disposal metB&dsplans tevaluate
activities resulting in exposures associated with distioin in commerced.g, loading, unloading)
throughout the various lifecycle stages and conditions ofeugerfanufacturing, processing, industrial

use, commercial use, and disposal) rather than a single distribution scER# ibas identified

condiions of use where the generation of mistg{ spray application of products containing-1,2
dichloroethane) could occur. For these conditions of use EPA plans to analyze the potential of exposure
to mist via the inhalation routes for workers. E&@#es not plan to further analyze dermal exposure for
ONUs because they are not expected to directly handididhbroethane

For each condition of use identifiedTiable2-2 a determination was made as to whether oERA

plans to evaluateach combination of exposure pathway, route, and receptor in the risk evaluation. The
results of that analysis along with the supporting rationale are preseitppgandix F
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Figure 2-13. 1,2Dichloroethane Conceptual Model for Industrial and CommercialActivities and Uses: Worker and Occupational

Non-User Exposures and Hazards
The conceptual model presents the exposure pathways, exposure routes and hazards to human receptors from industriadiahd comme

activities and uses of Zdichloroethane.
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