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ABBREVIATIONS

°C Degrees Celsius

ug Microgram(s)

1-BP 1-Bromopropane

1Q10 Lowest dayaverage flow that occurs (on average) once every 10 years
30Q5 Lowest 30day average flow that occurs (on average) once every 5 years
7Q10 Lowest 7#day average flow #t occurs (on average) once every 10 years
AAP Alanine aminopeptidase

ABC ATP Binding Cassette

AC Acute Concentration

ACGIH® American Conference of Government Industrial Hygienists
ADC Average Daily Concentrations

ADME Absorption/Distribution/Metabasim/Elimination

ADR Acute Dose Rate

AEGL Acute Exposure Guideline Level

AF Assessment Factor

ALS Amyotrophic Lateral Sclerosis

ALT Aminotransferase

AML Acute Myeloid Leukemia

ANCA AntineutrophitCytoplasmic Antibody

APF Assigned Protection Factor

ASD Autism Spectrum Disorder

Atm Atmosphere(s)

ATSDR Agency for ToxicSubstances and Disease Registries
AUC Area Under the Curve

Avg Average

BAF Bioaccumulation Factor

BCF Bioconcentration Factor

BIOWIN EPI Suite biodegredation module

BLS US Bureauwf Labor Statistics

BMD Benchmark Dose

BMDL/BMCL BenchmarkDose/Concentration Lower Bound

BMR Benchmark Dos&esponse

BW Body Weight

CAA Clean Air Act

CARB California Air Resources Board

CASRN Chemical Abstracts Service Registry Number

CBI Confidental Business Information

CClI Color Confusion Index

CCLs Carbon Tetrachloride

CD Cluster of Differentiation

CDC Centers for Disease Contrahd Prevention

CDR Chemical Data Reporting
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CDSMF California Death Statistical Master File

CEHD Chemical Expsure Health Data

CEM Consumer Exposure Model

CEPA Canadian Environmental Protection Agency/Act
CERCLA Comprehensive Environmental Response, Compensation and Liability Act
CF Conversion Factor

CFC Chlorofluorocarbon

CFR Code of Federal Regulations

CHIRP Chemical Risk Information Platform
Chv Chronic Toxicity Value

Cl Confidence Interval

cm? Cubic Centimeter(s)

CNS Central Nervous System

CoA Coenzyme A

COoC Concentration of Concern

COPD Chronic Obstructive Pulmonary Disease
CoRAP Community Roling Action Plan

Ccou Condition of Use

cP Centipoise

CPCat Chemical and Product Categories

CPS Current Population Survey

CPSC Consumer Product Safety Commission
CSCL Chemical Substances Control Law

CT CentralTendency

CWA Clean Water Act

CYP Cytochrome P

DCA Dichloroacetic Acid

DF Dilution Factor

DLBCL Diffuse Large Bcell Lymphoma

DMR Discharge Monitoring Report

DNA Deoxyribonucleic Acid

DNAPL Dense NorAqueous Phase Liquid

DNP Dinitrophenol

DoD Department of Defense

DQE Data QualityEvaluation

EC50 Half Maximal Effective Concentration
ECHA European Chemicals Agency

ECHO Enforcement and Compliance History Online
ECOTOX ECOTOXicology knowledgebase

EDC Ethylene Dichloride

EEG Electrocochleogram

E-FAST Exposure and Fatéssessmenbcreening Tool
EG Effluent Guidelines
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ELCR
EPA
EPANET
EPCRA
EPISuite
ESD
EU
FDA
FFDCA
FHSA
FIFRA
FR

G
GACT
GD
GIS
GM
GPS
GS
GSD
GSH
GST
HAP
HCFC
HCI
HE
HEC
HED
HERO
HFC
HPV
Hr
HRs
HSIA
HUC
I.p.
IARC
ICD
IDLH
IgA
IgE
IRIS
IRTA

Excess Lifetime Cancer Risk
Environmental Protection Agency

EPA water distribution system model
Emergency Planning and Community RigbtkKnow Act
EstimationPrograms Interface (EPSuite
Emission Scenario Documents

European Union

Food and Drug Administration

Federal Food, Drug and Cosmetic Act
Federal Hazardous Substance Act

Federal Insecticide, Fungicide aRddenticide Act
Federal Regter

Gram(s)

Generally Available Control Technology
Gestation Day

Geographical Information System
Geometric Mean

Global Positioning System

Generic Scenario

Geometric StandarQeviation

Glutathione

GlutathioneS-transferase

Hazardous Air Pollutant
Hydrochlorofluorocarbon

Hydrochloric Acid

High End

Human Equivalent Concentration

Human EquivalenDose

Health andEnvironmental Research Online (database)
Hydrofluorocarbon

High Production Volume

Hour(s)

Hazard Ratios

Halogenated Solvents Industry Association
Hydrologic Unit Codes

Intraperitoneal

International Agency foResearch on Cancer
International Classification of Diseases
Immediately Dangerous to Life and Health
Immunoglobulin A

ImmunoglobulinE

Integrated Risk Information System
Institute for Research and Techniéasistance
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ISHA Industrial Safety and Health Act

IUR(S) Inhalation Unit Risk(s)

kg Kilogram(s)

L Liter(s)

LADC Lifetime Average Daily Concentration

Ib Pound(s)

LC50 Lethal Concentration 50

LDH Lactate Dehydrogenase

LOAEC Lowest Observable Adverse Effect Concentration
LOAEL Lowest Observed Adverse Effect Level

LOD Limit of Detection

LOEC Lowest Observed Effect Concentration

Log Koc Logarithmic Organic Carbon:Water Partition Coefficient
Log Kow LogarithmicOctanolWater Partition Coefficient
m3 Cubic Meter(s)

MACT Maximum Achievable Control Technology
Max. Maximum

MCCEM Multi-Chamber Concentration Exposure Model
MCL Mononuclear Cell Leukemia (Hazard sections)
MCL Maximum Contaminant Level

MCLG Maximum Contaminant Levéboal

MF Mycosis Fungoides

Mfg Manufacturing

mg Milligram(s)

Min Minute

Min. Minimum

MLD Million L iters per Day

MM Multiple Myeloma

mmHg Millimeter(s) of Mercury

MOA Mode of Action

MOE Margin of Exposure

MRNA Messenger RNA

MSDS Material Safety Data Sheet

n Number variabldalso N)

N/A Not Available; Not Applicable

NAAQS National Ambient AirQuality Standards

NAC National Advisory Committee

NACTCVC N-acetylate TCVC

NAG N-acetyl glucuronidase

NAICS North American Industry Classification System
NATA National Air Toxics Assessment

NAWQA NationalWaterQuality Assessment
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NCEA
NCHS
ND

NDI
NEI
NESHAP
NHANES
NHD
NHEXAS
NHL
NICNAS
NIH
NIOSH
NITE
NOACC
NOAEC
NOAEL
NOEC
NOEL
NPDES
NPDWR
NPL

NR
NRC
NTP
NWIS
OAQPS
OCPSF
OCSPP
OoDS
OECD
OEHHA
OEL
OEM
OES
ONU
OPPT
ORs
OSHA
OTPR
OTVD
PAPR
RPB

NationalCener for Environmentahssessment
National Center foHealthStatistics

Non-detect

National Death Index

National Emissions Inventory

National Emission Standards for Hazardous Air Pollutants
National Health and NutritioBxamination Survey
National Hydrological Dataset

National Human Exposure Assessment Survey
nontHodgkin lymphoma

National Industrial Chemicals Notification and Assessment Scheme
National Institutes of Health

National hstitute for Occupational Safety and Health
National Instituteof TechnologyandEvaluation
Nordic Occupational Cancer Study

No Observable Adverse Effect Concentration

No Observed Adverse Effect Level

No Observable Effec€oncentration

No Observable Effedtevel

National Pollutant Discharge Elimination System
National Primary Drinking Water Regulations
National Priorities List

Not Reported

National Research Council

National ToxicologyProgram

National Water Information Systems

Office of Air Quality Planning and Standards
Organic Chemicals, Plastics and Synthetic Fibers
Office of Chemical Safety and Pollution Prevention
Ozone Depleting Substance

Organisation for Economic Goperation and Development
Office of Environmental Health Hazard Assessment
Occupational Exposure Limit

Original Equipment Manufacturer

Occupational Exposure Scenarios
OccupationaNon-User

Office of Pollution Prevention and Toxics

Odds Ratios

Occupational Safety and Health Administration

Oily Type Paint Removers

Open Top Vapor Degreasing

Power AirPurifying Respirator

Retinotbinding protein
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PBPK
PBZ
PCA
PCE
PCO
PDM
PECO
PEL
PESS
PF
pH
PND
POD
POTW
PPARU
ppb
PPE
ppm
Ptrend
PWS
RCRA
RDD
RESO
RfC(s)
RQ
RR

S9

SAR
SARA
SCBA
SCEs
SCHER
SD
SDS
SDWA
SEMS
SF
SHIELD
SIC
SIDS
SIR
SMR

Physiologicdly Based Pharmacokinetic
Personal Breathing Zone

Passive Cutaneous Anaphylaxis
Perchloroethylene

Palmitoyl CoA Oxidation

Probabilistic Dilution Model

Populations Exposure, Comparators an@utcomes
Permissible ExposarLimit

Potentially Exposed Susceptible Subpopulation
Protection Factor

Potentialfor Hydrogen(also Power of Hydrogen)
Postnatal Day

Point of Departure

Publicly Owned Treatment Works

Peroxisome ProliferateActivatedReceptor alpha
Part(s) per Billion

Personal Protective Equipment

Part(s) per Million

P-value trend

Public Water System

ResourceConservation and Recovery Act
Relative Delivered Dose

Receptors, Exposure, Settif@y Scenario), Outcome
Reference Concentration(s)

Risk Quotient

Risk Ratio
Fraction of an organ tissue homogenate usédbiogical assays to add
metabolic activity

SuppliedAir Respirator

Superfund Amendments and Reautbation Act
Selt-Contained Breathing Apparatus

Sister Chromatid Exchange(s)

Scientific Committee on Health afthvironmental Risks
Standard Deviation

Safety Data Sheet

Safe Drinking Water Act

Superfund Enterprise Magement System

Stream Flow

School Health Initiative: Environment, Learning, Disease
Standard Industrglassification

Screening Information Data Set

Standardized Incidence Ratios

Standard Mortality Ratio
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SNAP
SpERC
SSADMF
STEL

STEWARDS

STORET
STP
SUSB
SWC

t12

TCA

TCAC
TCCR
TCE
TCOH
TCVC
TCVCS
TCVG
TCVMA
TEAM
TLV®
TRI
TSCA
TTO
TWA
u.S.
UFs
USGS
VA
VACCR
VOC
WBC
WHO
WOE
WQP
WQX
WWR
WWTP
Yr

Significant Nev Alternatives Policy

Specific Environmental Release Category
Social SecuritAdministration Death Master File
ShortTerm Exposure Limit

USDA ARS Sustaining the Earth's WatersheAgricultural research Database
System

EPA STORage and RETrieval data warehouse
Standard Temperature and Pressure

U.S. Census Statistics of US Businesses
Surface Water Concentration

Half-life

Trichloroacetic Acid

Trichloroacetyl Chloride

Transparent, @ar, Consistent, and Reasonable
Trichloroethylene

Trichloroethanol

S(1,2,2trichlorovinyl) cysteine

TCVC sulfoxide

S-(1,2,2trichlorovinyl) glutathione
N-acetytS-(trichlorovinyl)-I-cystine
Total Exposure Asses&nt Methodology
Threshold Limit Value

ToxicsRelease Inventory

Toxic Substances Control Act

Total Toxic Organics

Time-Weighted Average

United States

Uncertainty Factors

United States Geological Survey
Veteran's Affairs

Veteran'sAffairs Central Cancer Registry
Volatile Organic Compound

White Blood Cells

World Health Organization

Weight of Evidence

Water Quality Portal

Water QualityExchange
WasteWaterRelease

Wastewater Treatment Plants

Year(s)
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EXECUTIVE SUMMARY

This risk evaluation for perchloroethyle(ffCE)was performed in accordance with the Frank R.
Lautenberg Chemical Safety for the 21st Century Act and is Issngd followingoublic conment

and peer review. The Frank R. Lautenberg Chemical Safety for the 21st Century Act amended the
Toxi c Substances Contr ol Ac talsman&e€mentlaw,tinlltme Nat i on
2016.Under the amended statute, EPA is required, under T&C#on 6(b), to conduct risk

evaluations to determine whether a chemical substance presents unreasonable risk of injury to health or
the environment, under the condits of use, without consideration of costs or othermskfactors,

including an unreasobée risk to potentially exposed or susceptible subpopulations, identified as

relevant to the risk evaluation. Also, as required by TS€etion(6)(b), EPA estabdihed, byrule,a

process to conduct these risk evaluatiéhrscedures for Chemical Risk Evaluation Under the

Amended Toxic Substances Control (82t FR 3372KRisk Evaluation Rule). This risk evaluation is

in conformance with TSCAection6(b), and the Risk Evaluation Rule, and is to be used to inform risk
management decisions. accordance with TSCA sian 6(b), if EPA finds unreasonable risk from a
chemical substance under its conditions of use irfiaalRisk Evaluationthe Agencywill propose

actions to address those risks within the timeframe required by TSCA. However, any proposed or final
detemination that a chemical substance presents unreasonable risk under TSCA section 6(b) is not the
same as a finding that a chemical substae i s fAi mmi nently hazadahedouso u
conclusions, findings, and determinations in fimal Risk Evaluationare for the purpose of

identifying whether the chemical substance presents unreasonaldenskinreasonable risk under

the onditions of use, in accordance with TS&#tion § and are not intended to represent any

findings under TSCAection?.

TSCAsection26(h) and (i) require EPA, when conducting risk evaluations, to use scientific
information, technical procedures, me@&s) methods, protocols, methodologies and models consistent
with the best available science and to base its decisiotise weight of the scientific evident&o

meet these TSCAection26 science standards, EPA used the TSCA systematic review process
described in thépplication of Systematic Review in TSCA Risk Evaluationsmen{U.S. EPA,

20180. The data collection, evaluation, and integration stages of the systematic review process are
used to develop thexposure, fate, and hazard assessments for risk evaluations.

PCE is subject to federal and state regulations and reportjngements. PCE has been a reportable
Toxics Release Inventory (TRI) chemical under Section 313 of the Emergency Planning and
Comnunity Rightto-Know Act (EPCRA) since 1987. It is designated a Hazardous Air Pollutant (HAP)
under the Clean Air Act (CAA), ahis a hazardous substance under the Comprehensive Environmental
Response, Compensation and Liability Act (CERCLA). It is sultgeblational Primary Drinking Water
Regulations (NPDWR) under the Safe Drinking Water Act (SDWA) and designated as a taxanpoll
under the Clean Water Act (CWA)aking itsubject to effluent limitations.

PCEis currently manufactured, processed, dstied, used, and disposed of as pad wfide range of
industrial, commercial, and consumer conditions of u#uding praluction of fluorinated compounds,
and as a solvent in dry cleaning and vapor degreasing. A variety of consumer and commeuatd prod
containPCE such as adhesives (arts and crafts, as well as light repairs), aerosol degreasing, brake
cleaners, aerosollwicants, sealants, stone polish, stainless steel polisbtl@dcleaners used for

L Weight d the scientific evidece means a systematic review method, applied in a manner suited to the nature of the
evidence or decision, that uses agstablished protocol to comprehensively, objectively, transparently, and consistently
identify and evaluate eh stream of evidencacluding strengths, limitations, and relevance of each study and to integrate
evidence as necessary and appropriate based upon strengths, limitations, and relevance.
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wiping surfacesEPA evaluated the followingategories of conditions of use: manufacturing;
processing; distribution in commerce, industrial, commercial and consumernasdsposal. The
yearlyaggregate production volunier PCEranged fron388to 324 million pounds between 2012 and
2015accordirg to CDR (Section.2).

Approach
EPA used reasonably available information (dedin 40 CFR 702.3 parta sinfofimation that

EPA possesses, or can reasonajgyeratepbtain and synthesize for use in riskaduations,

considering the deadlings for completingsuche v a | u)ain a fiefer-purpose approach, to

develop a riskealuation that relies on the best available science and is based on the weight of the
scientific evidence. EPA used previmassesseant s, f or exampl e(UBFERAS s | RI ¢
20129, as a starting point for identifying key and supporting studies to inform the exposure, fate, and
hazard assessmeimgluded in this risk evaluatiofcPA also evaluated other studies published since

the publication of preeus analyses. EPA revieweegsmably availablenformation and evaluated the

guality of the methods and reporting of results of the individual studies using the evaluation strategies
described irApplication of Systematic Review in TSCA Risk Evaluafldris EPA, 2018p T o

satisfy requirement s 40 @FR T02.814e), ERAMds providedalis{of ) ( ) a
studies considered in carrying out the risk evaluation and the results of those studies in several
supplenental files(Appendix B.

In theProblem FormulatiofU.S. EPA, 2018)] EPA identified the conditions of ugéthin the scope

of the risk evaluatioandpresented three conceptual models and an analysis plan foskhis

evaluation. These have been carried into the risk evaluation where EPA has quantitatively evaluated the
risk to the environment and human health, using both monitoring data and megglingches, for the
conditions of use (identified in SectidmM.1of this risk evaluationand exposure pathways within the

scope of the risk evaltian.? While PCE is present in various environmental media) asc

groundwater, surface water, and air, EPA stated iPtbhblem Formulatiothat EPA did not expect to

include certain exposure pathwgesg.,general population human exposurasthe risk evaluation

that are under the jurisdiction of other Ele@mnistered statutes in this risk evaluation as described in
Sectionl.4.2

EPA quantitatively evaluated the risk to aquatic species from exposure to surfackomatbe
manufacturing, processing, use, or digpas PCE EPA used environmental fate parameters,
physicalchemical properties, modelling, and monitoring data tesssambient water exposure to
aquatic specie®uring the systematic review process, EPA identified and evaluated studies that
pertaineda this riskevaluation. Therefor@xposures to aquatic organisms from ambient surface
water, are assessed and presaim this risk evaluation and used to inform the risk determination.
These analyses are described in Sectzoh2.3 4.1

EPA evaluated exposures to PCE in occupational and consutmegssédr the conditions of use
included in the scope of the risk evatilon, listed inSection1.4 (Scope of the Evaluation). In
occupational settings, EPA evaluated acute and chronic inhalation expgosivwes subcategories of

EPA did not identify any @l egacy u shatsonotfeflect®nggingori r cumst a|
prospective manufacturing, processing, or distribution)
PCE asthos¢ er ms are described in EPAOG6s Ri sk Ev a@herefare,inmsoch Rul e,
uses or disposals were added to the scope of the risk evaluat®R@Edwllowing the issuance of the opinion $afer
Chemicals, Healthy Families EPA 943 F. 3d 397 (9th Cir. 2019). spdsdsA di d |
that have already occurred) in the risk evalSafeaChendocals beca
943 F.3d 397.
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workers,occupational user@vorkers)andoccupatioal norrusers (ONUS) and acute and chronic
dermal exposures to workers. EPA used inhalation monitoring data from literature sources that met
data evaluation criteriavhere reasonably available. EPA also usedleling approachds estimate
potential inh&ation exposures. Derahdoses for workers were estimate@atupational exposure
scenarios since dermal monitoring data was not reasonably available. In consumer settings, EPA
evaluated acute inhalation exposures to both consumers and bystandersteaddratal exposures to
consumers. Inhalation exposufesconsumers and bystandersd dermal doses for consumers in
these scenariosereestimated since inhalation and dermal monitoring data were not reasonably
available. These analyses are describegation2.4 of this risk evaluation.

EPA reviewedhe environmental hazad#hta using the data quality review evaluation metrics and the
rating criteria described in thAgpplication of Systematic Review in TSRi&k EvaluationgU.S. EPA,
2018hH. EPAIidentified PCE hazar@ndpointd€o environmental aquatic receptors witkiertebrates
being the most sensitive taxa for exposufé® resuls of the environmental hazard assessrasnin
Section3.1

EPA evaluated reasonably available information for human health hazards and ideatifistl h

endpoints including acute and chronic toxicity for ytamcer effects anchronic toxicity forcancer.

EPA used the Framework for Human Health Risk Assessment to Inform Decision NlaKnd:=PA,

20149t o eval uate, extract, and i nt-regponseinrm&GEG S h u
EPA reviewed key andupporting information from presus hazard assessments, BPHRIS

Toxicological Review(U.S. EPA, 2012)] an ATSDR Toxicological ProfiléATSDR, 2019, the

AEGL (NAC/AEGL, 2009, and other irdrnational assessments listad’able1-3. EPA also screened

and evaluated new studies that were published since these raveyi®in 2012- 2018).

EPA developed guantitativehazard and doseesponse anadys using endpointsbserved in inhalation

and oral hazard studies, evaluated the weight of the scientific evidence considering EPA and National
Research Council (NRC) risk assessment guidarzeselected the points of departure (POD) for

acute and chraa nontcancer endpois and inhalation unit risk and cancer slope factors for cancer risk
estimates. Potential health effeatsociated witf?CEexposureare described ifection3.2

Risk Characterization

Environmental Ris& For environmental risk, EPA utilized a risk quotient (RQ) to compare the
environmental concentration to the effect level to characterize the risk to aquatic organisms. The results
of the risk characterization adescribedn Section4.1, including a table that summarizes the RQs for

acute and chronic risks.

EPA identified expected environmental exposures for aquatic species under the conditioms thfeuse
scope of the risk evaluation. Theigsited releases from specific facilities result in modeled surface
water concentrations that were equal to or exceed the aquatic benchmadi YR®two conditions

of use,indicating that exposures resultiirgm environmental concentrations were gre#tan the

effect concentration or the concentration of concern. Details of these estimatescaiteedn Section
4.1.2

Human Health RiskRisks were estimated following both acatelchronic exposue(for workers
and ONUSs) and acute expossi(®r consumeusersand bystandergdr variousendpointscoveing

3 ONUSs are workers fao do not directly handle PCE but perform work in an area where PCE is present.t®ee2Set. 1
for more details on the distinction betweerrkays and ONUSs.

Page36 of 714


https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4532281
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4532281
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=2324779
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=2324779
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3839022
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5425314
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3838526

multiple hazard domamiorgan system&PA identified potential cancer and noancer human health
risks. The studies that support the health consaddresseurotoxicity (CNSeffectg from acute
exposures, neurological, kidney, liver, immune systeh developmental effects from chronic
exposuresandliver cancer.

EPA estimatedisk to workers from inhalation and dermal exposures raskdo ONUsfrom inhalation
exposures by comparing the estimated exposures to acute and chronic human healtiFbazards
workers and ONUs, EPA estimattgk cancer riskas the product dhe chronic exposurt® PCE and
theinhalationunit risk (IUR) or dermal canceslope factoSF)valuefor eachOES Fordermal

exposure to workergancer risk was estimated as the product of the dermal exposure and the cancer
slope factor for eacbccupational exposure scenar@ES. For workers and ONUs, EPdstimated
exposureand usedhe MOE approactio assess the margin of exposure (MOE) for-cancer health
effects.For workers, EPA estimated risks using several occupational exposure scenarios, which varied
assumptions regarding the use of personal protective equipmentf@PRESpiratory and dermal

exposures for workers directly handling PEPA also separately evaluated inhalation risks to children
of employees present at dry cleaners (Seeti@r2.13.2 using the assumptiohat HECs could be

scaled based on tinencreased breathing rate/body weight ratio compared to adults (S8@&iérd.).
More information on respiratory and dehemal pr ot
occupational exposure scenarios for PCE, Beiction2.4.1

For the majority obccupationakxposure scenaripssk to workers were identified for multiple
endpoints in both acute and chronic exposgenarios. Based on the PODsted from among the
acuteandchronic endpoints, acute and chronic foamcer an@dancer risks wermdicated for albut
oneexposure scenario and occupational conditions of use tigteend inhalation or dermaixposure
levelswithout the use oPPE Use of PPE during the assessed conditions of use is expecteiite
worker exposureThis resulted in fewer conditions of use witldicatedrisks foracute, chronic non
cancer, or cancer inhalation or derregposuresWith assumedise of respiratory protection, cancer
risks from chronic inhalation exposures waeatindicated for most conditions of us#/ith assumedise
of dermal protection, acute, chronic rRoancer, and cancer risks were not indicateddoneconditions
of use.However, some conditions of use continued to presentancer inhalation risks toakers
under highend occupational exposure scenarios even agitumedPPE {.e.,respirators APF 10, 25 or
50) . EPAGOs esti mat es atomnal exposurk scenario arespkesentédaotion e a ¢ h
4.2.1and summarized imable4-125

ONUs are expected to have lower exposure levels than workers in most indtahegposures could

not always be quantified based on reasonably available data and risk estimates for @Nids m

similar to workers in some settings. While the difference between the exposures of ONUs and the
exposures of workers directly handling PCE@mally cannot be quantified, ONU inhalation exposures
are expected to be lower than inhalation exposuresddiers directly handling the chemical. In these
instances, EPA considered the ONU exposures to be equal to the central tendency risk estimates fo
workers when determining ONU risk attributable to inhalation. While this is likely health protective as
it assumes ONU exposure is as high as it is for the majority of workers (greater numbers are likely to
be exposed near the middle of the distributidim}s is uncertainEPA did not assess dermal exposures

to ONUsbecaus&PA does not expect ONUs to havetimoe dermal exposures in the course of their
work. Depending on the condition of use, ONUs may have incidental dermal exposures due to surface
confamination. However, date.Q.,frequency and amount of liquid on the skin after contact) were not
reasonablhavailable to assess this exposure.

Based on centrabndency exposure levels, acute and chronieaamrter risks to ONUs were
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indicated for the mjority of exposure scenarios. ONUs are not assumed to be using PPE to reduce
exposures t€CEused intheiv i ci ni tvy. EPAGs estimates for ONU
for each occupational exposure scenario are presented alongside worker risk estimates ih. &&ction

EPAalso evaluated the risk to consumers from inhalation and dermal exposures, and to bystanders,
from inhalation exposures, by comparing the estimated exposures to acute human healtiHoazards.
consumers and bianders for consumer use, EPA estimatedcancer risks resulting from acute
inhalation or dermal exposures that were modeled with a range of user intensities, described in detalil
in Section2.4.1.29 EPA assunethat consumers or bystanders would not use PPE and that all
exposures would be acute rather than chronic.

For consumeusersand bystanders, riskdentified foracuteexposuresvere indicated for some
conditions of useFor consumersmedium and higimtensity acute inhalation and dermal exposure
scenariosndicated risk Conditions of use that indicated rigkdlowing acute exposurdgs consumer
users (for inhalation and dermal exposure) also indicated risks to bystdndaredlation exposures
only). One scenario, dry cleaning solvent, presented risksofessumersn the dermal scenario. Some
consumer conditions of wuse did not indicate ris
consumer and bystander risks &ach consumer use expassgcenario are presented in Secddh4

and summarized ifiable4-126in Section4.4.2 Estimates of MOEs were calculated émnsumers

for acute inhalation and dermal exposures, because the exposure frequencies were not considered
sufficient to cause the health effects thatevanserved in chronic animal studies typically defined as
at least 10% of the animalds | ifeti me.

Uncetainties Key assumptions and uncertainties in the environmental risk estimation include the
uncertainty around modeled releases that have surfacecmatantrations greater than the highest
concentration of concern fatigae. Data wereeasonablhavailable for three algal species and may not
represent the most sensitive species at a giverFsitehe human health risk estimation, key
assumptions andngertainties are related to the estimates for ONU inhalation exposures because
monitoring data were noeasonablyavailable for many of the conditions of use evaluated.
Assumptions and key sources of uncertafotyconsumer exposuage detailed irsecton 2.4.2.3for
consumer products, Secti@m.2.4for consumer articles, and Sectidd.2.6for overarching
uncertainties

EPAused reasonably available information, ifit €or-purpose approach, to develop a risk evatumati

that relies on the best available science and is based on the weight of the scientific ¢videcment

for uncertainties throughout the risk evaluatibar instance, systematic review was conduitte

identify reasonably available information reldtto PCE hazards and exposures. If no applicable

monitoring data were identified, exposure scenarios were assessed using a modeling approach that
requires the input of various chemical parameters andsexe factors. When possible, default model

input paameters were modified based on chemsgacific inputs available in literature databases. The
consideration of wuncertainties supports the Age
subgantial evidence, as set forth in detail in latestisas of thisfinal Risk Evaluation

Potentially Exposednd Susceptible SubpopulatianBSCA sedion 6(b)(4) requires that EPéonduct

risk evaluations to determine whether a chemical substance gresesasonable risk under the

conditions of use, inading unreasonable risk to a potentially exposed or susceptible subpopulation
identified as relevant to the risk evaluation. TSCA 8§ 3(12) defines potentially exposed or susceptible
subpopulatiofPESS)asfia group of individuals within the general poptiten identified by the
Administrator who, due to either greater susceptibility or greater exposure, may be at greater risk than
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the general population of adverse health effects from exposure to a chentis&nce or mixture, such
as infants, children, gnant women, workers, or the elderlg

In developing the risk evaluation, EPA analyzed reasonably available information to ascertain whether
some human receptor groups may have greater exposure or greater susceptibility than the general
population to tk hazard posed BCE For considerationfdahe most highly exposed grous? A

considered PCE exposures amtatghworkers using PCE ardNUs in the vicinity of PCRiseto be
higherthan the exposures experienced by the general popul@bmsumer usemsnd bystanders are

also expected to be nwhighly exposed than the general population. Potengafpsedr

susceptible subpopulations include the developing fetus (and by extension, women of childbearing
age) as well as those with pegisting health anditions, higher body fat content, or fieular genetic
polymorphismsSee additional discussions in Sec#b8.1 EPAO6s deci sions for wu
based on higlend exposure estiates for workers artigh intensity use scenarios for consumers and
bystanders in order to capture individuals who are PESS.

Aggregate and Sentinel Exposur8gction6(b)(4)(F)(ii) of TSCA requires EPA, as a part of the risk
evaluation, describe whether aggregate or sdregkposures under the conditions of use were
considered and the basis for their citecembohedr at i o
exposures to amdividual from a single chemical substance across multiple routes and across multiple
pathweays0 (40 CFR § 702.33Exposures to PCE were evaluated by inhalation and dermal routes
separately. Inhalation and dermal exposures are assumed to occur simsljafeeavorkers and
consumersEPA chose not to employ simple additivity of exposure pathwattss time within a

condition of use because of the uncertainties present in the current exposure estimation procedures.
Without a PBPK model containing a deaahcompartment to account for toxicokinetic processes the true
internal dose for any given eagure cannot be determined, and aggregating exposures by simply adding
exposures from multiple routes could inappropriately overestimate total exposure. Cgnnetsel
aggregating exposures in any manner may potentially underestimate total exposgredor a

individual.

EPA defi nes s e th¢ axposutéroneasipgleschemieal sabstanée that represents the
plausible upper bound of exposure relatigall other exposures within a broad category of similar or
related exposurés(40 CFR § 7033). In this Risk Evaluation, EPA considered sentinel exposure the
highest exposure given the details of the conditions of use and the potential exposuressé&gario
considered sentinel exposures in this Risk Evaluation by considering risks to pogulimmay have
upper boundd.g.,high-end, high intensities of use) exposures. In cases where sentinel exposures result
in MOEs greater than the benchmark anaz risk lower than the benchmatrle( risks were not

identified), EPA did no further analis because sentinel exposures represent the-vasstscenario.
EPAG6s dferanreasonable risk are based on hegld exposure estimates to capture individuals

with sentinel exposure.

Additional details on how aggregate and sentinel exposurescaesedered in this Risk Evaluation are
provided in Sectiod.3.2

Unreasonable Risk Determination

In each risk evaluation under TSCA section 6(b), EPA determines whether a chemical substance
presents an unreasable risk of injuy to health or the environment, under the conditions of use. The
determination does not consider costs or othefrisifactors. In making this determination, EPA

considers relevant ristelated factors, including, but not limited tbeteffects of thehemical substance

on health and human exposure to such substance under the conditions of use (including cancer and non
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cancer risks); the effects of the chemical substance on the environment and environmental exposure
under the conditionof use; the popation exposed (including any potentially exposed or susceptible
subpopulations, as determined by EPA); the severity of hazard (including the nature of the hazard, the
irreversibility of the hazard); and uncertainties. EPA also takesansiderationthdgency 0 s
confidence in the data used in the risk estimate. This includes an evaluation of the strengths, limitations,
and uncertainties associated with the information used to inform the risk estimate and the risk
characterization. Thationale for the mreasonable risk determinationisinSeceéah The Agency
risk determinations are supported by substantial evidence, as set forth in datai settions of this

final Risk Evaluation

Unreasonable Risk of Injury to the EnvironmeflPA evaluated environmental exposures for aquatic
organi sms and determined whether any risks are
unreasonable risks to aquatic organisms are immobdiz&tom acute exposure, growth effects from

chronic exposure, and mortality to algae. Algae was assessed separately and not incorporated into acute
or chronic COCs, because durations normally constlacute for other speciesd.,48, 72 hours) can
encanpass several generations of algae. EPA estimatesjpgtgfic surface water concentrations for
discharges using upper and lower bounds for the range of predicted surface water concentratiens. For th
percentage of the chemical removed from wastewatangltreatment before discharge to a body of

water, EPA estimated3% removal of PCE from indirect discharging facilities and estimated 0%

removal of PCE for direct releases to surface water. PCEWwasibaccumulation potential and

moderate potential tacaumulate in wastewater biosolids, soil, or sediméné. risk estimateshe

environmental effects d?CE the exposures, physical chemical properties of PCE, and consideration of
uncertainties suppot EPAOGs det er mi un@dsonable fsto tha énvironmerffomall s n o
conditionsofuseof PCRA f ul | description of EPAG6s deter min
is in Sectiorb.2

Unreasonable Risks of Injury to HealthP A 6 s d eoh & unmeasanalieirisk for specific

conditions of use dPCElisted below are based on health risks to workers, occupationaissos,

consumers, or bystanders from consumer use. As described below, EPA did not evaluate unreasonable
risk to the generalgpulation in this risk evaluation. For each hazard domane tue several endpoints,

and often a single endpoint was examined by multiple studiesidrheancer effectselected for risk
estimation wer@eurotoxicity(i.e.,increased latencies for patteeversal visuatvoked potentials) from

acute exposure. Fahronic exposures, EPA evaluated multiple effects including CNS, kidney, liver,
immune system and developmental toxicity as well as céinoer tumors).

Unreasonable Risk of Injury to Healbhthe General PopulatioGeneral population exposures G

may occur from industrial and/or commercial uses; industrial releases to air, water or land; and other
conditions of use. During the course of the risk evaluation process for PCE, OPPT gloskédwith

the offices within EPA that administer and immplent regulatory programs under the Clean Air Act
(CAA), the Safe Drinking Water Act (SDWA), the Clean Water Act (CWA), the Resource Conservation
and Recovery Act (RCRA), and the Comprehensivaranimmental Response, Compensation, and
Liability Act (CERCLA). Throughthisintra-agency coordination, EPA determined that PCE exposures
to the general population via surface water, drinking water, ambient air and sediment pathways fall
under the jurisdiebn of other environmental statutes administered by ERACAA, SDWA, CWA,
RCRA, and CERCLAAs explained in more detail in Sectiar.2 EPA believes it is both reasonable
and prudent to tailor TSCA risk auations when other EPA offices have expertise and experience to
address specific environmental media, rather than attengvaluate and regulate potential exposures
and risks from those media under TSCA. EPA believes that coordinated action on egptsuesy's

and risks addressed by other ERdministered statutes and regulatory programs is consistent with
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statutorytexand | egi sl ative history, particuklHarlllyi nagso
statute, and also furthers EPA aims tiacesfntly use Agency resources, avoid duplicating efforts taken
pursuant to other Agency programs, and meet the statlgaline for completing risk evaluations.

EPA has therefore tailored the scope of the risk evaluation for PCE using authoritieAisd@&iGns

6(b) and 9(b)(1). EPA did not evaluate hazards or exposures to the general population in this risk
evaluationand as such the unreasonable risk determinations for relevant conditions of use do not
account for exposures to the general population

Unreasonable Risk of Injury to Health of WorkeE®® A evaluated nenancer effects from acute and
chronicinhalation and dermal occupational exposures and cancer from chronic inhalation and dermal
occupational exposures to determine if there wasumread bl e ri sk t o wor ker sé
EPAGs determination of unrtexeity btomadule and chrosik f or wo
inhalation exposures, neurotoxicity from chronic dermal exposures, and cancer resulting from chronic
inhalation ad dermal exposures.

EPAgenerally assumes compliance with OSHA requirements for protection of wanctusing the
implementation of the hierarchy of controlls support of this assumptioBPA used reasonably

available information, includingubliccomments, indicatinghat some employers, particularly in the
industrial setting, are providing appropriate ergring or administrative controls or PPE to their

employees consistent with OSHA requirements. While EPA does notdms@nably available

information to support this assumption for each condition of use, EPA does not believe that the Agency
must presumean the absence of such information, a lack of compliance with existing regulatory

programs and practices. Rather, EPA assumes there is coraplishavorker protection standards

unless casspecific facts indicate otherwise, and therefore existing O&fdAlations for worker

protection and hazard communication will result in use of appropriate PPE in a manner that achieves the
statedAssigned Prtection FactorAPF) or Protection FactorRF) forgloves EPAG6s deci si on
unreasonable risk to workersedrased on higend exposure estimates, in order to account for the
uncertainties related to whether or not workers are using PPE. EPA belisvsstheasonable and
appropriate approach that accounts for reasonably available inforraatigsrofessiongudgment

related to worker protection practices, and addresses uncertainties regarding availability and use of PPE.

For each condition of usé¢ BCE with an identified risk for workers, EPA assumes, as a baseline, the
use of a respirator with an APF 25 or 50. Similarly, EPA assumes the use of gloves with PF 10 or 20.
However, EPA assumes that for some conditions of use, the use of appregpatgors is not a

standard industry practice, based on best professional judgement given the burdetedssgititithe

use of supplieghir respirators, including the expense of the equipment and the necessitgstirig

and training for proper us8imilarly, EPA does not assume that as a standard industry practice that
workers wear gloves for the indusirand commercial use ®CE for dry cleaning and spot cleaning
wipe cleaning and metal/stone polish@ber spot cleaning/spot remoyandother commercial uses

The unreasonable risk determinations reflect the severity of the effects associated with the occupational
exposures to PCE and incorporate EPA assumpti on
unreasonable risk determination for eaohdition of use isn Section5.2

Unreasonable Risk of Injury to Health of Occupational Nsers (ONUsS)ONUSs are workers who do

not directly handle PCE but perform work in an area where PCE is prE&#xn¢valuated notancer

effects to ONUs from acute and chronic inhalation occupational exposures and cancer from chronic
inhalation occupational exposuresitee t er mi ne i f there was unreasona
The unreasonable risk determioat reflect the severity of the effects associated with the occupational
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exposures to PCE and the assumed absence of PPE for ONUSs, since ONUs datiydiaticie the

chemical and are instead doing other tasks in the vicinity of PCE usecaoar effets and cancer

from dermal occupational exposures to ONUs were not evaluated because ONUs are not dermally
exposed to PCE. For inhalation exposuvésen here was reasonably available informatiBPA

esti mated ONUs® expos urratay franmvbrketsedsectly exposed. When ¢éhe r i
di fference between ONUsO exposures and workers
ONU inhalaton exposures are lower than inhalation exposures for workers directly handling the
chemical substamc and EPA considered the central tendency risk estimate when determining ONU risk.
A full description of EPAG6s undition afsise is aBdcteob.2r i s k d

S
0

Unreasonable Risk dhjury to Health of Consumer&PA evaluated nenancer effects to consumers
fromacuteinneat i on and der mal exposures to deter mine
health.Generally, risks for consumers were indicated by acute inhalatiotesnrhl exposure at low,

medium, and high intensity use. The exposure scenarios suppodingrégasonable risk determinations

for the conditions of use are listed in the detailed description of each consumer use in53&ction

Unreasonabl®isk of Injury to Health of Bystanders (from Consumer USERA evaluated nenancer

effects to bystanders from acute inhalation exposures to determine if there was unreasonable risk of

i njury to byst amdaevaluaté nobamcer effels fromEdrmMal expogures to
bystanders because bystanders are not dermally
unreasonable risk determination for each condition of use is in S&ckon

Summary olUnreasonabl®isk Determinationsl n conduct i ng ERAwH deteremnea | uat i
whether the chemical substance presents an unreasonable risk of injury to health or the environment
under each condition of use withinthe scope t he r i s KO0 GFR a0R.4i/RAutsuiant toé o

TSCA section 6(i)(unreashatadbrl mi matsikdwn skhfalAnde i
to be final agency actomln der EPAOGs i mpl ementing regul ati ons,
chemical substance, under one or more of the conditions of use within the scope of theuzloayal

does not present an unreasonable risk of injury to health or the environment will be issued by order and
considered to be a final Agency action,effea on t he date of i ssuance o
702.49(d).

EPA hasdetermined that the followg conditions of use of PCE do not present an unreasonable risk of
injury to health or the environmenthesedeterminations areonsidered final agency actiand are

being issued by order pursuant to TSCA section 6(iJ{i¢. details of these determir@is are in

Section 52, and the TSCA section 6(i)(1) order is contained in Seétibri of thisfinal Risk

Evaluaton.

Conditions of Use that Do Not Present an Unreasonable Risk

9 Distribution in commerce
9 Industrial and commercial use in lubricants and greases as solvpetgrating lubricants and cuttin
tool coolants

EPA has determined that the following cdratis of use of PCE present an unreasonable risk of injury
EPAwill initiate TSCA section 6(a) risk management actions on these conditions of use as required
under TSCA section 6(c)(1). Pursuant to TSCA section 6(i)(2), the unreasonable risk detersifioation
these conditions of use are not considered final agency action. The details of these determinations are in
Section5.2
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Manufacturing that Presents an Unreasonable Risk

il
il

Manufacturing (domestic manufacing)
Manufacturing (import)

Processing that Present an Unreasonable Risk

|l

=A =4 =4 =4 =4 =4

As a reactant/intermediate

Incorporation into formulation, mixture or reaction product in mleg and degreasing products
Incorporation into formulation, mixture or reaction guat in adhesive argkalant psducts
Incorporation into formulation, mixture or reaction product in paint and coating products
Incorporation into formulation, mixture oeaction product in other chemical products and preparat
Repackaging

Recycling

Industrial and Commercial Uses that Present an Unreasonable Risk

=

=8 =4 =4 =4 = =8 =8 -8 - =4

= =A =4 =8 =4 =4

Industrial and commercial use as solvent for efmgnbatch vapor degreaser

Industrial and commercial use as solvent for cldseg batch vapor degreaser

Industrial and commercial use asvemt forin-line conveyorized vapor degreaser

Industrial and commercial use as solvent feline web cleaner vapor degreaser

Industrial and commercial use as solvent for cold cleaning

Industrial and commercial use as solvent for aerosol spray degcésesssf

Industrial and commercial use as a lubricant and grease in aerosol lubricants

Industrial and commercial use as an adhesive and sealant in dmgedtadhesives and sealants
Industrial and commercial use in paints and coatings as sdiaset paits and catings

Industrial and commercial use in paints and coatings as a maskant for chemical milling
Industrial and commercial use as a processing aid in pesticide, fertilizer and other agricultural ck
manufacturing

Industrial and commercial use a procesing aid in catalyst regeneration in petrochemical
manufacturing

Industrial and commercial use in cleaning and furniture care products in wipe cleaning
Industrial and commercial use in cleaning and furniture care products in other spot cledrépgta
removers, including carpet cleaning

Industrial and commercial use in cleaning and furniture care products for mold release
Industrial and commercial use in cleaning and furniture care products in dry cleaning and spot ¢
post2006 dry cleanig

Industrial and commercial use in cleaning and furniture care products in dry cleaning and spot cl
45" gen only dry cleaning

Industrial and commercial use in cleaning and furniture care products in automotive care peoglLg
engine degreas@and brak cleaner)

Industrial and commercial use in cleaning and furniture care products-menosol cleaner

Industrial and commercial use in metald.,stainless steel) and stone polishes

Industrial and commercial use in laboratory chemicals

Industial and @mmercial use in welding

Industrial and commercial use in other textile processing

Industrial and commercial use in wood furniture manufacturing
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Industrial and commercial use in foundry applications

Industrial and commercial use in specialty Drityp@nt ofDefense uses (oil analysis and water pipe
repair)

Commercial use in inks and ink removal products (based on printing)

Commercial use in inks and ink removal products (based on photocopying)

Commercial use for photographic film

Commercial use in oid cleaning, release and protectant products

Consumer Uses that Present an Unreasonable Risk

= = =8 =4 =4 =a =4 =A =4 =4 =4

—m —m _a _a _a

Consumer use in cleaning and furniture care products in cleaners and degreasers (other)
Consumer use in cleaning and furniture care products in dry cleairgts

Consumer use in cleaning and furniture care products in automotive care products (brake clean
Consumer use in cleaning and furniture care products in automotive care products (parts cleang
Consumer use in cleaning and furniture care produesasol cleaner (vandalism mark and stain
remover)

Consumer use in cleaning and furniture care products iraamsol cleanee(g.,marble and stone
polish)

Consumer use in lubricants and greases (cutting oils)

Consumeuwuse in lubricants and greases(igants and penetrating oils)

Consumer use in adhesives for arts and crafts (including industrial adhesive, arts and crafts adh
gun ammunition sealant)

Consumer use in adhesives for arts and crafts (livestock gngadhesive)
Consumer use in adhess for arts and crafts (column adhesive, caulk and sealant)
Consumer use in paints and coatings as solvas¢d paints and coatings (outdoor water shield (liq
Consumer use in paints and coatings as solased pats and coatings (coatings andnpers
(aerosal))

Consumer use in paints and coatings as solvased paints and coatings (rust primer and sealant
(liquid))

Consumer use in paints and coatings as sclvased paints and coatings (metallic overglaze)
Corsumer use in metaé(g.,stainles steel) and stone polishes

Consumer use in inks and ink removal products

Consumer use in welding

Consumer use in mold cleaning, release and protectant products

Disposal that Presents an Unreasonable Risk

1

Disposal
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1 INTRODUCTION

This documentepresets thefinal Risk Evaluatiorfor PCEunder the Frank R. Lautenberg Chemical

Safety for the 21st Century Act. The Frank R. Lautenberg Chemical Safety for the 21st Century Act
amended the Toxic Substances Controltlakkmtune t he N
2016.

The Environmental ProtectioAgency(EPA) publishedthe Scope of the Risk Evaluation f8€Ein

June 2017U.S. EPA, 2017) and theProblem Formulatiom June 201§U.S. EPA, 2018) which

represented the analytical pha$eisk evaluationn whichit he pur pose for the as
articulated, the problem is defined, and a pl an
described in Section 2.2 tife Framework for HumaHealth RiskAssessmenb Inform Decigon

Making (U.S. EPA, 2014x TheProblem Formulationdentified conditions of use and presented three
conceptual model s and an analysis plan. Based o
chemical and faterpperties, environmental releases, and exposure pathwayRrahkem Formulation
preliminarily concluded that further analysis was necessary for exposure pathwgyaticreceptors

exposed via surface water, workers, and consuB®A.received commesibn tle publishedProblem
Formulationfor PCEand has considered the comments specifitGg, as well as more general
comments regarding EPAOGs chemical ri sk evaluat.
evaluating EPA subsequently publishéloe draft Rsk Evaluatiorfor PCE in April 2020 and has taken

public and peer review comments. The conclusions, findings, and determinationgimattirésk

Evaluationare for the purpose of identifying whether the chemical substance presents unreasdnable r

or no unreasonable risk under the conditions of use, in accordance with TSCA Section 6, and are not
intended to represent any findings under TSCA Section 7.

In this risk evaluation, Sectiahpresents the Is&c physicalchemical characteristics 8ICE as well as a
background on regulatory history, conditimisuse, and conceptual models, with particular emphasis on
any changes since the publication of Breblem Formulatioanddraft Risk EvaluationThissection

also includes a discussion of the systematic review process utilized in this risk evateatimm?2

provides a discussion and analysis of the exposureshbothnand environmental, that can be

expeted based on the conditions of useR&E Section3 discussefiuman health anenvironmental
hazards oPCE Sectiord presents the risk characterization, where ER@grates and assesses
reasonably available information bmmanhealth and environmental hazards and exposures, as required
by TSCA (15 U.S.C. @05(b)(4)(F)). This section also includes a discussion of any uncertainties and
how they impact the risk evalian. Sectiorbpr esent s EPAOGs determinati on
presents an unreasonable risk under the conditions of use, as required under TSCA (15 U.S.C.
2605(b)(4)).

As per EPA@S. EHPA, B04 7y thisrisk eealuatiorwassubject to both public comment and
peer review, which are distinct fxelated processeBPA provided60 days for public commen all
aspects of this risk evaluation. This satisfies TSCA (15 U.S.C. 2605(b)(4)(H)), which requires EPA to
provide public notice and an opportunity for comment dnadt Risk Evaluatiomprior to publishing a

final Risk Evaluation

Peer reviewvasconducted in accordance with EPA's regulatory procedures for chemical risk
evaluations, including using ti&PA Peer Review Handbodk.S. EPA, 2015sandother methods
consistent with section 26 of TSC&4e40 CRR 702.45) As explained in th®isk Evaluation Rule
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(U.S. EPA, 2017) the purpose of peer review srfthe independent review of the science underlying
the risk assessmems such, per review addreeslaspects of the underlying science as outlined in the
charge to the peer review panetk as hazard assessment, assessment efekEmse, exposure
asessment, and risk characterization.

As EPA explained in thRisk Evaluation Rul¢U.S. EPA, 2017) it is important for peer reviewers to
consider how the underlying risk evaluatioralyses fit together to produce an integrated risk
characterization, which forms the basis of an unreasonable risk determiE&#fbhelieves peer
reviewers will be most &ctive in this role if they receive the benefit of public commentdraft Risk
Evaluatiors prior to peer reviewkor this reasorthe public comment period opened prior to peer
review. Thefinal Risk Evaluatiorchangé in response to public commentsea®d on thalraft Risk
Evaluationand/or in response to peer review, which itesdfy be informed by public commenERPA
responédto public and peer review comments received ordthé Risk Evaluatiorand explaied
changes made in response to thoseroents in tis final Risk Evaluatiorand the associated response to
comments docunm.

EPAalsosolicited input on the first 10 chemicals as it developed use documents, scope documents,
Problem Formulatiog) anddraft Risk Evaluatios At each step, EPA Baeceived information and

comments specific to individual chemicals and of a more general nature relating to various aspects of the
risk evaluation process, technical issues, and the regulatory and statutory requiteR¥ias

corsidered comments andformation received at each step in the process and factored in the

information and comments as the Agency deemed appropriate and relevant including comments on the
draft Risk Evaluatiorof PCE

1.1 Physical and Chemical Properties

Physcalchemical propertinfluence the environmental behavior and the toxic properties of a
chemical, thereby informing the potential conditions of use, exposure pathaigs and hazards
being evaluatedA summary othe physicalchemical propertiesf PCE isset forth inTable1-1.
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Table 1-1. Physical and Chemical Properties oPCE

Data Quality
a
Property Value References Rating

Molecular formula C2Cla
Molecular weight 165.833
Physical form Colorless liquid; chloroforaike |Lewis (2007) NIOSH | High

odor (2005) U.S. Coast

Guard (1984)

Melting point -22.3°C Lide (2007) High
Boiling point 121.3°C Lide (2007) High
Density 1.623 g/cmat 20°C Lide (2007) High
Vapor pressure 18.5 mmHg at 25°C Riddicket al. (1985) | High
Vapor density 5.83 (relative to air) (Lewis, 1992 High
Water solubility 206 mg/L at 20°C Horvath (1982) High
Octanol:water partition | 3.40 Hansch et al. (1995) | High
coefficient (og Kow)
Octanol:air partition 3.48 (U.S. EPA, 2012n High
coefficient {og Koa)
Henryds L a\0.0177 atrm¥moleat 25C Gossét (1987) High

(equivalent to 0.724

dimensionless)
Flash point Not applicable Nfpa (2010) High
Autoflammability Not readily available
Viscosity 0.839 cP at 25°C Hickman (2000) High
Refractive index 1.4775 Lide (2007) High
Dielectric constant 2.30 at 25°C (Lange and Dean, High

1989

a@Measured unless lmtrwise noted.

1.2 Uses and Production Volume

The uses oPCEinclude the production of fluorinated compounds, dry cleaning and vapor degreasing,
as well as a number tdssproduceduses. Nearly 65% of the production volumd>@fEis used as an
intermediaten industrial gas manufacturingroducingfluorinated corpounds, such as
hydrofluorocarbons (HFCs) and hydrochlorofluorocarbons (HCECEIP, 2014 (Icis, 201). HFCs

134a and 125 are alternatives to chlorofluorocarbons (CFCs) and HCFCs, which are ozone depleting
substances (ODSs), and the subject of a phaséttps://www.epa.gov/odghaseoyt HCFCs are
transitiondsubstances in the phasat of ODSq(cis, 201), (Fay, 201}. PreviouslyPCEwas widely

used to manufacture CFCs (especially trichlorotrifluoroethane {CIE}) until production and

importation of CFCsdr most uses were phased out in the United Staigsrthe Montreal Protocol (40
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CFR part 82). A relatively small amount of CAQ3 is still produced for exempted uge®A
teleconference with Honeywell, 2017; summary is available in the dagRétHQ-OPPTF20160732).

The second largest usePEE(~15%) isas a solvent in dry cleaning faciliti@sTP, 2014. PCEis non
flammable and effectively dissolves fats, greases, waxes and oils, without harming natural er human
mack fibers. These properties enabled it to replace traditional petroleum s¢iVEBISR, 2014 Dow
Chemical Co, 20Q8Tirsell, 2000. The demand fdPCEdry cleaning solvents has steadily declined as a
result of the improved efficiay of dry cleaningequipment, increased chemical recycling and the
popularity of waskandwear fabrics that eliminate the need for dry cleafiaSDR, 2019. PCEis

also used in dry cleaning detergent dnyglcleaningsizing.

Approximately 60% oflry cleaningmachinesn the United StategssePCEas a solven{DLI/NCA
2017). However, there appears to have be adr@wards alternatives to PCE in dry cleaningl991,
EPA hadestimated that 83% of alry cleaningacilities usedPCEas solven{U.S. EPA, 1991} In
2008, the Halogenated Solvents Industry Association (HSIA) estimated thaif @0yocleaners used
PCE(Graul, 201Janda 2011 King County, WA profile of thdry cleaningndustry found that 69% of
respondents (105 of the 1&&spondents) usdeiCE (\Whittaker and Johanson, 201 According to the
dry cleaningndustry,a majority of newPCEdry cleaning machines are sold in locations wilikreal
fire codes preclude the use of Class Ill combustible alternative solvdmiberd the nature of the
operationdemandshe use oPCEd (DLI/NCA, 2017).

The thirdlargestuse ofPCE(~10%) is as a vapor degreasing sol&hiP, 2014. PCEcan te used to
dissolve many organic compounds, select inorganic compounds archéiighg pitches and waxes
making itusefulfor cleaning contaminated mefadrts and other fabricated materigh§ SDR, 2019. It

is a very good solvent for greases, fats, waxes, oils, bitumemdanany natural and synthetic resins
for use in chemical cleaning systems, degreasing lighheady metals, degreasing pelts and leather
(tanning), extraction of animal and vegetable fats and oils and textile dyeing (solvent for dye baths)
(Stoye, 2000 PCEis also used in cold cleaning, which is similar to vagegreasing, except that cold
cleaning does not require the solvent to be heated to its boiling point in order to clean a given
component. Vapor degreasing amiddccleaning scenarios may include a range of d@ppror closed
systems, conveyorized/enclosatihe systems, spray wands, dip containers and wipes.

PCEhas many other uses, which collectively const
of sdety data sheets, government databases and other sources found gued8¢ts containin@CE
These uses include (but are not limited to):

Adhesives

Aerosol degreasing

Brake cleaner

Laboratories

Lubricants

Mold cleaners, releases and protectants

Oil refining

Sealants

Stainless steel polish

Tire buffers and cleaners

Vandal mark removers

= =42 =0_-0_9_9_95_42_2_-2°._-2-
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Many of these uses include consumer products, such as adhesives (arts and crafts, as well as light
repairs), aerosol degreasing, brake cleaners, aerosol lubricantstissesalants for gun ammunition,
stone polish, stainless steel polish and wipe clsafide uses d?CEin consumer adhesives and brake
cleaners are especially prevalent; EPA has fountcbh6umer adhesive products ancctdsumer brake
cleaners containg PCE(see(U.S. EPA, 2017p.

The Chemical Data Reportif@DR) Rule under TSCA requires U.S. manufacturers and importers to
provide EPA with mformation on the chemicals they manufacture or import into the United States. For
the 2016 CDR cycle, data collected per chemical include the company name, volunteatfezaical
manufactured/imported, the number of workers at each site, and inforrmatwimether the chemical is

used in theommercialindustrial, and/or consumer sector. However, only companies that manufactured
or imported 25,000 pounds or more at eafctheir sites during the 2015 calendar year were required to
report information undethe CDR rulgU.S. EPA, 20161

The 2016 CDRreportingperiod from 2012 to 201%)ata forPCEare provided imablel1-2 from
EPAG6s CDR(UdbaEPA BOAGE e

Table 1-2. Production Volume of PCE in CDR Reporting Period (2012 to 20153
Reporting Year 2012 2013 2014 2015

Total Aggregate 387,623,401 | 391,403,540 355,305,850 324,240,744
Production Volume (lbs)

a8The CDR data for the 20¥&porting period is available via ChemVielttps://chemview.epa.gov/chemvipw
(ChemView, 2019 The CDR data presentadtherisk evaluatioris more specific than currently available in ChemVie

1.3 Regulatory and Assessment History

EPA conducted a search of existing domestic and international laws, regulations and assessments
pertaining taPCE EPA compiled this summafyom data available from federal, state, international and
other government souwss, as cited idppendix A

Federal Laws and Regulations

PCEis subject to federal statutes or regulations, other than TSCAgrthahplemented bgther offices
within EPA and/or other federal agencies/departments. A summary of federal laws, regulations and
implementing authorities is provided Appendix A

State Laws and Regulations
PCEis subject to state statutes or regulations implemented by state agencies or departments. A summary
of state laws, regulations and implementing authorities is provideégpendix A

Laws and Regulations in OthheCountries and International Treaties or Agreements
PCE is subject to statutes or regulations in countries other than the United States. A summary of these
laws and regulations is provided lppendix A

1.3.1 Assessrmnt History
EPA identifiednumerous previouassessments conductedAyencyprograms and other orgaations
(seeTablel-3). Depending on the source, these assessments may include information on conditions of
use hazards, exposures apotentially exposed or susceptible subpopulations. EPA found no additional
assessments beyond those listed in the Problem Formulation document.
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Table 1-3. Assessment History oPCE

Authoring Organization

Assesment

EPA Assessments

Integrated Risk Information System (IRIS)

Toxicological Review of Tetrachloroethylene
(Perchloroethylene) (CAS No. 12B-4) (U.S.
EPA, 20124

Office of Air Quality Planning and Standards
(OAQPS)

Perchloroethylene Dry Cleaners Refined Huma
Health Risk Characterizatiq).S. EPA, 2005c

National Center for Environmental Assessment
(NCEA)

Sources, Emission and Exposure for
Trichloroethylene (TCE) anRelated Chemicals
(U.S. EPA 200)

Office of Air Toxics

TetrachloroethyleneRCE Perchloroethylene);
127-18-4 (U.S. EPA, 200p

Office of Pesticides and Toxic Substances
(now, Office of Chemical Safety and Pollution
Prevention [OCSPP])

Occupational Exposure and Environmental
Release Assessment of Tetrachloroethy(&€h&.

EPA, 19850)

Office of Health and Environmental Assessmen

Final Health Effects Criteria Docwent for
TetrachloroethylenéJ.S. EPA, 1985n

Office of Water (OW)

Update of Human Health Ambient Watguality
Criteria: Tetrachloroethylene (Perchloroethyler
127184 (U.S. EPA, 2015p

Office of Water (OW)

Ambient Water Quality Criteria for
Tetrachloroethylen@J.S. EPA, 198)

Other U.S-Based Organizations

California Environmental Protection Agency,
Office of Environmental Health Hazard
Assessment (OEHHA), Air Toxics Hot Spots
Program

Perchloroethylene Inhalah Cancer Unit Risk
Factor(OEHHA, 201§

Agency for Toxic Substances abBisease Registr
(ATSDR)

Toxicological Profile for Tetrachloroethylene
(PERC)(ATSDR, 2019

National Advisory Committee fohcute Exposure
Guideline Levels for Hazardous Substances
(NAC/AEGL Committee)

Tetrachloroethylené€NAC/AEGL, 2009

California Environmental Protection Agency,
OEHHA, Pesticide and Environmental Toxicolog
Section

Public Health Goal for Tetrachloroethylene in
Drinking Wate (OEHHA, 200)

National Toxicology Program (NTP)

Toxicology and Carcinogenesis Studies of
Tetrachloroethylene (Perchloroethylene); (CAS
No. 12718-4) in F344/N Ratsrad B6C3F1 Mice
(NTP, 1986a
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Authoring Organization Assesment

National Institute for Occupational Safety and |Criteria for a recommended standard occupatig
Health (NIOSH) exposure to tetrachloroethylene
(perchloroethylene)NIOSH, 1976

International

International Agency foResearch on Cancer IARC Monographs on the Evaluation of
(IARC) Carcinogenic Risks to Humans,
Tetrachloroethylené ARC, 2019

European Union (EU), Scientific Committee on | SCHER, Sciatific Opinion on the Risk
Health and Environmental Risks (SCHER) Assessment Report on Tetrachloroethylene,
Human Health Part, CAS No.: 1284, 12
(Scher, 2008

World Health Organization (WHO) Concise International Chemical Assenent
Document 68; Tetrachloroethyle(i@HO, 2006

EU, European Chemicals Bureau (ECB) EU Risk Assessment Report; Tetrachloroethylg
Part 1- environmen{ECB, 2009

National Industrial Chemicals Notificatiand Tetrachloroethylene; Priority Existing Chemica

Assessment Scheme (NICNAS), Australia Assessment ReportaN 15 (NICNAS, 2002

1.4 Scope of theEvaluation

1.4.1 Conditions of Uselncluded in the Risk Evaluation
TSCA § 3(4) defines theonditions ofuse(COUs)as 06t he circumdbytkences, as
Administrator, under which a chemical substance is intended, known, or reasonably foreseen to be
manufactured, processed, distri bCOUstodPCEate c o mmer c
described below ifable1-4. After publication of thé’roblem Formulatiomocumen(U.S. EPA,
20189, EPA f ur t h erocessim@lhcgrpoeneldli hhe Articleso categor
thatPCE is not incorporated into articles Imitised as a degreaser to clean parts used in articles;
therefore, thisategory of use was removed from th& gsaluation. EPA also add@&kpartment of
DefenseDoD)uses t o t he MOt her THesedseswene asaesseddretiafisRisk c at e
Evaluationbut were not mapped to any of the existing categories of conditions of use. After further
evaluation, EPA determined that these uses best
changes a reflected infable 14 and the life cycle diagram fRigurel-1. EPA has not exercised its
authority in TSCA section 6(b)(4)(D) to exclude any PCE conditions of use from the scope of the PCE
risk evaluabn. Figure1-2 shows a breakdown of the production volume by uses according to HSIA
(2008.

To help characterize the life cycle of PCE, EPA developed anatinass balance to evaluate how
much of the volume of PCE can be accounted for from citaeligave. The inputs into the mass balance
included dad from the 2016 CDR, 201NMationalEmissions InventoryNEI), 2017Toxics Release
Inventory TRI), andavailable market datahe result of the mass balance is provideBigurel1-3.
Thetotal mass accounted for at the arfdife stage which includes wastes from manufacturing,
processing, use, waste treatment and disfacilities,is approximately 89%f the 2015 production
volume.Theunaccountedor volumeis likely due toa combination of the following:
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1 Limitations in reporting requirements for NEI and TRI causing wastes and emissions from

certain sites to go ueported.

Uncertainty in the total accounted for voluohee to combining data from different yea

Uncertainty arising from the potential double counTRI volumesreported asransferred off

site for energy recovery, treatment, and recycling thathamreceived by another TRI sitbat

reports this volume in its esite waste managemesuttivities.

1 Undercountinghe true export volumedue toseven sites claimg their export volume as
Confidential Business Informatiq@BI) in the 2016 CDR

= =

Additional details on the development of the mass balance can be foppendix C
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RELEASES and WASTE DNSPOSAL

MFG/IMPORT PFROCESSIMNG INDUSTRIAL, COMMERCLAL, COMSUMER LISES =
Cleaning and Furniture Care Products
(=348, 770 [b)
Processing as
dry cleaning, spat cleaning, ssrosal cleamer and
Manufacture Reactant/Intermediate ,:;h
Areases, srnsol spot remaver, non-anosol deanar
—¥  (Including Import) (Volume CBI)
[324.2 million Ibs) £, Intenmediate for Salvents for Cleaning and Degreasing

rafrigesant manufacture

Incorporated into
Formulation, Mixture,
or Reaction Product

(>285,800 Ib)

[=327,150 |k}
&g, vapod degreaser, cold cleaner, aerosol degreaser

Lubricants and Greases
(316,716 k)
8.8, penatrating lebricants

w

Dispasal

Repackaging
[volume CBI}

AT

Adhesive and Sealant Chemicals

(Welume CBI)
e g, sokent-based adhesives and sealants

Paints and Coatings
{Walume CBI)
£.§., zalvent-based paints and coatings

Processing Aid for Agricultural Product
Manufacturing (Volurme CBI)
a4, peaticede, fertilizes, and athes agriculiunsl
proedisct manufacturing

Recycling
{Waolume CBIj

Processing Aid for Petrochemical
Manufacturing [Volurme CBI)
o, Catakysh regenaration

Other Uses
&g mald release product, metal palishes, inks

Figure 1-1. PCE Life Cycle Diagram
The life cycle diagram depicts the conditimisise that are within the scope of the risk evaluation during various life cycle stages including

manufacturing, processing, use (industgaimmercial or consumgrand dsposal. The production volumes shown are for reporting year
2015 from the 2016 CDReporting periodTable1-2) (U.S. EPA, 2016k Activities related to distributiore(g.,loading, unloadingyvill be

considered throughout tHCElife cycle, rather than using a single distribution scenario.
aSeeTable1-4 for additional uses not mentioned specifically in this diagram.
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diagram EPA i not distinguishing between
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The dfferences batwean theses uses is
dufined in subsequent sections of the risk
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https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5079142

PCE Production Volume Breakdown

m Reactant Uses

= Dry Cleaning

7%

.3%

= Aerosol Degreasing
Vapor Degreasing

m Miscellaneous

Figure 1-2. Breakdown of Perchloroethylene Production Volume by Uses Accordinto HSIA (2008
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PRODUCTION

USES

Manufacture and Import
Volume (lbs): 324,240,744
% of Total PV: 100%

Intermediates
Volume (lbs): 192,438,080
% of Total PV: 59%

A 4

Exported
Volume (lbs): 54,835,047
% of Total PV: 17%

END-OF-LIFE

Dry Cleaning
Volume (lbs): 27,491,154
% of Total PV: 8%

Figure 1-3. Mass Balancdor Perchloroethylene

Total for Domestic Use
Volume (lbs):274,911,543
% of Total PV: 85%

Aerosol Degreasing
Volume (lbs): 27,491,154
% of Total PV: 8%

Consumed in Reaction
Volume (lbs): 188,482,584
% of Total PV: 58%

Unreacted PCE Remaining
in Products
Volume (Ibs): Unknown
% of Total PV: Unknown

Energy Recovery
Volume (lbs): 2,414,949
% of Total PV: 1%

A 4

Treatment
Volume (lbs): 19,383,431
% of Total PV: 6%

Vapor Degreasing
Volume (lbs): 19,243,808
% of Total PV: 6%

Miscellaneous
Volume (lbs): 8,247,346
% of Total PV: 3%

Wastewater Discharges
Volume (lbs): 4,950
% of Total PV: 0.002%

A 4

Air Emissions
Volume (lbs): 16,389,777
% of Total PV: 5%

Y

Land Disposal
Volume (lbs): 34,150
% of Total PV: 0.01%

Recycled
Volume (lbs): 5,505,846
% of Total PV: 2%
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Table 1-4. Categories and Subcategories of Conditions of Use Included in the Scope of the Risk

Evaluation*
Life Cycle
Stage Category 2 Subcategory® References
Manufacture  |Domestic Domestic manufacture (U.S. EPA,
manufacture 20169
Import Import (U.S. EPA, 2016
Processing Processing afIntermediate in industrial gas (U.S. EPA, 2016) (U.S. EPA,

a reactant or
intermediate

manufacturing

20179; (Krock, 20173:; (Krock,
2017h; (Cooper, 201¥ (Fay,
2017

Intermediate in basic organic
chemical manufacturing

(U.S.EPA, 2016, (U.S. EPA,
20179;

Intermediate in petroleum refineri

(U.S. EPA, 2016} (U.S. EPA,
2017¢);(Cooper, 207)

Reactantse

(Krock, 20173 (Krock,
20178;

Incorporated
into
formulation,
mixture or
reaction
product

Cleaning and degreasing product/ (U.S. EPA, 2016} (Rudnick,
20173, (Rudnick, 2017p

Adhesive and sealant products |(U.S. EPA,20160

Paint and coating products (U.S. EPA2016H

Other chemical products and (U.S. EPA, 2016p

preparations

cleaning or
degreasing)

aerosol spray or vapor degreaser|
not specified in coment)

Repackaging| Solvent for cleaning or degreasin¢(U.S. EPA,20160H
Intermediate (U.S. EPA2016H
Recycling Recycling (U.S. EPA, 2016p
Distribution in | Distribution | Distribution (U.S. EPA, 2017g
commerce
Industrial use |Solvents (for|Solvents and/odegreasers (cold, |(U.S. EPA, 2017g (Holmes,

2017; (Tatman, 201y

Batch vapor degreases.(.,open
top, closedoop)

(U.S. EPA, 1985) (Riegle,
2017); (HSIA, 2018h

In-line vapor degreasee Q.,

conveyorized, web cleaner)

(U.S. EPA, 1985)) (Dowell,
2017

4 Although EPA has identified both industrial and commercial hees for purposes of distinguishing scenarios in this
document, the Agency interprets ¢

to reach both

authority over fan
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https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986756
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986756
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5079121
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827367
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827367
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5079121
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827367
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827367
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986685
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986732
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986749
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986749
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5079121
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986687
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986687
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986802
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5079121
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5079121
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5079121
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5079121
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5079121
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https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986676
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986676
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986667
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827355
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986751
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986751
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5176376
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https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986820

Life Cycle
Stage

Category?

Subcategory®

References

Solvens (for
cleaning or

Cold cleaner

(U.S. BPA, 2017¢; (Rudnick,
20173, (Rudnick, 2017p

degreasing)

Aerosol spray degreaser/cleaner

(U.S. EPA, 2017 (U.S. EPA,
20179; (Sass, 2017 (Rudnick,
20173, (Rudnick, 2017b

Dry cleaning solvent

(U.S. EPA, 2017g (U.S. EPA,
20068

Spot cleaner

(U.S. EPA, 2017e (Sass, 201y

Lubricants
and greases

Lubricants and greaseserosol
lubricants

Lubricants and greasepenetrating
lubricants, cutting tool coolants

(U.S. EPA, 2016) (U.S. EPA,
20179; (HSIA, 2018D);
(Tatman, 2017; (HSIA,
20180; (Tatman, 201y

Adhesive anc

Solventbased adhesives and

(U.S. EPA, 2016} (U.S. EPA,

sealant sealants 20179; (U.S. EPA, 2017e

chemicals (Sass, 201)7 (Riegle, 2017,
(Holmes, 201Y: (HSIA, 2018H

Paints and |Solventbased paints and coatingy (U.S. EPA, 206b); (U.S. EPA,

coatings including for chemical milling 20179; (Sass, 2017 (Riegle,

including 2017; (Davis, 2017; (HSIA,

paint and 2018h; (U.S. DOD, 217

coating

removers

Processing |Pesticide, fertilizer and other (U.S. EPA, 2016p

aids, not agricultural chemical

otherwise manufacturing

listed

Processing |Catalyst regeneration in (U.S. EPA2016D; (U.S. EPA,

aids,specific | petrochemical manufacturing 20179; (Dow Chem, 2008

to petroleum (Cooper, 201); (HSIA, 2018h

production

Other uses |Textile processing (U.S. EPA, 2017g

Wood furniture manufacturing

(U.S. EPA, 2017e

Laboratory chemicals

(U.S. EPA, 2017e (Riegle,
2017

Foundry applications

(U.S. EPA, 2017e

Other DOD uses

(U.S. DOD and Environmenta
Health Readiness System
Industrial,2018
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https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827367
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5178607
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5178607
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5178607

Life Cycle

Stage Category 2 Subcategory® References
Commercial/  |Cleaning and Cleaners and degreasers (other) [(U.S. EPA, 2017g (Sass,
consumer use |furniture care 2017; (Rudnick, 2017x

products (Rudnick, 2017} (Holmes,

2017: (McCormick, 2017
(HSIA, 2018D; (Tatman, 201y

Dry cleaning solvent

(U.S. EPA, 2017r(U.S. EPA,
20068; (DLI/NCA, 2017);
(Sass, 201y

Spot cleaner

(U.S. EPA, 2017 (U.S. EPA,
2006Dh:; (Sass, 2017

Automotive care producteg.,
engine degreaser and brake clea

U.S.EPA (2016d)(U.S. EPA,
20174; (Rudnick, 2017}
(Rudnick, 2017} (HSIA,
2018H

Aerosol cleaner

(U.S. EPA, 2017e (Sass, 201y

Non-aerosol cleaner

(U.S.EPA, 2017% (Sass, 201)/

Lubricants
and greases

Lubricants and greases.g.,
penetrating lubricants, cutting too
coolants, aerosol lubricants)

(U.S. EPA, 2016} (U.S. EPA,
20179; (HSIA, 2018b;
(Tatman, 201y

Adhesives |Adhesives for arts and crafts (U.S. EPA, 2016} (U.S. BPA,
and sealat 20179; (Sass, 2017
chemicals [} 41t repair adhesives (U.S. EPA20160): (U.S. EPA,
20179
Paints and |Solventbased paints and coatingy (U.S. EPA, 206b); (U.S. EPA,
coatings 20179; (Sass, 2017 (Davis,
2017; (HSIA, 2018h
Other uses |Carpet cleaning (U.S. EPA, 2017k (Sass, 2011
Laboratory chemicals (U.S. EPA, 2017e
Metal (e.g.,stainless steel) and | (U.S. EPA, 2017e
store polishes
Inks and ink removal prodtsc (U.S. EPA, 2017g
Welding (U.S. EPA, 2017e
Photographic film (U.S. EPA, 2017e
Mold cleaning, release and (U.S. EPA, 2017e (Rudnick,
protectanproducts 20173, (Rudnick, 2017p
Disposal Disposal Industrial pretreatment (U.S. EPA, 2017g

Industrial wastewater treatment
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https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827367
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986829
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986829
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986687
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986802
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986676
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986676
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986675
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5176376
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986667
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827367
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5176392
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5176392
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827403
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986829
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827367
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5176392
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5176392
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986829
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827367
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827367
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986687
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986802
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5176376
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5176376
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827367
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986829
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827367
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986829
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5079121
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827367
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827367
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5176376
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986667
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5079121
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827367
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827367
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986829
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5079121
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827367
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827367
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5079121
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827367
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827367
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986829
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986770
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986770
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5176376
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827367
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986829
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827367
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827367
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827367
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827367
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827367
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827367
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986687
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986687
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3986802
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827367

Life Cycle
Stage Category 2 Subcategory® References

Publicly owned treatment works
(POTW)

Underground injection

Municipal solid wastdandfill

Hazardousvastelandfill

Other land disposal

Municipal waste incinerator

Hazardous waste incinerator

Off-site waste transfer

Off-site waste transfer

aThese categories of conditions of use appear in the life cycle diagram, reflect CDR codes and broadly represent
of use forPCEin consumerindustrial and/or commercial settings.
bThese subcategories reflect more specific us&CHE

1.4.2 Exposure Pathways and Risks Addressed by Other ERAdministered Statutes

In its TSCA section 6(b) risk evaluations, EPA is coordinating action on certain exposure gahday
risks fallingunder the jurisdiction of other ERP&dministered statutes or regulatory programs. More
specifically, EPA is exercising its TSCA authorities to tailor the scope of its risk evaluations, rather than
focusing on environmental exposure pedlys addressed undether EPAadministered statutes or
regulatory programs or risks that could be eliminated or reduced to a sufficient extent by actions taken
under other EPAdministered laws. EPA considers this approach to be a reasonable exdhgse of

A g e ncy 0 s thorfiteg whiclainclude:

T TSCA section 6(b)(4) (D): AThe Administrator
of a risk evaluation, publish the scope of the risk evaluation to be conducted, including the
hazards, exposuresonditions of useand the potentially exposed or susceptible subpopulations
t he Administrator expects to consideréo

T TSCA section 9(b)(1): AThe Administrator sha
actions taken under other Federal lawsieuistered in wholer in part by the Administrator. If
the Administrator determines that a risk to health or the environment associated with a chemical
substance or mixture could be eliminated or reduced to a sufficient extent by actions taken under
the authorities contained such other Federal laws, the Administrator shall use such authorities
to protect against such risk unless the Admi
discretion, that it is in the public interest to protect against sukchyisctions takennder this
chapter. o

T TSCA section 9(e): ne[fl]f the Administrator
releases of a chemical substance or mixture that may be prevented or reduced under another
Federal law, including a law not adristered by the Adinistrator, the Administrator shall
make such information available to the relevant Federal agency or office of the Environmental
Protection Agency. o

5 The statutory interpretations and approach described in thisctiobseill apply to all TSCA risk evaluations and are not
limited in application to tfs final risk evaluation foPCE
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T TSCA section 2(c): Alt 1 s the intuthg of Con
chapter in aeasonable and prudent manner, and that the Administrator shall consider the
environmental, economic, and social impact of any action the Administrator takes or proposes as
provided under this chapter. o

T TSCA secti on 1 B¢hid ghépter noany dinBnorhentimadg by the Frank R.
Lautenberg Chemical Safety for the 21st Century Act, nor any rule, standard of performance,
risk evaluation, or scientific assessment implemented pursuant to this chapter, shall affect the
right of aState or a politidasubdivision of a State to adopt or enforce any rule, standard of
performance, risk evaluation, scientific assessment, or any other protection for public health or
the environment thét (i) is adopted or authorized under the authasftany other Fedefrdaw
or adopted to satisfy or obtain authorizatio

TSCA authorities supporting tailored risk evaluations and-mgiency referrals

TSCA section 6(b)(4)(D)

TSCA Section 6(b)(4)(D) requires EPiy,developing thespe of a risk evaluation, to identify the

hazards, exposures, conditions of use, and potentially exposed or susceptible subpopulations the Agency
fexpects to considero in a risk evaleditadonsiden. Thi
all conditions of use, hazards, or exposure pathways in risk evaluations Arotiiem Formulation

documents for many of the first 10 chemicals undergoing risk evaluation, EPA apdiadthority and

rationale to certain exposure patlysgexplainingthat EPA i s pl anning to exerc
TSCA 6(b)(4)(D) to focus its analytical efforts on exposures that are likely to present the greatest

concern and consequently merit a risk evaluation under TSCA, by excluding, orby-case basis,

certan exposure pathways that fall under the jurisdiction of other-BRAmMi ni st ered st at u
approach is informed by the | egislative history
exercise of discretion to focus the rislakiation on areas & raise the greatest potential for risk. See

June 7, 2016 Cong. Rec., S3839520. Consistent with the approach articulated ifPtbblem
Formulationdocuments, and as described in more detail below, EPA is exercising its authdeity u

TSCA to tailorthe scope of exposures evaluated in TSCA risk evaluations, rather than focusing on
environmental exposure pathways addressed under otheaéiRihistered, mediapecific statutes and
regulatory programs.

TSCA section 9(b)(1)

In addifon to TSCA Sectio®(b)(4)(D), the Agency also has discretionary authority under the first
sentence of TSCA Section 9(b)(1) to Acoordinate
other Federal laws administered in whole or in part by the Admeint r at o rd, feeesthridings b r o a
authority providesforintmgency coordination and cooperation
view, the phrase fAactions taken under [TSCA] 0 i
to encompass me than just risk nreagement actions, and to include actions taken during risk

evaluation as well. More specifically, the authority to coordinate-angency actions exists regardless

of whether the Administrator has first made a definitive finding &f frmally determied that such

risk could be eliminated or reduced to a sufficient extent by actions taken under authorities in other
EPA-administered Federal laws, and/or made any associated finding as to whether it is in the public
interest to protecgainst such risk bgctions taken under TSCA. TSCA Section 9(b)(1) therefore

provides EPA authority to coordinate actions with other EPA offices without ever making a risk finding

or following an identification of risk. This includes coordination orotailg the scope of SCA risk

evaluations to focus on areas of greatest concern rather than exposure pathways addressed by other
EPA-administered statutes and regulatory programs, which does not involve a risk determination or
public interest finding undeFSCA Section 9(b)(2)
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In a narrower application of the broad authority provided by the first sentence of TSCA Section 9(b)(1),
the remaining provisions of Section 9(b)(1) provide EPA authority to identify risks and refer certain of
those risks for actioby otherEPA f f i ces. Under the second sent enct
Administrator determines that a risk to health or the environment associated with a chemical substance
or mixture could be eliminated or reduced to a sufficient extent bynadiken undethe authorities

contained in such other Federal laws, the Administrator shall use such authorities to protect against such
ri sk unless the Administrator deter mines, i n th
to proectagainstsit r i sk by actions taken uageheyractignd S5 CA] . 0
risks under TSCA Section 9(b)(1) therefore entails both an identification of risk, and a referral of any

risk that could be eliminated or reduced to a sufficieterg under oter EPAadministered laws to the

EPA office(s) responsible for implementing those laws (absent a finding that it is in the public interest to
protect against the risk by actions taken under TSCA)

Risk may be identified by OPPT or anotherA&bffice, and the form of the identification may vary. For
instance, OPPT may find that one or more conditions of use for a chemical substance present(s) a risk to
human or ecological receptors through specKjgosure routes and/or pathways. This conlmive a
guantitative or qualitative assessment of risk based on reasonably available information (which might
include,e.qg.,findings or statements by other EPA offices or other federal agencies). Alternatslely,

could be identified by another EPA #. For example, another EPA office administering-m&CA

authorities may have sufficient monitoring or modeling data to indicate that a particular condition of use
presents risk to certain human or ecologreakptors, based on expected hazards amusaxgs. This

risk finding could be informed by information made available to the relevant office under TSCA Section
9(e), which supports cooperative actions through coordinated inforrsktaomg.

Following anidentification of risk, EPA would determinkthat risk could be eliminated or reduced to a
sufficient extent by actions taken under authorities in other-&ffAinistered laws. If so, TSCA
requires EPA to Ause such adatbhonresseEPAoOdept et mc
the public interest to protect against that risk by actions taken under TSCA. In some instances, EPA may
find that a risk could be sufficiently reduced or eliminated by future action taken undésa

authority. Ths might includeg.g.,action taken undehe authority of the Safe Drinking Water Act to

address risk to the general population from a chemical substance in drinking water. This sort of risk
finding and referral could occur during the risk evaluatiortgss, thereby enabling EPA to @s@ore

relevant and appropriate authority administered by another EPA office to protect against hazards or
exposures to affected receptors.

Legislative history on TSCA Section 9(b)(1) supports both broad coordinatiam@mcintraagency

actions, and narrower oadination when risk is identified and referred to another EPA office for action.

A Conference Report from the time of TSCAO6s pas
that overlapping or duplicativregulation is avoided while attemptingaimvide for the greatest

possi ble measure of protection t1802at84 See hlsoddind t h
Rep.No. 114 76 at 28 (stating that the 20 1nalpurpsesf a me
filling gapsanidn cHetdenrgalnelwaw,abnguage in Section
Administrator's exercise of discretion regarding which statute to apply and to encourage decisions that
avoid confusion, complication, and dugli¢t i on o) . Exercisingoriif®CA Secti
coordinate on tailoring TSCA risk evaluations is consistent with this expression of Congressional intent.

Legislative history also supports a reading of Section 9(b)(1) under which EPA coorditratagemcy
action, including informatiorshaing under TSCA Section 9(e), and tygpropriately positioneEPA
office is responsible for the identification of risk and actions to protect against such risksgSee,
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Senate Report 1347, 2016 Cong.Re&3522 (under TSCA Setabotfindsthat 9, i
disposal of a chemical substance may pose risks that could be prevented or reduced under the Solid
Waste Disposal Act, the Administrator should ensure that the relevant office of the EPAsrttaive

i nformationo)-176&2 8 RepQ01&&NoConmngl.4 Rec. S3522 (unde
Administrator determines that a risk to health or the environment associated with disposal of a chemical
substance could be eliminated or reduced to a sutffieigent under the Solid Waste Disposal, Alog
Admini strator should use those authorities to p
9(b)(1) therefore supports coordination with and referral of action to other EPA offices, espdugaly
statutes and associated regulatory pots administered by those offices could address exposure

pathways or risks associated with conditions of use, hazards, and/or exposure pathways that may
otherwise be within the scope of TSCA risk evaluations.

TSCA sections 2(c) & 18(d)(1)

Finally, TSCASections 2(c) and 18(d) support coordinated action on exposure pathways and risks
addressed by other EPsIministered statutes and regulatory programs. Section 2(c) directs EPA to
carry out TSCAnnidn pa ufdreena s amaaninlea dronanenthl, écanomico n s i d
and soci al i mpacto of its actions under TSCA. L
passage indicates that Congress intended EPA to consider the context and take into adoopadith

of each action under TSCA.S.R&m. 946 98 at 14 (Athe intent of Con
subsection should guide each action the Admini s

Section 18(d)(1) specifies that state actions adiopteuthorized under any Federal law are no

preempted by an order of no unreasonable risk issued pursuant to TSCA Section 6(i)(1) or a rule to
address unreasonable risk issued under TSCA Section 6(a). Thus, even if a risk evaluation were to
address expases or risks that are otherwise addressedtbher federal laws and, for example,

implemented by states, the state laws implementing those federal requirements would not be preempted.
In such a case, both the other federal and state laws, as well aS@AySEction 6(i)(1) order or TSCA
Section 64) rule, would apply to the same issue area. See also TSCA Section 18(d)(1)(A)(iii). In

|l egi sl ative history on amended TSCA pertaining
is appropriate for # considerable body of law regulating chesthieleases to the environment, such as

air and water quality, where the states have traditionally had a significant regulatory role and often have
a uniquely |l ocal -GTatk&er n. 0 Sen. Rep. 114

E P A0 s |ooasderdtian of whether other ERIminigered authorities are available and more
appropriate for addressing certain exposures an
existing federal requirements and the state actions adopted iy Erodimore specifically implement

those feédral requirements, and to carry out TSCA in a reasonable and prudent manner. EPA believes it
is both reasonable and prudent to tailor TSCA risk evaluations in a manner reflective of expertise and
experience exeirged by other EPA and State offices to addrgpecific environmental media, rather

than attempt to evaluate and regulate potential exposures and risks from those media under TSCA. This
approach furthers Congressional direction and EPA aims to efficigsghAgency resources, avoid

duplicating effats taken pursuant to other Agency and State programs, and meet the statutory deadline
for completing risk evaluations

EPA-administered statutes and regulatory programs that address specific exposure attiivaysks
During the course of the riskvaluation process for PCE, OPPT worked closely with the offices within
EPA that administer and implement regulatory programs under the Clean Air Act (CAA), the Safe
Drinking Water Act (SDWA), the Clean Water A&WA), the Comprehensive Environmental

Resmnse, Compensation, and Liability Act (CERCLA), and the Resource Conservation and Recovery
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Act (RCRA). Through intreagency coordination, EPA determined that specific exposure pathways are
well-regulated by the [FA statutes and regulations described infdlewing paragraphs

Ambient Air Pathway

The CAA contains a list of hazardous air pollutants (HAP) and provides EPA with the authority to add
to that list pollutants that present, or may present, a threalverse human health effects or adverse
environmental effects. For stationary source categories emitting HAP, the CAA requires issuance of
technologybased standards and, if necessary, additions or revisions to address developments in
practices, processead control technologies, and to ensurest@dards adequately protect public

health and the environment. The CAA thereby provides EPA with comprehensive authority to regulate
emissions to ambient air of any hazardous air pollutant.

PCEis a HAP. See2U.S.C. 7412. EPA has issued a numberdinelogybased standards for source
categories that emRCEto ambient air and, as appropriate, has reviewed, or is in the process of
reviewing remaining risks. See 40 CFR part 63; Appendix A. Because statsoscg releases BICE

to ambient air aredaressed under the CAA, EPA is not evaluating emissions to ambient air from
commercial and industrial stationary sources or associated inhalation exposure of the general population
or terrestrial species in thiSSCA risk evaluation.

Drinking Water Pathwg

EPA has regular analytical processes to identify and evaluate drinking water contaminants of potential
regulatory concern for public water systems under the Safe Drinking Water Act (SDWA). Under
SDWA, EPA must also review existing national primary dmglivater regulations every 6 years, and
subsequently revise them as appropriate.

EPA has promulgated National Primary Drinking Water Regulations (NPDWRBCiEBunder SDWA.

See 40 CFR part 141; Appendix A. EPA has set an enforceable Maximum Contdrewar{MCL) as
close as feasible to a health based;@&woiorceable Maximum Contaminant Level Goal (MCLG).
Feasibility refers to both the ability to treat watenteet the MCL and the ability to monitor water

quality at the MCL. Public water systems agquired to monitor for the regulated chemical based on a
standardized monitoring schedule to ensure compliance with the maximum contaminant level (MCL).

Hence, beause the drinking water exposure pathwayPiGEis currently addressed in the NPDWR,
EPA isnot evaluating exposures to the general population from the drinking water exposure pathway in
the risk evaluation foPCEunder TSCA.

Ambient Water Pathway

EPAdevelops recommended water quality criteria under Section 304(a) of the CWA for pollutants i
surface water that are protective of aquatic life or human health designated uses. EPA develops and
publishes water quality criteria based on priorities of statel others that reflect the latest scientific
knowledge. A subset of these chemicals isitlei f i ed as Apriority pollut a
aqguatic life). The CWA requires states adopt numeric criteria for priority pollutants for which EPA has
published recommended criteria under Section 304(a), the discharge or presence of whiafientdte

waters could reasonably be expected to interfere with designated uses adopted by the state. When states
adopt criteria that EPA approves as part of 6tate r egul at ory water quality
considered when state permit writers daiee if permit limits are needed and at what level for a

specific discharger of a pollutant to ensure protection of the designated uses of the receiving water. Onc
states adopt criteria as water quality standards, the CWA requires that National PDlkdhatge

Elimination System (NPDES) discharge permits include effluent limits as stringent as necessary to meet
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standards. CWA Section 301(b)(1)(C). This is thecpss used under the CWA to address risk to human
health and aquatic life from exposure tpalutant in ambient waters.

EPA has identified?CEas a priority pollutant and has developed recommended water quality criteria
for protection of human healtbrfPCEwhich are available for adoption into state water quality
standards for the protectiaf human health and are available for use by NPDES permitting authorities
in deriving effluent limits to meet state critefi8ee.e.g.,40 CFR part 423, AppeindA; 40 CFR
131.11(b)(1); 40 CFR 122.44(d)(1)(vi). As such, EPA is not evaluating exposutesdeneral

population from the surface water exposure pathway in the risk evaluation under TSCA.

Biosolids toGeneralPopulationPathway

As wastewater undeogs treatment, some wastewater treatment facilities such as pobiiotyl

treatment works (PODWSs) use the remaining biosolids for land application. These biosolids could have
residualPCE PCEin biosolids that are land applied could be transported wafirfrom rainwater to

surface waters. Residual concentrationBGEin surface waters not ed for drinking water are

covered bythe CWA Ambient Water Quality Criteria for human health consumption of water and
organisms10ug/L). CWA 304(a)(1).States and tribal governments may adopt the EPA Clean Water

Act Section 304(a) recommended criteriamoay adopt their own criteria
recommendations, subject to EPAOGs apapesarev al , us i
required to adopt and implement ERRBproved criteria as part of their regulatory water quality
standardsand compliance with these criteria is considered by states in permits and water quality
assessment decisioidius, general populatie@xpasure via the biosolipgathway is noevaluatedn the

final Risk Evaluation

Onsite Releases to Land Pathway

The Conprehensive Environmental Response, Compensation, and Liability Act, otherwise known as
CERCLA or SuperfundprovidesEPA withbroad authaty to addressincontrolled or abandoned
hazardousvaste sites as well as accidents, spills, and other releasemaoddzs substances, pollutants
and contaminants into the environment. Through CERCLA, ERhovidedauthority toconduct a
response actimand seek reimbursement of cleanup costs frotentially responsiblparties, or in

certain circumstances, ordepatentially responsible party to conduct a cleanup.

CERCLA Section 101(14) defines fAhazar dsatutes, sub st
including toxic pollutants listed under CWA Section 307(a); hazardous substances designated pursuant
to CWA Section 311(b)(2)(A); hazardous air pollutants listed under CAA Sectionirhfr#nently

hazardous substances with respect to which E&Adken action pursuantT&CA Section 7; and

hazardous wastes having characteristics identified under or listeabptito RCRA Section 3001. See

40 CFR 302.4. CERCLA Section 102(a) also authorizes EPA to promulgate regulations designating as
hazardousubstances those substances which, when released into the environment, may present
substantial danger to the publiealth or welfare or the environment. EPA must also promulgate
regulations establishing the quantity of any hazardous substance the oélghad must be reported

under Section 103. Section 103 requires persons in charge of vessels or facilitied to thpo

National Response Center if they have knowledge of a release of a hazardous substance above the
reportable quantity threshold.

PCE is a hazardous substance under CERCLA. Releases of PCE in excess of 100 pounds within a 24
hour period must be perted (40 CFR 302.4, 302.6). The scope of this EPA TSCA risk evaluation does

6 See https://www.regulations.gov/document?D=Bf®-OW-201401350189.
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not include orsite releases to the environment of PCE ae8upd sites and subsequent exposure of
the general population or ndruman species.

Disposal Pathways

PCEis included on the list of hazardous wastes pursuant to RCRA Section 3001 (40 CFR Sections
261.31, 261.33) as a listed waste on the F ahst$J(FOO1 FO02,and U2D). The general standard in

RCRA Section 3004(a) for the technical criteria that govern the mamagétreatment, storage, and

disposal) of hazardous waste are those "necessary to protect human health and the environment,” RCRA
3004(a). The regulatory criteria for identifyin
waste as hazardous alsdate solely to the potential risks to human health or the environment. 40 C.F.R.

88 261.11, 261.2261.24. RCRA statutory criterfor identifying hazardous wastes require EPA to
Nfntak[e] into account toxi ci t yotentipl ®rascunmlatemic e, and
tissue, and other related factors such as flammability, corrosiveness, and other hazardous

characteris i cSabtitieé C controls cover not only hazardous wastes that are landfilled, but also
hazardous wastes that are incinedgibject to joint control under RCRA Subtitle C and the CAA
hazardous waste combustion MACT) or injected into UIC Class | harawdaste wells (subject to joint

control under Subtitle C and SDWA).

EPA is not evaluating emissions to ambient air from wipal and industrial waste incineration and

energy recovery units or associated exposures to the general population or tespestiealin the risk
evaluation, as these emissions are regulated under Section 129 of the Clean Air Act. CAA Section 129
requres EPA to review and, if necessaagd provisionso ensure the standards adequately protect

public health and the environmeifiius, combustion bproducts from incineration treatmentCE
wasteswvould be subject to these regulations, as w@dEburned for energy recovery. See 40 CFR

part 60.

EPA is not evaluating esite releases to land that go to underground injectiossmrcégated exposures to
the general population or terrestrial species in its risk evaluation. Environmental disgeG& of

injected into Class | hazardous well types are covered undgrrigdiction of RCRA and SDWAaNd
disposal ofPCEvia underground jection is not likely to result in environmental and general population
exposures. See 40 CFR part 144.

EPA is not evaluatingn-site releases to land from RCRA Subtitle C hazardous waste landfills or
exposures of the general population or terrestrial species from such releases in the TSCA evaluation.
Design standards for Subtitle C landfills require dolibker, double leachatcollection and removal

systems, leak detection system, run on, runoff, and wind dispersal controls, and a construction quality
assurance program. They are also subject to closure and@smste care requirements including

installing and maintaining arfal cover, continuing operation of the leachate collection and removal
system until leachate is no longer detected, maintaining and monitoring the leak detection and
groundwater monitoring system. Bulk liquids may not be disposedhbtitf® C landfills.Subtitle C

landfill operators are required to implement an analysis and testing program to ensure adequate
knowledge of waste being managed, and to train personnel on routine and emergency operations at the
facility. Hazardous waste lmg disposed in Sulite C landfills, including?CE(listed as a hazardous

waste in 40 CFR 261.31, 261.33), must also meet RCRA waste treatment standards before disposal. See
40 CFR part 264; Appendix A.

EPA is not evaluating oesite releases to land froRICRA Subtitle D muniipal solid waste (MSW)

landfills or exposures of the general population or terrestrial species from such releases in the TSCA
evaluation. While permitted and managed by the individual states, municipal solid waste landfills are
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required by federal reguladins to implement some of the same requirements as Subtitle C landfills.
MSW landfills generally must have a liner system with leachate collection and conduct groundwater
monitoring and corrective action when releases are detected. IBI®Mills are also dvject to closure

and postclosure care requirements and must have financial assurance for funding of any needed
corrective actions. MSW landfills have also been designed to allow for the small amounts of hazardous
waste generated by bgeholds and very sthguantity waste generators (less than 220 Ibs per month).
Bulk liquids, such as free solvent, may not be disposed of at MSW landfills. See 40 CFR part 258.

EPA is not evaluating esite releases to land from industrial Arezardousvaste and
constructim/demolition waste landfills or associated exposures to the general population or terrestrial
species in th€CErisk evaluation. Industrial nehazardous and construction/demolition waste landfills
are primarily regulated under authmmd state regulatogyrograms. States must also implement limited
federal regulatory requirements for siting, groundwater monitoring and corrective action and a
prohibition on open dumping and disposal of bulk liquids. States may also establish additional
requirements such &ar liners, postclosure and financial assurance, but are not required to do so. See,
e.g.,RCRA Section 3004(c), 4007; 40 CFR part 257.

1.4.3 Conceptual Models
The conceptual models for this risk evaluation are show#igure 1-4, Figure1-5, andFigure1-6. EPA
considered the potential for hazards to human health and the environment resulting from exposure
pathways outlined in the conu@al models of th®€ CEScope documentU.S. EPA, 2017h These
conceptual models considered potential exposures resulting from industrial and commercial activities,
consumer activities and uses and environmental releases and Whstfeoblem Formulation
documents refined the initial conceptual models aradlyars gans that were provided in tfRCEScope
documen(U.S. EPA 20171 and Problem Formulatiofy.S. EPA, 2018)

For the purpose of this evaluation, EPA considered worker©®#algk which includes men and women
of reproductive age~jgure1-4). Consumer exposure was assessed for various pathways for users age
11 and older along with bystanders of all agaguyrel1-5).

The potential pathways that were determineletancluded in the risk evaluation and further analyzed
include:
1 Exposure to aquatic speciesd.,aquatic plantsyia contaminated surface water.
f Inhalation and dermal exposures to workers and consusees and inhalation exposures to
ONUs andconsumebystanders, from industrial/commercial activities and consumer activities.
1 Inhalation and dermal exposures to waykand inhalation exposures to ONUs from waste
handling, treatment and disposal.

Review and evaluation of reasonably available inforomatinPCEconfirmed the preliminary
conclusions in th€roblem FormulatiofU.S. EPA, 20181 The conceptual modedsr this risk
evaluation are shown Figurel-4, Figure1-5, andFigure1-6.
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INDUSTRIAL AND COMMERCIAL EXPOSURE PATHWAY EXPOSURE ROUTE RECEPTORS * HAZARDS
ACTIVITIES / USES

Manufacturing

Processing:
= As reactant/ intermediate
= Incorporated into

formulation, mixture, or N
reaction product % q Liquid Contact ’—_’@—D
= Incorporated into article
Inhalation ©

Hazards Potentially Associated
with Acute and/or Chronic
Exposures
See Section 3

= Repackaging
v

Recycling | Vapor/ Mist
-

Occupational
Non-Users

Solvents for Cleaning and
Degreasing

Lubricants and Greases Fugitive

Emissions *

WV

v

Adhesive and Sealant
Chemicals

Paints and Coatings

Processing Aid for Agricultural
Products

Cleaning and Furniture Care
Products —

Processing Aid for
Petrochemical Manufacturing KEY:

— Pathways that will be further analyzed
----p Pathways that will not be further analyzed

Other Uses 2

—

Waste Handling, -
Treatment and Disposal
I Wastewater or Liquid Wastes
» (See Figure 2-4)

Figure 1-4. PCE Conceptual Model for Industrial and Commercial Activities and Uses: Potential Exposures and Hazards

The conceptual model presents the exposure pathways, exposure rdutagaads to human receptors from industrial and commercial
activities and uses ¢fCE

asSome products are used in both commercial anduroar applications such adhesives and sealants. Additional ud€gafe included inrable1-4.

b Fugitive air emissions are those that are not stack emissions and include fugitive equipment leaks from valges)qftanges, compressors, sampling connections
and operended lines; evaporative losses from surface impoundment and spills; anelsréi@asbuilding ventilation systems.

¢ Receptors include potentially exposed or susceptible subpopulations.

4 Oral exposure may occur through mists that deposit in the upper respiratory tract however, based on physical chemical pistpertRSEwill likely be rapidly
absorbed in the respiratory tract or evaporate and will be considered as an inhalation exposure

€ EPA also considers the effect that engineering controls and/or personal protective equipment have on occupationaiveiposure le
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CONSUMER ACTIVITIES/ USES 2 EXPOSURE PATHWAY EXPOSURE ROUTE RECEPTORS ® HAZARDS

Cleaning and Furniture Care
Products
e.g., aerosol spot removers,

non-aerosol cleaners, | Liquid Contact Dermal Hazards Potentially
degreasers, brake cleaners, Associated with Acute
engine cleaners and/or Chronic
| Exposures

| Lubricants and Greases

A A

—>| Vapor/Mist I—.[ Inhalation © Bystanders

| Adhesives and Sealants

| Paints and Coatings |

Dry Cleaned Clothing and
Textiles

Other Uses?®
e.g., mold release products,
metal polishes, inks

Figure 1-5. PCE Conceptual Model for Consumer Activities and Uses: Rential Exposures and Hazards

The conceptual model presents the exposure pathways, exposure routes and hazards to human receptors from consiener ssew/ibies
PCE

aSome products are used ioth commercial and consumer applications. AdditiosaswfPCEare included irablel-2.

b Receptors include potentially exposed or susceptiblpaqubations.
¢ Consumer®ral exposure may occur through mists that deposit in the upper respiratory tract hoveegeorbphysical chemical properties, mists of PCE will likely be
rapidly absorbed in the respiratory tract or evaporate and will be eoagids an inhalation exposure.
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RELEASES AND WASTES FROM EXPOSURE PATHWAY RECEPTORS HAZARDS
INDUSTRIAL / COMMERCIAL USES

Imdustrial Pre-
Treatment or
Industrial WWT

Wastewater or .-"‘f Water, Aguatic \ I Hazards Potentially Associated with
Liguid Wastes 4 "\_ﬂ_ SEdlment \-\—Spe :'les-/" Acute and Chronic Exposures

FOTW

w

w

h 4

Figure 1-6. PCE Conceptual Model or Environmental Releases and Wastes: Potential Ecological Exposures and Hazards
The conceptual model presents the exposure pathways, exposure routes and hazards to environmental receptors from leeléaseaenta

and wastes dPCE
aIndustrial wastewizr or liquid wastes may be treatedsite and then released to surface water (direct discharge)weated and released to POTW (indirect

discharge).
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1.5 Systematic Review

TSCA requires EPA to use scientififormation, technical procedures, measunmesthods,

protocols methodologies and models consistent with the best available seibanemaking
sciencebasedlecisions under section 6 on the weighthafscientific evidence. Within the

TSCA risk evaluatio context, the weight of the scientificidegnce isdefinedadsa sy st emat i c
review method, applied in a manner suited to the nature of the evidence or decision, that uses a
pre-established protocol to comprehensively, objectively, transparently, andisonlyi identify

and evaluate each streamh evidence, including strengths, limitations, and relevance of each

study and to integrate evidence as necessary and appropriate based upon strengths, limitations,
and r el(40CBR70238).

To meet the TSA section26(h) science standards, EPA disee TSCA systematic review

process described in tigplication of Systematic Review in TSCA Risk Evaluationsment

(U.S. EPA, 2018k The process complements the risk evaluation process in that the data

collection, data evaluation and data integration stages of the systematic review process are used

to develop the exposure and hazard assests based on reasonably available information. EPA
defines Areasonably avail ablEPApossksees,mracani ono t o
reasonably obtain and synthesize for use in risk evaluations, considering the deadlines for
completing the evald@n (40 CFR 702.33)

EPA is implementing systematic review methods and approaches within the regulatory context
of the amended TSCAIlthoughEPA adopédas many best practices as practicable from the
systematic review community, EPA moeifithe proces$o ensure that the idé&fication,

screening, evaluation and integration of data and information can support timely regulatory
decision making under the timelines of the statute.

1.5.1 Data and Information Collection

EPA planned and conducted a comprehensigealiure search based key words related to the
different disciplinespecific evidence supporting the risk evaluatiew (environmental fate and
transport; environmental releases and occupational exposure; exposure to general population,
consumers andnvironmental exposurandhuman health anenvironmental hazasil EPA

then developed and applied inclusion and exclusion criteria during the title/abstract screening to
identify information potentially relevant for the risk evaluation process. Thatlite and

screening strategy apecifically applied t¢?CEis degribed inStrategy for Conducting

Literature Searches fdPerchloroethylen¢PCE) Supplemental File to the TSCA Scope
Documen{U.S. EPA, 201%iandthe results of the title and abstract screening process were
publishedn PCE(CASRN 12718-4) Bibliography: Supplemental File for the TSCeofe
Documentj(U.S. EPA, 20171

For studies determined to be-twpic (or relevant) after title and abstract screening, EPA
conducted a full texdécreeningo further excludeeferences that were not relevant to the risk
evaluation. Screening decisions were made based on eligibitéyi@ documented in the form
of thepopulations, exposures, comparators, and outcoRrteSQ) framework or a modified
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frameworK. Data sourcesat met the criteria were carried forward to the data evaluation stage.
The inclusion and exclusion criteriarflull text screening foPCEare available imn Appendix
F of theProblem Formulatiorof the Risk Evaluation fd?CE (U.S. EPA, 2018}

Although EPA conducted a comprehensive deand screening process as described above

EPA made the decision to leverage the literature puddligh previous assessmétttsidentify

key and supporting datand information for developing tHeCErisk evaluation. This is
discussedbtrategy for Coducting Literature Searches f@erchloroethylen¢PCE)

Supplemental File to the TSCA Scope Docurfiers. EPA, 2017 In general, many of the key

and supporting data sources were identified in the comprehdtesigkloroethylenéCASRN

127-18-4) Bibliography: Supplemental File for the T& Scope Documen).S. EPA, 20171
However, there was an instance during the releases and occupational exposure data search for
which EPA missed relevant references that were notiepin the initial categorization of the
on-topic references. EPA found additional relevant data and information using backward
reference searching, which was a technique that will be included in future search strategies. This
issueis discussed in Sectial of Application of Systematic Review for TSCA Risk Evaluations
(U.S. EPA, 2018k Other relevant key and supporting references were identified through
targeted supplemental searches to support the analytical epgscand methods in tREErisk
evaluation €.g.,to locate specific information for exposure modeling).

EPA usedoreviauschemical assessments to quickly identify relewaytand supporting

information as a pragmatic approach to expedite the quabty&ion of the data sources, but
many of those data sources were already captured in the comprehensive literatuieareedexpl
above. EPA also considered newer information not taken into account by previous chemical
assessments as describe&irategy fo Conducting Literature Searches fBerchloroethylene

(PCE) Supplemental File to the TSCA Scope Docuhest EPA, 20171 EPA then evaluated

the confidene of the key and supporting data sources as well as newer information instead of
evaluating the confidence of all the underlying evice ever published on a chemical
substancebs fate and transport, enviramhment al
hazards. Such comprehensive evaluation of all of the data and information ever published for a
chemical substance would be extedynlabor intensive and could not be achieved under the
TSCA statutory deadlines for most chemical substances espelealy that have @atarich
database. Furthermore, EPA considered how evaluation of newer information in addition to the
key and suppding data and information would change the conclusions presented in previous
assessments.

7 A PESO statement was used during the full text screening sbamental fate and transport data sources. PESO

stands for Pathways and ProcessespBufe, Setting or Scenario, and Outcomes. A RESO statemeunseds

during the full tex screening of the engineering and occupational exposure literature. RESO atd®etseptors,

Exposure, Setting or Scenario, and Outcomes.

8 Examples of existingassesnent s ar e EPAOs c¢ hpeemouswolk plansisk assessmentst s (e . g.
Probem Formulatord o c ument s), ATSDRO6s Toxicol ogitcEhisiséescdbed | es an
in more detail irStrategy for Conducting Literature SearchesP&@E (PCE) Supplemental File to the TSCA Scope
Documen{(U.S. EPA, 201731

9 Key and suppiting data andnformation are those that support key analyses, arguments, and/or conclusions in the
risk evaluaibn.
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This pragmati@approach allowed EPA to maximize the scientific and analytical efforts of other
regulatory and nomegulatory agencies by accepting for the mosttbartelevant scientific
knowledge gathered and analyzed by others except for influential informatioesthat may
have an impact on the weight of the scientific evidence and ultimately the risk findings. The
influential information i e., key/supportng) came from a smaller pool of sources subject to the
rigor of the TSCA systematic review process to emsiat the risk evaluation uses the best
available science and the weight of the scientific evidence.

The figuresbelowdepict literature flow diagms illustrating the results of this process for each
scientific disciplinespecific evidence supportingd risk evaluatioifFigurel-7, Figure1-8,

Figurel-9, Figurel-10andFigurel-11). Each diagram provides the total number of references

at the start of &h systematic review stagee(, data seaih, data screening, data evaluation, data
extraction/data integration) and those excluded based on criteria guiding the screening and data
quality evaluation decisions.

EPA made the decision to bypass the dataening step for data sources that weghlfi

relevant to the risk evaluation as described above. These data sources are depicted as

Akey/ supporting data sourceso in the literatu
Afkey/ suppor t iwergexctudet feom the tatal coens during thetal screening stage

and added, for the most part, to the data evaluation stage depending on the dsusgiiine

evidence. The exception was #rvironmentafteleases and occupational exposure data sources

that were subject to a combined data extractind evaluation stgFigure1-8).

[ Data Search Results (n=7,170) ]

!

*Key trusted studies [ Data Screening (n=7,170) ]——| Excluded References (n=7,091)
(n=0)

Excluded: Ref that are
Data Evaluation (n=79) ]—0 unacceptable based on the

evaluation criteria (n=13)

—x

[ Data Extraction/Data Integration (n=66) ]

*Any relevant studies from prior assessments that were identified as potentially relevant for TSCA assessment needs
bypassed the data screening step and moved directly to the data evaluation step (e.g. key supporting studies from IRIS
assessments, ATSDR assessments, ECHA dossiers, etc.).

Figure 1-7. Literature Flow Diagram for Environmental Fate Information

Note: Literature search results for the environmenteldad trasport ofPCEyielded 7,170 studie®uring

Problem Formulationfollowing data screening, most environmental exposure pathways were removed from the
conceptual models. As a result, 7,091 studies were deemtapiffand excluded. The remainiii§ studies related

to environmental exposure pathways retained in theeginal models entered data evaluation, where 13 studies
were deemed unacceptable and 66 moved into data extraction and inteiji@tgomata sources identified relevant
to physicalchemical properties were not included in this literature flow diagrdma.data quality evaluation of
physicalchemical properties studies can be found in the supplemental doc@th€ntzPA, 2Q00) and the

extracted data are presented able1-1.

Pager2of 714


https://beta.regulations.gov/docket/EPA-HQ-OPPT-2019-0502

( Data Search Results (n=7,342) ]

v

Data Screening (n=7,342) Excluded References (n=7,04%9)

n=293

v

N

Key/supporting o } Excluded: Ref that are

dati.:l sou(ces Data Extraction/Data Evaluation (n=328) unacceptable based on
(n=35) J evaluation criteria (n=81)

] *Data Sources that were not

L 4

integrated (n=169)

[ Data Integration (n=78)

Figure 1-8. Literature Flow Diagram for Environmental Releasesand Occupational

Exposure

*The quality of data in these sources 16€) were acceptable for risk assessment purposes, but they were ultimately
excluded from further consiceet i on based on EPA®ds integration approach
exposure data/information. EPAG6s approach uses a hiera

data/information are included for further analysis,tlgeis and integration into the environmental release and
occupational exposure assessments. EPA prefers using data with the highest rated quality among those in the higher
level of the hierarchy of preferencese(, data > modeling > occupational expaslimits or release limits). If
warranted, EPA may use data/information of lower rated quality as supportive evidence in the environmental release
and occupational exposure assessments.

Note: Literature search results for environmental release and dionigbaxposure yielded 7,342 data sources. Of
these data source®93 were determined to be relevant for the risk evaluation through the data screening process.
These relevant data sources were entered into the data extraction/evaluation phase. Afteadida/evaluation,

EPA identified several data gaps and performed a supplemental, targeted search to fill thesg.gapk¢ate
information needed for exposure modeling). The supplemental search yiBldddvant data sources that bypassed

the data screening step and were evaluated and extracted in accordan&ppeitidix D:Data Quality Criteria for
Occupational Exposure and Release Dafathe Application of Systematic Review for TSCA Risk Evaluations
document(U.S. EPA, 2018c Of the 28 sources from which data were extracted and evalu8fespures only
contained data that wemated as unacceptable based on serious flaws detected during the evéfesitire
Systematic Review Supplemental File: Data Quality Evaluation of Environmental Releases and Occupational
Exposurdor the data evaluatiorsults for each source)f the247sources forwarded for data integration, data from
78sources were integrated, ab@dsources contained data that were not integraed,lower quality data that were
notutilized due to the existence of higher quality data, data for release matlimdare removed from scope after data
collection).

Pager3of 714


https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4154568

[ Data Search Results (n = 991) J

A4

[ Data Screening (n = 991) )—) Excluded References (n = 769)
( Data Evaluation (n = 222) ] 3 Excluded References (n = 102)
Unacceptable based on data evaluation criteria (n = 24)
Not primary source, not extractable or
not most relevant (n = 78)
\4

[ Data Extraction/Data Integration (n = 120) J

*The quality of data in these sources were acceptable for risk assessment purposes and considered for
integration. The sources; however, were not extracted for a variety of reasons, such as they contained only
secondary source data, duplicate data, or non-extractable data (i.e., charts or figures). Additionally, some
data sources were not as relevant to the PECO as other data sources which were extracted.

Figure 1-9. Literature Flow Diagram for Consumer and Environmental Exposure Data

Sources

Note: EPA conducted a literature search to determine relestatsdurces for assessing exposures for
perchloroethylengvithin the scope of the risk evaluation. This search identffddata sources including relevant
supplemental documents. @kse, B9 were excluded during the screening of the title, abstradtpafull text and
222data sources were recommended for data evaluation across up to five major study types in accordance with
Appendix E:Data Quality Criteria for Studies on Consun@gneral Population and Environmental Exposure of
the Application of stematic Review for TSCA Risk Evaluatidoasumen{U.S. EPA, 2018p Followingthe
evaluation process20references were forwarded for further extraction and data integration. EPA has not
developed data quality criterfor all types of exposure information, some of which may be relevant when
estimating consumer exposures. This is the case for absorptiperneability data and some prodspecific data
such as density and weight fraction often reported in Safety Sletets. As appropriate, EPA evaluated and
summarized these data to determine their utility with supporting the risk evaluation.
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[ Data Search Results (n = 3326)

Title/Abstract Screening (n = 3326)

!

Full Text Screening (n = 238)

v v

Key/Supporting
Studies Data Evaluation (n = 46)

(n=0)

[ Data Extraction / Data Integration (n = 30)

Excluded References due to
ECOTOX Criteria
(n=3088)

Excluded References due to
ECOTOX Criteria
(n=192)

Excluded References that are
unacceptable based
on evaluation criteria and/or are
out of scope
(n=16)

1T T

Figure 1-10. Literature Flow Diagram for Environmental Hazard Data Sources

Note: The environmental hazard data sources were identified through literature searches and screening strategies
using the ECOTOX Standingp@rating Procedures. Additional details about the process can be found in the
Strategy forConducting Literature &rches foPCE Supplemental File for the TSCA Scope Docurfigri. EPA,

2017h). DuringProblem FormulationEPA made refinenmis to the conceptual models resulting in the elimination

of the terrestrial exposure pathway. Thus, environmental hazard data sources on terrestrial organisms were
considered out of scope aarcludedrom data quality evaluation.

The literature searclhrgcess for environmental hazard data found 3326 citatio¥3&r At the title and abstract
screening phase, 3088 citations were excluded aspiff using ECOTOXicology knowledgebase craeffhe

remaining 238 citationsnderwent a more thorough fudixt screening using the same criteria to determine which
citations should undergo data evaluation. For data evalu&tith developedata quality evaluation (DQE) criteria

to evaluatethedatander TSCA, based on a combi nladggbase(EQOTOXE P Ad s
criteria and the Criteria for Reporting and Evaluating ecotoxicity Data (CRER)e were 46 citations that went to

data evaluation foPCE EPA analyzed each of these stesliusing the DQE results to determine overall study

quality. Thirty studies were considered acceptable and were rated high, medium, or low quality during this analysis.
The extracted data from these 30 studies were used during data integra@Gifor
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f—[ Data Search Results (n = 3859) J

Keyfsupporting
aae 200 Data Sereening (n = 3759) Excluded References (n = 3719)

n=40

¥

. Excluded: Refthat are
Data Evaluation (n =140) unacceptable based on
evaluation criteria (n = 24)

[ Data Extraction/Data Integration (n=103) ]

Figure 1-11 Literature Flow Diagram for Human Health Hazard Data Sources

Note: The literature search results for human health haz&@Bfielded3859studies. This includeti0Okey and
supporting studieidentified from previous EPassessments. Of the 3ndew studies screened for relevance, 871
were excluded as off topic. The remain#@new studies together with the 40 key and supporting studies entered
data evaluation. Thirteen studies were deeoretceptable based on theleasion criteria for human health hazard
data sourceand the remaining03studies were carried forward to data extraction/data integratauitional

details can be found in tHRECE Bibliography Supplemental File for the T3 Scope Document).S. EPA,

20179.

1.5.2 Data Evaluation
During the data evaluation stage, the EPA sssethe quality adhe methods and reporting of
results of the individual studies identified durifgbblem Formulatiomising the evaluation
strategies described Application of Systematic Review in TSCA Risk Evaluafloris EPA,
2018h. The EPA evaluated the quality of the-topic PCEstudy reports identified in
Perchloroethylend CASRN 12718-4) Bibliography: Supplemental Fifer the TSCA Scope
DocumentjU.S. EPA, 2017)) and gave all studies an overall high, medium, low or
unacceptable confidence rating during data evaluation.

The results of the data qualgyaluations for key studies are summarized in Segtib(Fate
and Transport), Sectich2 (Releases to the Environment), Sec2oB(Environmental
Exposures), Sectiad4 (Human Exposures), Secti@{Environmental Hazards) and Secti®2
(Human Health Hazards). Supplemental fil@gppendix B also providedetails of the data
evaluations including individual metric scores and the overall study Ewosach data source

1.5.3 Data Integration
Data integrabn includes analysis, synthesis and integration of information for the risk
evaluation. During data intedran, the EPA considers quality, consistency, relevancy,
coherence and biological plausibility to make final conclusions regarding the weight of the
scientific evidence. As stated Application of Systematic Review in TSCA Risk Evaluations
(U.S. EPA, 2018)) data integration involves transparently discussing the significant issues,
strengths, and limitations as wal the uncertainties of the reasonably available information and
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the major points of interpretatiqh).S. EPA, 2018t EPA def i navailaber easonabl
i nformationd to mean information that EPA pos
for use in risk evaluations, considering the deadlines for completing the evalliattoricPA,

20179.

EPA used previoussaessments (sdable1-3) to identify key and supporting information and

then analyzed and synthesizeditable evidence regardiCEd shemical properties,

environmental fate and transport properties anditspotea| f or exposur e and F
analysis also considered recent data sources that were not considered in the previous assessments
(1.5.1) as wellas reasonably available information on potentially exposed or susceptible
subpopulations.

The exposures and hazards sections deigcri be E
key and supportindata) that were found acceptable based ondtequality reviewas well as

discussion of other scientific knowledge using the approach descriBedtion1.5.1 The

exposure section alstescribes whetheggregate or sentinel exposures to a chemical substance

were considered under the conditions of use within the scope of the risk evaluation, and the basis

for that consideration.
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2 EXPOSURES

2.1 Fate and Transport

Environmental fate includdsoth transport anttansformation processes. Environmental

transport is the movement of the chemical within and between environmental media.
Transformation occurs through the degradation or reaction of the chemical with other species in
the environment. Bince, knowledge dhe environmental fate of the chemical informs the
determination of the specific exposure pathways and potential human and environmental
receptors EPA has considered during risk evaluation.

2.1.1 Fate and Transport Approach and Methodology
EPA gathered and evahted environmental fate information according to the process described
in the Application of Systematic Review in TSCA Risk Evalualoris EPA, 2018p Table2-1
provides enviramental fate datand physical chemical propertigegat EPA considered while
assessing the fate BCE including biotic and abiotic degradation rates, removal during
wastewater treatment, volatilization from lakes and riverstfadrganic carbon:watgartition
coefficient (log koc). This data was updated afteroblem Formulatiomwith information
idertified through systematic reviewdditional study summaries aavailablein the
supplemental documerRRjsk Evaluation foPerchloroethylene, SystemaReview
Supplemental FileData Extracton Tables folEnvironmental Fate and Transport Stud{ess.
EPA, 2020h, and complete information on data quality evaluations for all identified fate data are
available in the supplemental documdrisk Evaluation foPerchloroethylengSystematic
Review Supplemental Fil®ata Quality Evaluatiorfor Environmental Fate and Transport
StudieqU.S. EPA, 2020} Environmental fate properties not adequately reported in the literature
were estimated using Estimation Programs I nte
Appendix C

Table 2-1. Environmental Fate Characteristicsand Select Physical and Chemical
Properties of PCE

Property or Endpoint Value @ References Data Quality
Rating
Aerobic Biodegradatio| 86-87% in 28 days (Tabak et al., 1981 High
74% in batcked reactor (Long et al., 1998 High
0% in continuoudlow system (Bouwer and McCarty, |High
19829
0% in 175 days (Bouwer et al., 1991 |Low
Loss of PCE in some studie§(Namkung and Medium,
may be due to Jatilization |Rittmann, 1987 Medium
Wakeham et al., 1983
Anaerobic 100% in 37 days (Cabirol et al., 1996  |High
Biodegradation Approx. 38% in 30 days (Wood ¢ al., 198) High
44%68% in 112 days (Bouwer et al., 1981 [High
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Property or Endpoint Value 2 References Data Quality

Rating

Bioconcentration factg 25.877.1 (fish) (Kawasaki, 198p High
(BCF) 49 (fish) (Barrows et al., 1980 |High

39.7 (fish) (Dow Chem, 1978 High

312 and 118 (manme algae) |(Wang et al., 1996 High
Bioaccumulatio factor| 46 (estimated) (ECB, 200%; (U.S. High
(BAF) EPA, 20123
Organic carbon:water | 2.4 (U.S. EPA, 2012f High

partition coefficient 2.95 (estimatedy regression|(U.S. EPA, 2012n High

(log Koc) from log Kow)®

1.98 (estimated by molecula|

connectivity index metho#)
Vapor pressure 18.5 mmHg at 25°C (Riddick et al. (1983) [High
Vapor density 5.83 (relative to air) (Lewis, 1992 High
Water solubility 206 mg/L at 20°C (Horvath (1982) High

Octanol:water partitiorn

coefficient (Kow) 3.40 (Hansch et al. (135))  |High

Henr yo6s L a|0.0177 atrm3/mole at 25°C|(Gossett (1987) High
(equivalent to 0.724
dimensionless)

aMeasured unless otherwise noted. A
I nf or mati on was estlUSnBRA26122usi ng EPI SuitekE

2.1.2 Summary of Fate and Transport
The EPI mdletitaetE esti mates chemical removal i n
module) was run using default settings to evaluate the potentRCligto be removed from
wastewater. The STiRodule estimates that a total of 88%P@Ein wastewater will be
removed, 8% by volatilization and 6% bsorption to sludge organic matter. Based on the
mixed aerobicbhiodegradation data reported CE(ranging from rapid to negligible
biodegradationn aerobic environmentsgeTable2-1) the overall removal dPCEin
wastewater treatment plants is expected to range from 88% to corm@l&dnas moderate
potential to sorb to sludge organic matter and thus isat&d to bg@resent irbiosolids
(processedsludyeDue t o its Henryo6s -nmole)andvapsripmssire ( 0. 01
(18.5 mmHg at 25°CpCEin land-appliedbiosolidswill volatilize from solid and liquid phases
duringand afterspraying althoughsome PCE mapartition from biosolids into soil and
groundwater

In soil and aquifers CEhas moderate potential to sorbstl or sediment organic matter and

may be transported to ground watBecause it has moderate mobility through soil and sedjment
PCE may beransported between groundwater and surface water where local hydrologic
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conditions permitAnaerobic biodegradatigmvhich is reported tberapid tovery slow
depending on local conditions and microbial populati@islO, 2006aECB, 2009, may be a
significant degradation mechanism inlsmd groundwateln anaerobic environments, PCE
biodegradation products include potentially hazardous substances includiluyagttylene,
cis-1,2 dichloroethene and vinyl chlorigge Bruin et al., 1992

Based on its ahe(Mol37 atsmrhaepancvaporpressure (18.5 mmHg at

25°C), PCEcan be expected to volatilize from surface water tarmar from soil to air. The EPI
SuiteE model that predicts volatilization for
the PCE volatilization haltlife from a model river to be 1.4 hours, and the volatilization-lialf

from a model lake to be 12®urs (5.1 days)n the vapor phas®CEcan be slowly

transformed by reaction with hydroxyl and other radicals withlna of months or greater,

and longrange transport may occuin. the atmospher&®CEis expected to slowly degrade via

indirect photolysis (half i f e O 80 days). Gi vRQEiseéxpesteddol ow pho:
undergo longrange atmospheric transport.

With measured bioconcentration factors of 312 or lower and estimated bioaccaomisator of
46, PCE has limitedioaccumulation potential

Overall,PCEmay be persistent or very persistent in the environmemasliinoderate potential
to accumulater wastewater biosolids, sodndsedimentand has low potential to
bioaccumulateln the environment, PCIEs expected to largely volatilize to the atmosphere
where it may undergo loagange transport and slowly degrade via indirect photolysis fate
of PCEin the environment is summarizedfrigure2-1.

Land-applied biosolids g Air === Photolysis

ti/, £ 6 months

v-constant = 0.0177 atm-m3/mo

Soil 277 Aerobic Biodegradation «=2??== Surface Water
Rate = slow to rapid

e Bioconcentration
y log Kgc = 2.95 BCF <312

log K¢ = 2.95 Hydrolysis

t;/, 2 8.8 months

Groundwater =222+)» Anaerobic Biodegradation 2?7 Sediment
Rate = slow to rapid

Figure 2-1. Diagram demonstrating the transport, partitioning , and degradation ofPCE in
the environment

In Figure2-1, transport and partitioningreindicated bygreen arrows and degradatien

indicated byorange arrows. The width of the arrow is a qualiatndication of the likelihood

that the indicated partitioning will occur or the rate at which the indicated degradation will occur
(i.e.,widerarrows indicate more likely partitioning or more rapid degradat®egause

transport and partitioning processes (green arroars)occuin both directionsacross an

interface thetransport and partitioning pathways are illustrated with arrows poimtibgth
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directions. er interfaces where one direction of transport andtjmaning is expected to prevail
based on release rates and partition coefficimsprimary direction of transpagindicated by
a wider arrowHowever, the direction of traport in a given locality depends on the-sipecific
properties of environental media, weather conditions, PCE release rates, degradation and
transformation rates, and PCE concentrations within environmental compart@uesgson
marks ovemrrows indcate uncertainty regarding how quickly PCE will transport or degrade
becausehey rely on processes which vary greatly based on local condiignse2-1
considers only transport, partitioning, and degradatighimvand amongnvironmental media;
sourcego the environmerguch as dischargend disposadre not illustrated.

2.1.3 Key Sources of Uncertainty in Fate and Transport Assessment
The experimentallgletermined PCE biodegradation rates in aerobic and anaeratiionments
ranged from slow to rapid (sd@@able2-1) . For comparison, the EPI Su
bi odegradation rates (ABI OWI NO modul e) was ru
biodegradation rates 6fCE. The BIOWIN models for aerigbenvironments (BIOWIN 5)
estimate that PCE will not rapidly biodegrade in aerobic environments. The BIOWIN model of
anaerobic biodegradation (BIOWIN 7) predicts that PCE will biodegrade under anaerobic
conditions. Overal PCE biodegradation rates imetenvironment may vary based on factors
including | evel of oxygenation, microorganism
and adaptation to PCEhis uncertainty in biodegradation rateasconsideredn theasgssment
of persistence in aeraband anaerobic environments and estimates of removal from wastewater.
Thefull range of reported biodegradation rates was used in qualitative assessngents (
sediment assessment, Sectdoh.3. The mostonservative ends of tlatadistributions (.e.,
longer halflives) were used iquantitative assessments, including estimated removal in
wastewater treatment (Sectiar8.1.1.3.

Although PCE has limited potential to bioconcentrate, some bioconcentration has been observed
in algae (measured BCF values < 320). This implies the potenttabfinic transfer and, if the
predator species does not efficiently metabolize PCE, trophgaifreation. However,

systematic review of fate information on PCE did not yield measured data on PCE trophic
transfer or trophic magnification.

2.2 Releases tahe Environment

2.2.1 Environmental Discharges of Wastewater
EPA categorized the conditions of use (COlisded inTable1-4 into 22 Occupational Exposure
Scenarios (OES)For each OES, a daily wastewater discharge was estimated based on annual
releases, release days, and the number of facilRigarg2-2). In this section, EPA describes its
approach and methodology for estimating daily wastewater discharges, and for each OES,
provides a summary of release days, number of facilities, and daily wastewater discharges. For
detaled facility level results, sseh e fiWwWat er Rel ease Assessmento s
supplemental information filEnvironmentaReleases an@ccupational ExposurAssessment
(U.S. EPA, 20200
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OES
Daily Release
Estimate

Annual Release Number of

Releases Days Facilities
TRI. DMR, EG, ESD/GS, NEI, TRI, CDR, DMR,
Models. ESD/GS SpERC, NEI, ESD, Census,

' r Assumptions Market Reports

Figure2-22.An overview of EPAG6s Approach to®Estimat

2.2.1.1 Results for Daily Wastewater Discharge Estimates
EPA combined itestimates for annuatleases, release days, and number of facilities to estimate
a range for daily wastewater discharges for each OES. A summary of these ranges across
facilities is presented imable2-2 Results m the table are for total annual releases from a facility
and may include discharges from multiple outfalls at the same fagitigbasis for theverall
confidence levelseferenced in the tables are describe@idahle2-7 in Section2.2.1.3 Surface
water discharges reported in DMR are based on requiredimbor i ng as part of a
National Pollutant Discharge Elimination System (NPDES) pefoit.some OES, EPAag not
able to estimate or did not expect water reledsmsexample:

1 OES Aerosol Degreasing and Aerosol LubricantsWastewater dischargeontaining
PCEwere not expected due to its volatility; releases from this OES are expected to be to
air.

1 OES WipeCleaning and Metal/Stone PolishesWastewater discharges containing
PCEwere not expected due to its volatility and the nature of the elgagming and
polishing process; releases from this OES are expected to be to air (volatilization) or with
shop raggo landfill/incineration.

1 OES Other Spot Cleaning/Spot Removers (Including Carpet CleaningEPA did not
identify data to estimate wastewatlischarges for this OES.

1 OES Laboratory Chemicals: EPA did not identify data to estimate wastewater
discharges fothis OES.

TRI = Toxics Release Inventory; DMR = Discharge Monitoring Report; NEI = NdtiEméssions Inventory;
CDR = Chemical Data Reporting; EGEffluent Guidelines; ESD = Emission Scenario Docum@i = Generic
Scenarios; SpERC = Specific EnvironmemRalease Category
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Table2-2Summary of EPAG6s Daily Wastewater Discharge Esti
, Release Estimated Daily Release Range Corresponding
Occupational : Number of : T
Media/ : : Across Sites Section in the
Exposure Sites with : . Overall
. Treatment (kg/site-day) ) Supplemental
Scenario Facility Wastewater Confidence Engineering Report
. - p .
(OES) Type? Discharge$ Minimum Maximum (U.S. EPA 20193
Surface Water 1 1.7E-03 M
Non-POTW
Manufacturing WWT ! 41802 M Section 2.1.4
Surface Water
or POTW 4 8.9E-05 02 M
Surface Water 9.1E05 4.8E-03 M
Repackaging Non-POTW 1 11 M Section 2.2.4
WWT '
Processing as a | Surface Water 18 1.2E-05 | 1.3 M Section 2.3.4
Reactant POTW 1 0.1 M o
Incorporation Surface Water 1 1.7E-03 M
into Formulation, .
Mixture, or POTW 1 1.5E03 M Section 2.4.4
Reaction Productf Non-POTW
WWT 1 5.3 M
Surface Water 16 9.0E07 | 7.1E02 M .
Batch OperTlop POTW 1 35504 M Section 2.5.4
vapor . POTW or non .
Degreasing POTW WWT 2754,819 1.6E3 1.6E2 M Section 2.5.4
Batch Closed
POTW or non .
Loop Vapor POTW WWT 13,78925,423 1.6E3 1.6E2 M Section 2.6.4
Degreasing
Conveyorized
POTW or non .
Vapor _ POTW WWT 272-445 1.6E3 1.6E2 M Section 2.7.4
Degreasing
Web Vapor POTW or non .
Degreasing POTW WWT 272-445 1.6E3 1.6E2 M Section 2.8.4
Cold Cleaning Included with release estimates for Batch Open Top VBpareasing Section 2.9.4
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. Release Estimated Daily Release Range Corresponding
Occupational . Number of . Sl
Media/ . : Across Sites Section in the
Exposure Sites with . Overall
. Treatment (kg/site-day)° ) Supplemental
Scenario Facility Wastewater — ) _ Confidence Engineering Report
(OES) T Discharge$ Minimum Maximum (U.S. EPA 20192
Aerosol
Degreasing and EPA does not expect wastewatgr discharges contaf@ftfrom these H Sectbn 2.10.4
Aerosol sites.
Lubricants
Dry Cleaning and
Spot Cleaning POTW 12,822 5.6E04 1.7£03 M Section2.11.4
(commercial)
Dry Cleaning and
Spot Cleaning Surface Water 2 4.5E05 2.1E04 M Section 2.11.4
(industrial)
Adhesives,
Sealants, Paints, POTW Unknown 0.4 18 L Section 2.12.4
and Coatings
Maskant For Surface Water 3 5.9E06 8.6E04 M Section 2.13.4
Chemical Milling POTW 2 2.6E03 1.1E02 M T
Industrial Surface Water 12 3.0E04 8.6E02 M Section 2.14.4
Processing Aid POTW 29 8.8E02 0.4 M T
II\:/:E;[g\ISworklng Included with release estimates for Batch Open Top Vapor Degréasing Section 2.15.4
XY]ISGM%I'[Z%QE) gne EPA does not expect wastewatgr discharges contdi@igfrom these H Section 2.16.4
: sites.
Polishes
Other Spot
Cleaning/Spot
Removers EPA did not identify data to estimate wastewalischarges for this OES. Section 2.17.4
(Including Carpet
Cleaning)
8;2‘2 Industrial | g, face water 7 1.1E06 0.3 M Section 2.18.4
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. Release Estimated Daily Release Range Corresponding
Occupational . Number of . Sl
Media/ : : Across Sites Section in the
Exposure Sites with : . Overall
. Treatment (kg/site-day) ) Supplemental
Scenario Facility Wastewater Confidence Engineering Report
: i d .
(OES) T Discharge$ Minimum Maximum (U.S. EPA 20192
Other Surface Water 7 1.3E05 2.9E03 M Section 2.19.4
Commercial Uses
Laboratoy . . . . isch for thi .
Chemicals EPA did not identify data to estimateastewater discharges for this OES. Section 2.20.4
Waste Handling, | Surface Water 5 5.9E05 3.8E03 M
Disposal, POTW 4 3.6E07 0.3 M .
Treatment, and Non-POTW 4 5 4E03 14 M Section 2.21.4
Recycling WWT ' '

aThe daily discharge estimates presented in this table represent both direct discharges to surface water and indiesctalREfTaMgand neROTW WWT.
Removal efficiencies at POTWs and ABOTW WWT are taking into account in the environmental exfgsssessment.

b For most conditions of use, only a subset offsudities are expected to discharge wastewater containing PCE. Other sites may disposeohR@ig
wastes through other means such as via landfill or incineration.

¢ Except for commeeial dry cleaning estimates; the minimum and maximum daily discharge estimates are basespetifitelischarges.¢.,the minimum
corresponds to the site with the lowest discharge and the maximum corresponds to the site with the highest Madinaugeaily discharge at any given site
may be higher than the minimum presented, and the maximum daily discharge may be lower than the value presented.

4 The minimum presented represents the minimum of the sites that have wastewater dischargestindogie sites that dispose of PCE through other media
which would result in a minimum of zero for most OES.

€ Discharges from these sites may be to either surface water or POTW but not both for a given site.

T EPA does not have enough information tstidguish whether sitesom TRI and DMRuse PCE in OTVDs, closddop degreasers, conveyorized degreasers,
web degreasers, cold cleaners, or metalworking fluids. Therefore, the daily release estimates may include sites thaypdrfoese activities

9 These two sites reported both direct and indirect discharges.
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2.2.1.2 Approach and Methodology

2.2.1.2.1 Wastewater Discharge Estimates

EPA performed a literature search to identify process operations that could potentially result in
direct or indirect discharges to watfor each condition of use. Where available, EPA used 2016
Toxics Release Inventory (TRIV.S. EPA, 2017jjand 2016 Discharge Monitoring Report

(DMR) (U.S. EPA, 2016kdata to provide a basis for estimating releases. Facilities are only
required to report to TRI if the facility has 10 or more ftilhe employees, is included in an
applicable NAICS code, and manufactures, psses, or uses the chemical in quantities greater
than a certain thresholdithin a calendar yegP5,000 poundper yearfor manufacturers and
processors of PCE and 10,000 poupesyearfor users of PCE). Due to these limitations, some
sites that manutdure, process, or use PCE may not report to TRI and are therefore not included
in these datasets.

For the 2006 DMR,EPA s ed t he Water Pollutant Loading To
Compliance History Online (ECHO) to query all PCE point sourcemgischarges in 2016.

DMR data are submitted by National Pollutant Discharge Elimination System (NPDES) permit
holderstst at es or directly to the EPA according t
permit. States are only required to load enajischarger data into DMR and may or may not

load minor discharger data. The definition of major vs. minor discharget s/ each state and

could be based on discharge volume or facility size. Due to these limitations, some sites that
discharge PCE nyanot be included in the DMR dataset.

Facilities reporting discharges in TRl and DMR also report associated NAICS auidu$ta
Industrial Classification (SIC) industry codes, respectively. Where possible, EPA reviewed the
NAICS and SIC descriptions for @areported discharge and mapped each facility to a potential
condition of use associated with occupational exposure S08@ES, sedable2-14). For

facilities that did not report a NAICS or SIC code, EPA penfed a supplemental internet

search of the specific faciito determine the mapping. Facilities that could not be mapped were
grouped together into an fAOthero category.

EPAGOs preference was to use TRI or DM&®todat a t
the reporting requirements for each datédescribed above in this section), these data may not

be available for all conditions of use or for all sites within a condition of use. In such cases, EPA
estimated wastewater discharges using releaiseftbm literature, relevant emission scenario
docunents (ESD) or generic scenarios (GS), existing EPA/OPPT models, and/or relevant

Effluent Guidelines (EG). EG are national regulatory standards set forth by EPA for wastewater
discharges to surface watard municipal sewage treatment plants.

When possibléor each OES covering conditions of use, EPA estimated annual releases, average
daily releases, and number of release days/yr. Where TRI and/or DMR were available, EPA used
the reported annual releages each site and estimated the daily release byagueg the annual

release over the estimated release days/yr. Where ESDs, GSs, existing models, or EGs were used
EPA estimated a daily release and calculated the annual release by multiplying thdedeséy re

by the number of release days per year.
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2.2.1.2.2 Estimates of Number of Facilities

Where available, EPA used 2016 CRRS. EPA, 2016)) 2016 TRI(U.S. EPA, 2017} 2016
Discharge Monitoring Report (DMRVU.S. EPA, 2016pand 2014 National Emissions Inventory
(NEI) (U.S. EPA, 2018gdata to proide a basis to estimate the number of sites using PCE

within a condition of use. Geraly, information for reporting sites in CDR and NEI was

sufficient to accurately characterize each reporting sites condition of use. However, information
for determininghe condition of use for reporting sites in TRl and DMR is typically more

limited.

In TRI, sites submitting a Form R indicate whether they perform a variety of activities related to
the chemical including, but not limited to: produce the chemical; intperchemical; use the
chemical as a reactant; use the chemical as a chemical pmgcasls and ancillary or other use.

In TRI, sites submitting Form A are not required to designate an activity. For both Form R and
Form A, TRI sites are also requiredreport the primary North American Industry Classification
System (NAICS) code for tivesite. For each TRI site, EPA used the reported primary NAICS
code and activity indicators to determine the condition of use at the site. For instances where
EPA couldnot definitively determine the condition of use because: 1) the egff¢#ICS codes
could include multiple conditions of use; 2) the site regmbmultiple activities; and/or 3) the site
did not report activities due to submitting a Form A, EPA had tcenaakassumption on the
condition of use to avoid double counting the site. For thesg £PA supplemented the NAICS

code and activity information with the foll ow
Aprimaryo condition of wuse:
1 Information onknown uses of the chemical and market data identifying the most
prevalent conditionsfaise of the chemical.
1 Information obtained from public comments and/or industry meetings with EPA that

provided specific information on the site.

In DMR, the only infomat i on reported on condition of wuse
Classification( S1 C) code. EPA could not determine eacl
on SIC code alone; therefore, EPA supplemented the SIC code information with the same
suplementary information used for the TRI sites (market data, public comments, artdyindus
meetings).

Where the number of sites could not be determined using CDR/TRI/DMR/NEI or where
CDR/TRI/DMR/NEI data were determined to not capture the entirety ofvgitie a condition
of use, EPA supplemented the available data with U.S. economaicaslag the following
method:

1. Identify the NAICS codes for the industry sectors associated with these uses.

2. Estimate total number of csafWSBssinesses (5dSBY he U
(SUSB Data) data on total establishments {gygit NAICS.

3. Use market penetration data to estimate the percentage of establishments likely to be
using PCE instead of other chemicals.

4. Combine the data generated in Steps 1 thr@ughproduce an estimate of the number of
sites using PCE in eachdigit NAICS codeand sum across all applicable NAICS codes
for the condition of use to arrive at a total estimate of the number of sites within the
condition of use.

Page87of 714


https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827204
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5041148
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5176443
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4440637

Tabe 2-3 summarizes the number of facilities estimates for each OES. Basedsamably

available data, EPA does not expect all sites within a condition of use will have wastewater

discharges containing PCE; therefore, the numbé&aiities estimates imable 2-3 may be
greater than the number of sites presented in release summaityl@2-2.

Table2-3.Summary of EPAG6s Estimates for the
Occupational Exposure | Number of Notes
Scenario (OES) Facilities
Manufacturing 8 Based on CDR reporting
Repackaging 51 Based orTRI and DMR reporting
Processing as a Reactant 117 Basd on TRI and DMR reporting
Incorporation into
Formulation, Mixture, or 39 Based on TRI and DMR reporting
Reaction Product
Batch Operlop Vapor 398 10 4.942 2017 Draft ESD on the Use of Vapor Degreasers
Degreasing ' (OECD, 20173
Batch Closed.oop Vapor 13,912 to | 2017 Draft ESD on the Use of Vapor Degreasers
Degreasing 25,546 (OECD, 2017a
Conveyorized Vapor 395 1o 568 2017 Draft ESD on the Use of Vapor Degreasers
Degreasing (OECD, 20173
Web Degreasing 395 to 568 (ZgéégrazfglE%D on the Use of Vapor Degreasers
Cold Cleaning 17 Based on NEI reporting
Based on Census data and a mapketetration of
Aerosol Degreasing and 75 938 29.6% based o@alifornia Air Resources Board
Aerosol Lubricants ’ (CARB) survey of automotive maintenance and
repair facilities
Commercial estimate based on Census data and
12,822 market penetratio of 60% based on information

Dry Cleaning and Spot
Cleaning

(commercial)
12 (industrial)

from the Dry Cleaning and Laundry Institute and t
National Cleaners Association

Industrial estimate based on U.S. ERR069
economics report

AdhesivesSealants, Paints,

. 60 Based on NEI reporting
and Coatings
Maskant for Chemical Milling 71 (826(133167()1 on stakeholder information from AC Produ
Industrial Processing Aid 98 Based on TRI and DMR reporting
. . No information identified to estiate number of
Metalworking Fluids - e
facilities

Wipe Cleaning and i No information identified to estimate number of
Metal/Stone Polishes facilities
Other Spot Cleanl_ng/Spot No information identified to estimate number of
Removers (Including Carpet - o

. facilities
Cleaning)
Othe Industrial Ugs 130 Based on TRI and DMR reporting

Other Commercial Uses

No information identified to estimate number of
facilities
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Occupational Exposure | Number of

Scenario (OES) Facilities Notes

No information identified to estimate number of
facilities

94 Based on TRI and DMR reporting

Laboratory Chemicals -

Waste Handling, Disposal,
TreatmentandRecycling

2.2.1.2.3 Estimates of Release Days

EPA referenced ESDs, NEI data, SpERCs, or needed to make assumptions when estimating
release days for each OESsummary along with a brief explanation is presentethinie2-4
below.

Table2-4.Summary of EPAG6s Estimates for Rel ease Das
Occupational

Exposure Scenario Rgfa;se Notes
(OES) y

Manufacturing 350 Assumes operatioseven days/wee_k _gnd 50 weeks/yr witl
two weeks down for shutdown activities

Repackaging 250 Assumed 5 days per week and 50 weeks per year

Processing as a 350 Assumes operation seven days/week and 50 weeks/yr W

Reactant two weeks down for shutdown agties

Incorporation into : .

Formulation, Mixture, 300 SpERC for the formulation and (re)packing of substance

or Reaction Product and mixtureg§European Solvents Industry, 2019

Batch Operlop Vapor 260 2017 Draft ESD on the Use of Vapor Degreag¢exisCD,
Degreasing 20173
Batch Closee.oop 2017 Draft ESD on the Use of Vapor Degrea$&sCD,

Vapa Degreasing 260 20173

Conveyorized Vapor 2017 Draft ESD on the Use of Vapor Degreag¢exisCD,
: 260

Degreasing 20173

Web Degreasing 260 gggaDrét ESD on the Use of Vapor Degreas@pECD,

Cold Cleaning 260 gggaDraft ESD on the Use of Vapor Degrea¢&isCD,

Aerosol Degreasing an - Wastewater dischargestrexpected from this OES

Aerosol Lubricants

Dry Cleaning and Spot| 250 to 312
Cleaning

Assumes facilities may operate five days/week and 50
weeks/yr at the lovend up to six days/week and 52
weeks/yr at the higlend

Adhesives, Sealants,
Paints, and Coatings
Maskant for Chemical
Milling

250 Assumed 5 dys per week and 50 weeks gear

172 to 208 | Based on NEI reporting

SpERC for the manufacture of a substance (which inclug
300 use as a process chemical or extraction agentppean
Solvents Industry, 2032

2017 Draft ESD on the Use of Vapor Degrea$edsCD,
20173

Industrial Processing
Aid

Metalworking Fluds 260
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Occupational

and Recycling

Exposure Scenario Rglaeasse Notes
(OES) y

Wipe Cleaning and i Wastewater discharges not expected from this OES
Metal/Stone Polishes
Other Spot
Cleaning/Spot No information identified to estimate wastewadiischarges
Removers (Including i from this OES
Carpet Cleaning)
Other Industrial Uses 250 Assumed 5 days per week and 50 weeks per year
Other Commercial Use 250 Assumed 5 days per week and 50 weeks per year

. No information iegntified to estimate wastewatdischarges
Laboratory Chemicals - ; )

rom this OES

Waste Handling,
Disposal, Treatment, 250 Assumed 5 days per week and 50 weeks per year

2.2.1.3

Assumptions, Key Sources of Uncertainty, and Overall
Confidence for Environmental Releases

2.2.1.3.1 Release Trends
A key source of unceainty in the assessment of environmental releases is the tegmding

year 2016

dat a

from TRI and DMR

and

whet her

releases from other yeai® determine if 2016 data was repeatative of a typical reporting

year, specifically with respect to reports of indirect and direct wastewater discharges, EPA used
linear regression analyses and the interquartile rule for outliers on data from both reporting
programs for reporting year22 to 2018. 2012 was chosertlas first year in the analysis as it

corresponds to the earliest year production volume data was available in the 2016 Chemical Data

Reporting (CDR) (the latest CDR reporting cycle). 2018 was selected as the final year in th
analysis as it was the lateeporting year available for TRI at the time the analysis was initiated
(DMR data was available through 2019).

Linear Regression Analysis
The linear regression analysis determines if there is significant evidence thachmatige data

are increasing atecreasing from yedo-year. To perform this analysis, EPA used the Microsoft
Excel Analysis Toolpak. This tool calculated botligdues and coefficients of determination

(R?) to help evaluate the presence of any lineards in the data from year toayeln linear
regression analyses, thevalue is the probability of finding an observed value of a particular
statistic when the null hypothesise(, there is no trend between releases in year 1, year 2, etc.) is
true. Smply, p-values range from zero to one with lowevadues indicating the null hypothesis

is false {.e.,there is a linear trend between years) and highedyes indicating the null

hypothesis is true. EPA used the standavdlpe of 0.05 as the cutdfir determining statistical
significance i(e., p-values<0.05 indicate a statistical trend, andifues(0.05 indicate no

statistical trend).

R2 measures how well the independentiatale (the year in this analysis) explains the change in
the dependentariable (the release in this analysisjvRlues range from zero to one with values
closer to zero meaning the independent variable poorly predicts the dependent variable and
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values toser to one meaning the independent variable does predict the depemddaie well.
Unlike the pvalue, there is no standard cutoff value féiuRed in statistics to determine if the
trend i s.0 aR dtgedies,aré Bstussed qualitativedyprovide context to the
trends.

Interquartile Rule for Outliers

Theinterquartile range (IQR) is the difference between the third quaréle7c" percentile)

and first quartilei(e., 25" percentile) of a dataset. The interquartile rule for outliers states that if
the distance between a data point and the firsti juartile is greater than 1.5 times the IQR,
the data point is an outlie ., values <28 percentile-1.51QR or values 75" percentile +

1.51QR). EPA used this logic to determine if any year in the TRI or DMR data were outliers.

Trends in TRI

Figure2-3 shows the PCE TRI data for total production related wastes reported in TRI from
2012 to 2018 divided into the following categories: recycling (includes betarmhoffsite
recycling), energyecovery, treahent, and releaselBigure2-4 shows PCE releases reported in
TRI divided into air emissions, surface water discharges, land dispodal, acnot her 06 ( not e:
values include oréme nonproduction related releagefigure2-5 shows the PCE TRI data for
direct discharges to surface wasmd indirect discharges to POTW and #R@OTW wastewater
treatment (WWT).

Linear regression analyses did not find any statistically saamfitrends in total reported
releases, indirect discharges to POTW, indirect discharges tB@dkV WWT, or direct
discharges to surface water in TRI. Thegtue and Rvalues from each regression analysis are
provided inTable2-5.

EPA did not identify any outlieyears for total releases or indirect discharges teRORW

WWT; however, 2014 was an outlier for both surface water discharges and indirect discharges to
POTW. The surface water outlier can be attelub a single site that reported 17,640 lbs of

PCE dscharged to surface water, which was the onbgitensurface water discharge of PCE

reported by the site for any year since 2012 with most or all of the release being attributed to a
onetime nonprodiction related release. Similarly, the POTW outlien ba attributed to a

single site that reported 2,632 |b discharged to POTWSs in 2014 which was the only transfer to
POTW reported by the site since 2012 except 5 Ibs reported in 2013.

Due to the lack o trend from yeato-year, it is difficult to say whter 2016 isatypical year

since a Atypical 6 year cannot be statistical/l
did not provide any rationale to indicate that data from 2016 were not a reptegesnapshot

of PCE wastewater discharges in TRhe total releases for 2016 were the lowest of the years
analyzed but the wastewater discharges were within the range of expected values for the years
analyzed.
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Total Production Related Waste Reported in TRI
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Figure 2-3. Total Production RelatedWaste Reported in TRI

Total Releases Reported in TRI
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Figure 2-4. Total Releases Reported in TRt

I These release quantities include releases due ttimaevents noassociated with production such as remedial
actions orearthquakes
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Total Wastewater Discharges Reported in TRI
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Figure 2-5. Total Wastewater Discharges Rported in TRI

Table 2-5. Results from Linear Regression Analysis of TRI Data

Data p-Value R?
Total Releases 0.513 0.090
Indirect Discharges to POTW 0.715 0.029
Indirect Discharges to neROTW WWT 0.554 0.074
Direct Discharges to Surface Water 0.663 0.041

Trends in DMR

Figure2-6 shows the PCE DMR data for surface water discharges. Discharges were divided

among disharges from POTW (including federal facilities)dustrial and commercial sites, and
remediation sites. DMR includes specific designations for POTWs and federal facilities;

therefore, discharges from these sites were readily obtainable from the datmveseer, all

other discharges are categorized m ##rOofWWo, whi ch may include di s
industrial and commercial sites as well as sites performing remediation activities. Since

remediation activities are not in scapfethe risk evaluation, EPAttempted to separate out these

sites using thedllowing logic:

1 Any site determined to be a remediation site in the 2016 DMR was assumed to be a
remediation site any year it reported to DMR. These sites were identified during a
detailed analysis to detemme the condition of use for each site in theOMR for use
in the risk evaluation and included reviewing reported SIC codes and facility names and
websites. EPA leveraged this information to determine remediation sites in other
reporting years.
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1 Any fadlity name that contained the following terms waarked as a remediation site:
Agroundwater o, AGW treatmento, Aremediati o
Awel | 60, AGWCUO, dAreclamati on

1 Any site that reported the following SIC codes waiaked as remediation: 1794
Excavation Work and 49%5%anitary Services, Not Elsewhere Classified.

Figure2-7 shows the same data; however, on a diffeseale Figure2-7i s a -ifireco oonf
Figure2-6 cut-off at 10,000 Ibs for discharges). Due to the large difference between 2014 and
other reporting years, it is difficult to compare reporting years usingroglye2-6. Therefore,
EPA presented bothgures to better illustrate the data.

Similar to the TRI analysis, the linear regression analyses did not find any statistically significant
trends in total reported discharges, or discharges ifnduostrial and commercial sites in DMR.
The pvalue and Rvalues from each regression analysis are provid@alie 2-6.

EPA did not identify anyutlier years for discharges from industrial and commercial sites;
however, similar to TRI, 2014 was an outlier for toegdarted discharges in DMR. This outlier
year can be attributed to a single remediation site that reported 608,310 Ibs of PCEetisicharg
surface water in 2014 but did not report more than 3,005 Ibs for any other year since 2012.

Due to the lack of a trel from yeadto-year it is difficult to say whether 2016 is typical year

since a Atypical 06 year cvarmntheanalysesperormedtby EPAiT c al |
did not provide any rationale to indicate that data from 2016 were not a represemapsibot

of PCE surface water discharges in DMR. The total discharges for 2016 were within the range of
expected values for the yeansalyzed.
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Total Annual Direct Discharges Reported in DMR
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Figure 2-7. Zoom+in of Total Annual Direct Discharges Reported in DMR
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Table 2-6. Results from Linear Regression Analysis of DMR Data

Data p-Value R?
DirectDischarges from All Sites 0.662 0.041
Direct Dlspharges from Industrial an 0.764 0.020
Commercial Sites

Effect on Overall Confidence in the Environmental Release Assessment

Although no statistical trends were identified in the release data, theatralydis also did not
provide any information to indicate that 2016 data were not a reasonable representation of
wastewater discharges from 202@18. Thereforet, hi s anal ysi s i mproves EI
confidence in the wastewater discharge assessment amsketloé 2016 data for evaluating risks

from wastewater discharges.

2.2.1.3.2 OES-SpecificAssumptions, Uncertainties, and Overall Confidence fothe
Environmental Release Assessment

Table2-7 provides a summary oftheassummns, key sources of

confidence in its release estimates for each of the OES assessed.

Table 2-7. Summary of Assumptions, Uncertainty, and Overall Confidence in Release

Estimates by OES

Occupational Assumptions, Uncertainty, and Overall Confidence in Release
Exposure Scenario Estimates
(OES)

Manufacturing

Data Quality Ratings\Wastewater discharges are assessed using repor
discharges from the 2016 TRI for four sites. TRI de¢ae determined to
have a fimedi umd data quality rat
process. Specifically, the data were scdrighh for representativeness of
geographic scope, applicability, and temporal representativeness but s
low for methodolgy, accessibility/clarity, and variability/uncertainty
resulting in an ovwelTak!|l Aqgoabi s8¢
the information available in each data source. For example, neither TR
DMR include: data on how each reporter estiateir releases
(methodology); metadata.g.,release frequency, process/unit operation
is the source of the release) otttean the media of release
(accessibility/clarity); or address variability/uncertainty in the reported
estimates.

Uncertainties in the Daily Discharge Estimate€PA assumed 350 days/y
of operation (7 days/week, 50 weeks/yr with two weeks for turnaroumd)
averaged the annual discharges over the operating days. There is som
uncertainty that all sites manufacturing PCE wilerde for this duration as
some sites may operate less than 7 days/wk or may have turnarounds
than or less than the assun#deeks/yr. Therefore, the average daily
discharges may be higher if sites operate for fewer than 350 days/yr or
if they operate for greater than 350 days/yr. Furthermore, PCE
concentrations in wastewater discharges at each site may vary freim dg

day due to changes in process conditi@ng.(total wastewater flow) such
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Occupational
Exposure Scenario
(OES)

Assumptions, Uncertainty, and Overall Confidence in Release
Estimates

that on any given day the actual daily dischangay be higher or lower
than the estimated average daily discharge.

Strengths in Discharges Assessed Using Effluent Guidelirigse
discharges estimated using the EG are within an order of magnitude of
discharges reported by sites in TRI. The exceptiothis is the Solvents &
Chemicals site which had a much lower production volume than the
averaged assessed at all other sites.

Uncertainties in Discharges Assessed Using Effluent Guidelines:
Water discharges from the remaining four sites were estirnatag the
maximum daily and monthly discharge limits in the OCRSFganic
Chemicals, Plastics and Synthetic Fibé&§) and the dbnated volume of
wastewater produced per pound of PCE production from the SpERC
developed by the European Solvent Industrgup for the manufacture of
substance. The estimates assume the sites operate at the limits set by
actual releases may hmver for sites operating below the limits or higher
for sites not in compliance with the OCPSF EG. Furthermore, the
producton volumes used to estimate dischargesviorof the four sites are
based on the average production volume. Each site may mamafac
volumes greater than or less than the average resulting in higher or lov
discharge volumes, respectively.

Uncertainties in the Number of Sites Estimaténformation to determine
the activity at two of the assessed sites as manufacture or imparbtvas
publicly available. It is possible these two sites are importers and not
manufacturers; thus, eliminating the wastewditscharges from
manufacturing at these sites (note: the sites may have other wastewate
discharges of PCE depending on the condtiof use at the site).
Overall Confidence RatingBased on the data quality score and the
uncertainties in the daily disclyg estimates, EPA has a medium confide
in the wastewater discharge estimates for the four sites in the 2016 TR
Based on the wertainties in using effluent guidelines and the number o
sites, EPA has a medium confidence in the wastewater dischargatest
for the four sites assessed using the OCPSF EG.

Repackaging

Data Quality RatingsWastewater discharges agsessed using reported
discharges from the 2016 TRI and the 2016 DMR. TRI and DMR data
determined to have aghimerdiowmngd &g
systematic review process. Specifically, the TRl and DMR data were s¢
high for representativess of geographic scope, applicability, and tempo
representativeness but scored low for methodology, accessibility/clarity
variability / uncertainty resulting in a
scores are a result of the information availableach data source. For
example, neither TRI nor DMR include: data on how each reporter
estimated their releases (methodology); metadada elease frequency,
process/unit operation that is the source of the release) other than the
of release (ecessibility/clarity); or address variability/uncertainty in the
reported estimates.

Uncertainties in Number of Sites Estimat®ue to repding requirements
for TRI and DMR, the number of sites in this OES may be underestima
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Occupational
Exposure Scenario
(OES)

Assumptions, Uncertainty, and Overall Confidence in Release
Estimates

It is uncertain the extetihat sites not captured in these databases dischi
wastewater containing PCE and whether any such discharges would b
surface water, BTW, or nonAPOTW WWT. Additionally, information on
the conditions of use of PCE at facilities in TRl and DMR istkahj
therefore, there is some uncertainty as to whether all of the sites asseg
this section are performing repackaging activitieseiathan a different
condition of use. If the sites were categorized under a different OES, th
annual wastewater disarges for each site would remain unchanged;
however, average daily discharges may change depending on the num
operating days expedtdor the OES.

Uncertainties in the Daily Discharge EstimateBacilities reporting to TRI
and DMR only report annlidischarges; to assess daily discharges, EPA
assumed 250 days/yr of operation and averaged the annual discharges
the operating days.hEre is some uncertainty that all sites repackaging R
will repackage PCE for this duration as some sites mayepackage PCE
every day while others may operate more than 5 days/week and 50
weeks/yr. Therefore, the average daily discharges may be lifigites
repackage for fewer than 250 days/yr or lower if they repackage for gre
than 250 days/yr. FurthermoiRCE concentrations in wastewater
discharges at each site may vary from-ttaglay such that on any given d¢
the actual daily discharges ynbe higher or lower than the estimated
average daily discharge.

Overall Confidence RatingBased on the data qualiscore, and the
uncertainties in the number of sites and daily discharge estimates, EPA
medium confidence in the wastewater dischagienates.

Processing as a
Reactant

Data Quality RatingsWastewater discharges are assessed using repor
dischages from the 2016 TRI and the 2016 DMR. TRI and DMR data w
determined to have a fimedi umo d:
systematic reiew process. Specifically, the TRl and DMR data were scq
high for representativeness of geographic scope, abillty, and temporal
representativeness but scored low for methodology, accessibility/clarity
variability/uncertainty resultinginamv er al | qual i ty
scores are a result of the information available in each data source. Fo
exampe, neither TRI nor DMR include: data on how each reporter
estimated their releases (methodology); metadatp, elease frequency,
proces/unit operation that is the source of the release) other than the n
of release (accessibility/clarity); or agds variability/uncertainty in the
reported estimates.

Uncertainties in Number of Sites Estimat®ue to reporting requirements
for TRI andDMR, the number of sites in this OES may be underestimat
It is uncertain the extent that sites not capturedésdtdatabases discharg
wastewater containing PCE and whether any such discharges would b
surface water, POTW, or ndOTW WWT. Additiorally, information on
the conditions of use of PCE at facilities in TRl and DMR is limited;
therefore, there is sommcertainty as to whether all of the sites assesse
this section are processing PCE as a reactant rather than a different
condition of ug. If the sites were categorized under a different OES, the
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Occupational
Exposure Scenario
(OES)

Assumptions, Uncertainty, and Overall Confidence in Release
Estimates

annual wastewater discharges for each site would ramnaimanged;
however, average daily discharges may change depending on the num
operating days expected for the OES.

Uncertainties in theDaily Discharge EstimatesFacilities reporting to TRI
and DMR only report annual discharges; to assess dailyadgesy, EPA
assumed 350 days/yr of operation (7 days/week, 50 weeks/yr with two
weeks for turnaround) and averaged the annual dischargethever
operating days. There is some uncertainty that all sites processing PCE
reactant will operate for this dation as some sites may operate less that
days/wk, have turnarounds greater than or less than the assumed 2 wg¢
or not manufacturerpducts that use PCE as a reactant every day.
Therefore, the average daily discharges may be higher if sites ofperate
fewer than 350 days/yr or lower if they operate for greater than 350 day
Furthermore, PCE concentrations in wastewater dischatgegh site may
vary from dayto-day such that on any given day the actual daily dischat
may be higher or lowahan the estimated average daily discharge.
Overall Confidence RatingBased on the data quality score, and the
uncertainties in the numbef sites and daily discharge estimates, EPA h
medium confidence in the wastewater discharge estimates.

Incorpomtion into
Formulation, Mixture,
or Reaction Product

Data Quality RatingsWastewater discharges are assessed using repor,
discharges fronthe 2016 TRI and the 2016 DMR. TRI and DMR data wg
determined to have a fAimedi smo dg
systematic review process. Specifically, the TRl and DMR data were s¢
high for representativeness of geographic scope, applicabitititemporal
representativeness but scored low for methodology, accessibility/clarity
variability/uncertaintye sul t i ng i n an overal/l
scores are a result of the information available in each data source. Fo
example, neiter TRI nor DMR include: data on how each reporter
estimated their releases (methodology); metadatp, felease fequency,
process/unit operation that is the source of the release) other than the
of release (accessibility/clarity); or address Maitiy/uncertainty in the
reported estimates.

Uncertainties in Number of Sites Estimat®ue to reporting requireméen
for TRl and DMR, the number of sites in this OES may be underestima|
It is uncertain the extent that sites not captured in theseada®klischarge
wastewater containing PCE and whether any such discharges would b
surface water, POTW, or nd?OTW WWT. Additionally, information on
the conditions of use of PCE at facilities in TRl and DMR is limited;
therefore, there is some uncertgins to whether all of the sites assessed
this section are performing formulation activities rather than ardifte
condition of use. If the sites were categorized under a different OES, th
annual wastewater discharges for each site would remaimnoget;
however, average daily discharges may change depending on the num
operating days expected for the OES.

Uncertainties in the Daily Discharge EstimateBacilities reporting to TRI
and DMR only report annual discharges; to assess daily dissh&®ga
assumed 300 days/yr of operation and averaged the annual discharges
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the operating days. There is someemainty that all sites formulating PEE
based products will operate for this duration as some sites may not ma
products that contain PGivery day while others may operate more than
300 days/yr based on product demand and process needs. Therefore,
average daily discharges may be higher if sites operate for fewer than |
days/yr or lower if they operate for greater than 300 days/yth&umore,
PCE concentrations in wastewater discharges at each site may vary frq
day-to-day such that on any givemaylthe actual daily discharges may be
higher or lower than the estimated average daily discharge.

Overall Confidence RatingBased on the da quality score, and the
uncertainties in the number of sites and daily discharge estimates, EPA
medium confilence in the wastewater discharge estimates.

Batch OperTop Vapor
Degreasing

Data Quality Ratings:For sites that meet the reporting reguients,
wastewater discharges are assessed using reported discharges from tf
TRI and the 2016 DMR. TRI and DM#ata were determined to have a
Aimedi umo data quality rating thr
Specifically, the TRl and DMR data wescored high for representativene
of geographic scope, applicability, and temporal representativeness bu
scoredow for methodology, accessibility/clarity, and variability/uncertai
resulting in an overall g u a buit of y
the information available in each data source. For example, neither TR
DMR include: data on how eachpa@rter estimated their releases
(methodology); metadata.g.,release frequency, process/unit operation
is the source of the releassher than the media of release
(accessibility/clarity); or address variability/uncertainty in the reported
estimats.

Limitations to Release Data for & Reporting to TRIDMR: Due to
reporting requirements for TRl and DM&ly 123 sitegelated to
degrasingoperationsarecaptured in the databas@fie remaining sites
may not be captured in thiatadue to not meeting reporting thresholds in
the case of TRI, or because they do not discharge PCE to surface watg
the case of DMRdischarges to POTW ambnPOTW WWT are not
reported in DMR)Informaton on the conditions of use of PCE at facilitie
in TRl and DMR s limited; therefore, there is some uncertainty as to
whether all of th&'RI/DMR sites assessed in this section are using PCE
OTVD rather han a different condition of use (including athvapor
degreasing and cold cleaning operations and use of PCE in metalwork
fluids). If the sites were categorized under a different OES, the annual
wastewater discharges for each site would remain unedahgwever,
average daily discharges may chadgpending on the number of operatir
days expected for the OES.

Uncertainties in the Daily Discharge EstimateBacilities reporting to TRI
and DMR only report annual discharges; to assess daily dischBRyss,
assumed 260 days/yr of operation and averaged the annual discharges
the operating days. There is some uncertainty that all sites using PCE
OTVDs will operate for this duration as some sites may use degreasing
equipment more or less frequenthah 260 days/yr depending on process
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demands. Therefore, the average daily discharges may be higher if sitg
operate for fewer than 260 days/yr or lower if tioggrate for greater than
260 days/yr. Furthermore, PCE concentrations in wastewater dischargs
each site may vary from ddg-day such that on any given day the actual
daily discharges may be higher or lower than the estimated average dg
discharge.

Strengths of the Release Model for Sites not Reporting to TRI/DMR:
Wastewater discharges frontesi not reporting to TRI/DMR are assessed
using theEPA/OPPT Water Saturation Loss Modehich assumes that
water contacted with the chemical becomes saturitbcthe chemical and
remains saturated at the time of disposal. [Bleend of theamount of
water in contact with PCE is estimated to be 2 galdféagd on data from
literature(U.S. EPA, 197Y

Uncertainties in the Release Model f@ites not Reporting to TRI/DMR
The highend of the amount of water in contact with PCE used in the
EPA/OPPT Water Saturation Loss Mo@eR0 gal/day. This is an order of
magnitude estimate from the data provided in liteeurS. EPA, 197Y.
TheU.S. EPA(1977) estimate of 2 gal/day does not account for steam
stripping of still bottoms in distillation units or from regeneration of carb
beds used for emission controls (where such clsntire present)lo
account for this additional water usage, EPA used an ordeagiitude
assumption and assessedmore thar20 gat/day of water will come into
contact with PCEHowever, the true amount produced is unknown and
be affected by these patternge.g.,frequency of carbon bed regeneration
and size of degreasersedsat a given sitlhere isalsosome uncertainty of
how sites will dispose of water containitRCE however, EPA expects
discharges to be either to POTW or fi@@TW WWTto reduce
concentrations of PCE below regulatory limits set forth in effluent
guidelines prior to discharge to surface water

Overall Confidence RatingBased on the data quality score, and the
uncertainties in the number of sites and daily discharge essinte®é\ has &
medium confidence in the wastewater discharge estirfratessites
reporting to TRI and DMRBased on the strength and uncertainties of th
model, EPA has a medium level of confidence in the wastewater disch
from sites not reporting to TIOMR.

Batch Closeé.oop
Vapor Degreasing

Same as the Opé€lop Vapa Degreasing (OTVD) OES.

Conveyorized Vapor

Same as the Opefop Vapor Degreasing (OTVD) OES.

Degreasing
Web Degreasing Same as the Opelop Vapor Degreasing (OTVD) OES.
Cold Cleaning Same as the Opefop Vapor Degreasing (OTVD) OES.

AerosolDegreasing ang
Aerosol Lubricants

EPA assessed no wastewater discharges for this OES. There is some
uncertainty as to whether and how much PCE may deposit on shop flo
However, due to the volaty of PCE, EPA expects PCE to evaporate frg
any such degpsit prior to it being discharged; thus, limiting any potential
discharges to surface water, POTW, or-R@TW WWT from this source.
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Based on this information, EPA has a high confidence in theseelea
assessment.

Dry Cleaning and Spot
Cleaning

Data Quality Ratings:Wastewater discharges from industrial launderers
assessed using reported discharges from the 2016 DMR. DMR data w
determined to have a fAimedi umo dg
systematic review pr oces s theiffdrmeatioi |
available in DMR. For example, DMR does not include: data on how ea
reporter estimated their releases (methodology); meteglgtar¢lease
frequency, process/unit operation tisathe source of the release) other th
the media of relese (accessibility/clarity); or address variability/uncertai
in the reported estimates.

Limitations to Release Data for Industrial LaundereDPMR does not
contain data for 4 of the 12 industrialinderer sites. These four sites may
not be in DMR becauwsthey may have no water discharges or because 1
discharge to sewer rather than surface water (sewer discharges not rej
in DMR).

Uncertainties in the Daily Discharge EstimateBacilities rgorting to
DMR only report annual discharges; to assefly dascharges, EPA
assume@50 to 312annual days of operation and averaged the annual
discharges over the operating days. There is some uncertainty that all
industrial launderers using PCE willenate for this duration as sigpecific
demands may reduh higher or lower operating days. Therefore, the
average daily discharges may be higher if sites operate for fewer than
operating days or lower if they operate for greater than the opedaiysg
Furthermore, PCE concentrations in wastewater digelsaat each site may
vary from dayto-day such that on any given day the actual daily dischat
may be higher or lower than the estimated average daily disciBaged on
this information, EPA hea medium confidence in the wastewater discha
estimats at industrial launderers.

Strengths of the Release Model for Small Commercial Dry Cleaners:
Wastewater discharges from small commercial dry cleaners is assesseg
using the Solvent Release in Wabescharge from Dry Cleaning Machine
Model. The model isdsed on th&EPA/OPPT Water Saturation Loss
Model which assumes that water contacted with the chemical becomes
saturated with the chemical and remains saturated at the time of dispo
The primarydifference between this model and &#RA/OPPT Water
Satumtion Modelis this model calculates the amount of produced
wastewater using data (and distributions, where available) obtained fro
literature for the volume of water produced water per pouncbtties
cleaned, load size, and loads per day. Using thersemneters and
distributions the model is able to capture variability in the amount of
produced wastewater at dry cleaners.

Uncertainties in the Release Model for Small Commercial Dry Cleaners
Thereis some uncertainty on how sites will dispose of watetaining
PCE and some states may regulate the disposal; therefore, not all sites
expected to discharge wastewater to POTW.

Pagel02of 714



Occupational
Exposure Scenario
(OES)

Assumptions, Uncertainty, and Overall Confidence in Release
Estimates

Overall Confidence RatingBased on the data quality score, the linotas
to the release data, and the uncertainties in ti diacharge estimates,
EPA has a medium confidence in the wastewater discharge estimates
industrial launderers. Based on the strengths and uncertainties of the n
EPA has a medium level obnfidence in the wastewater discharge
estimates at smalbcmercial dry cleaners.

Adhesives, Sealants,
Paints, and Coatings

Uncertainties in the Release ModéalVastewater discharges from adhesiy
sealant, coating, and paint applications are assessegllass fractions
from ESDs and thEPA/OPPT Automobile OENOriginal Equipment
Manufactuer)Coating Overspray Loss Moddlhese approaches represer
release estiates for the solids.€., nonvolatile) portions of the coatings 0
adhesives and do not @emt for potential evaporation of volatiles from th
mist prior to entering wastewater. Therefore, these estimates likely
overestimate actual wastewater dischargiePCE due to volatilization
(PCE vapor pressure is 18.5 mmHg at@5 This evaporation idifficult to
estimate and is not considered in this assessment.

Uncertainties in Use RateEPA did not identify any sites in TRI that use
PCE as an adhesive oratmg. Therefore, EPAssumed the ugate for any
site not in TRI would be just below the TRporting threshold for

Aot her wi se useo ofEPA®&sseSsédihe PQE/uger .
to be9,999 Ib/yr.EPA did not have data to determine if tligepresentativq
of typical coating or adhesive application sitésr sites with use rateske
than 9,999 Ib/yr, wastewater discharges may be underestimated.
Uncertainties in Application MethodsEPA estimated releases for roll
coating and spray coatirgpplicationsvith water curtainsHowever jt is
unknown how many sites use these applicati@thods. For sites that use
dip, syringe/bead, or spray coating applications with dry filters, there m
be no wastewater discharges containing PCE.

Uncertainties in the Media of Releas&PA assessed all the captured
mists/splatter to be discharged to P, however, some sites may dispos
of captured mists/splatter to incineration or landfill. EPA did not identify|
data to determine how many sites disp to POTW versus other
media/treatment methods.

Uncertainties in Number of Sites Estimat@here is furher uncertainty tha
the number of sites obtained from the 2014 NEI represent the total nun
of sites using adhesives or coatirgsitaining PCE. NEI data only covers
specific industries which may not capture the entirety of industries usin
these produs. NEI also does not include operations that are classified
area sources because area sources are reported at the countydlelehat
include sitespecific information. It is uncertain the extent that sites not
captured in this assessment dischavgetewater containing PCE and
whether any such discharges would be to surface water, POTW,-or not
POTW WWT.

Overall Confidence Ratig: Based on the uncertaintidsscribed above
EPA has dow confidence in the wastewater discharge estimates.

Maskant forChemical
Milling

Data Quality Ratings\Wastewater discharges are assessed using repor,
discharges from the 2016 TRI and the 20MR. TRI and DMR data were
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determined to have a fAimedi umo dg
systematic review process. Spégfly, the TRl and DMR data were scorg
high for representativeness of geographic scope, applicability, and tem
representativeess but scored low for methodology, accessibility/clarity,
variability/uncertainty resulting in an overall quality oénd i u m. T |
scores are a result of the information available in each data source. Fo
example, neither TRI nor DMR include: dain how each reporter
estimated their releases (methodology); metadatp, elease frequency,
process/unit operation thig the source of the release) other than the me
of release (accessibility/clarity); or address variability/uncertainty in the
reported estimates.

Uncertainties in Number of Sites Estimat&he discharges in TRI and
DMR do not include 44 of the expedté&l sites that use P&iased
maskants. It is uncertain the extent that sites not captured in these dat:
discharge wastewateowtaining PCE and whether any such discharges
would be to surface water, POTW, or IB®TW WWT; however, the siteg
may be rguired to comply with the Metal Finishing EG. Additionally,
information on the conditions of use of PCE at facilities in TRl and D$/F
limited; therefore, there is some uncertainty as to whether all of the site
assessed in this section are performingkauaisoperations rather than a
different condition of use. If the sites were categorized under a differen
OES, the annual wastewatlischarges for each site would remain
unchanged; however, average daily discharges may change depending
the number of oprating days expected for the OES.

Uncertainties in the Daily Discharge EstimateBacilities reporting to TRI
and DMR only reportnual discharges; to assess daily discharges, EP/
used sitespecific reported operating time from the 2014 NEI, where
available, or assumed 172 days/yr of operation (based on the average
operating time from the 2014 NEI) and averaged the annual discluseyes
the operating days. There is some uncertainty that all sites usingy&¥ed
maskants will operate for this duration bhased on process needs, some
sites may perform masking activities more or less frequently than the
average days/yr from NEI or usther maskants not containing PCE for
certain operations. Therefore, the average daily discharges may be hig
sites oprate for fewer than the estimated operating days or lower if the
operate for greater than the estimated operating days. Furtlee i
concentrations in wastewater discharges at each site may vary fretm da
day such that on any given day the actadllyddischarges may be higher g
lower than the estimated average daily discharge.

Overall Confidence RatingBased on the data qitslscore, and the
uncertainties in the number of sites and daily discharge estimates, EPA
medium confidence in the wiewater discharge estimates.

Industrial Processing

Aid

Data Quality RatingsWastewater discharges are assessed using repor
discharges from the 2016 TRI and the 2016 DMR. TRI and DMR data V|
determined to have a fimeBPA&M® d:
systematic review process. Specifically, the TRl and DMR data were s¢
high for representativeness of geographic scopdicapjity, and temporal
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representativeness but scored low for methodology, accessibility/clarity
variability/uncertaihy r esul ting in an over
scores are a result of the information available in each data source. Fo
example, neither TRI nor DMR include: data on how each reporter
estimated their releases (methodology); metadatp, feleag frequency,
process/unit operation that is the source of the release) other than the
of release (accessibility/clarity); oddress variability/uncertainty in the
reported estimates.

Uncertainties in Number of Sites Estimat®ue to reporting requéments
for TRl and DMR, the number of sites in this OES may be underestima|
It is uncertain the extent that sites not capturetiése databases discharg
wastewater containing PCE and whether any such discharges would b
surface water, POTW, or nd?OTW WWT. Additionally, information on
the conditions of use of PCE at facilities in TRl and DMR s limited;
therefore, there is soe uncertainty as to whether all of the sites assesseg
this section are using PCE as a processing aid rather thanrardiffe
condition of use. If the sites were categorized under a different OES, th
annual wastewater discharges for each site wouldireonchanged:;
however, average daily discharges may change depending on the num
operating days expected for the OES.

Uncertainties in the Daily Discharge EstimateBacilities reporting to TRI
and DMR only report annual discharges; to assess daitharges, EPA
assumed 300 days/yr of operation and averaged the annual discharges
the operating days. There is someentainty that all sites using PCE as a
processing aid will operate for this duration as some sites may use PC
processing aids moi less frequently than 300 days/yr based on proce
needs. Therefore, the average daily discharges may be higher dpstase
for fewer than 300 days/yr or lower if they operate for greater than 300
days/yr. Furthermore, PCE concentrations in wadveischarges at each
site may vary from dajyo-day such that on any given day the actual daily
discharges may be higherlower than the estimated average daily
discharge.

Overall Confidence RatingBased on the data quality score, and the
uncertaintiesn the number of sites and daily discharge estimates, EPA
medium confidence in the wastewater discharge estimates.

Metalworking Fluids

Same as the Opefop Vapor Degreasing (OTVD) OES.

Wipe Cleaning and
Metal/Stone Polishes

EPA assessed nwastewater discharges for this OES. There is some
uncertainty as to whether and how much PCE may drip from the rag/cl
the sulstrate surface onto shop floors or ground (for outdoor application
However, due to the volatility of PCE, EPA expects R€Evaporate from
any such deposit prior to it being discharged; thus, limiting any potentiz
discharges to surface water, POTWnonPOTW WWT from this source.
Based on this information, EPA has a high confidence in the release
assessment.

Other Spot
Cleaning/Spot

No information identified to estimate wastewater discharges from this
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Removers (Including
Carpet Cleaning)

OtherIndustrial Uses

Data Quality RatingsWastewater discharges are assessed using repor,
discharges from the 2016 TRI and #@&.6 DMR. TRl and DMR data werg
determined to have a fAimedi umo dg
systematic review process. Speaddily, the TRI and DMR data were scorg
high for representativeness of geographic scope, applicability, and tem
represetativeness but scored low for methodology, accessibility/clarity,
variability/uncertainty resulting in an overall quality ofane u m. T h
scores are a result of the information available in each data source. Fo
example, neither TRI nor DMR inclaeddata on how each reporter
estimated their releases (methodology); metadatp, elease frequency,
process/unit operation thatthe source of the release) other than the me
of release (accessibility/clarity); or address variability/uncertaintigen
reported estimates.

Uncertainties in Number of Sites Estimat®ue to reporting requirements
for TRl and DMR, the number oftss in this OES may be underestimate
It is uncertain the extent that sites not captured in these databases disg
wastevater containing PCE and whether any such discharges would bg
surface water, POTW, or nd?OTW WWT. Additionally, information on
the conditions of use of PCE at facilities in TRl and DMR s limited;
therefore, there is some uncertainty as to whethef #tie sites assessed i
this section are performing other industrial uses rather than a different
condition of use. If the sitesese categorized under a different OES, the
annual wastewater discharges for each site would remain unchanged;
however, averagdaily discharges may change depending on the numb
operating days expected for the OES.

Uncertainties in the Daily Discharg&stimates:Facilities reporting to TRI
and DMR only report annual discharges; to assess daily discharges, E
assumed 250 dajyr of operation and averaged the annual discharges
the operating days. There is some uncertainty that all sites using PCE
other industrial uses will operate for this duration as some sites may ug
PCE more or less frequently than 250 days/yetas process needs.
Therefore, the average daily discharges may be higher if sites operate
fewer than 250 days/yr or lowerttiey operate for greater than 250 days/
Furthermore, PCE concentrations in wastewater discharges at each sit
vary from dayto-day such that on any given day the actual daily dischal
may be higher or lower than the estimated average daily digchar
Overall Confidence RatingBased on the data quality score, and the
uncertainties in the number of sites and daily disphastimates, EPA has
medium confidence in the wastewater discharge estimates.

Other Commercial Use

Data Quality RatingsWasewater discharges are assessed using report
discharges from the 2016 DMR. DMR data were determined to have a
Amedi umdwaddttay rating through EP
Specifically, the DMR data were scored high for representativeness of
geogaphic scope, applicability, and temporal representativeness but sq
low for methodology, accessibility/clarity, and vaildi/uncertainty
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resulting in an overall gual ity
the information available in DMR. Fexample, DMR does not include:
data on how each reporter estimated their releases (methodology); me
(e.g.,release frguency, process/unit operation that is the source of the
release) other than the media of release (accessibility/clarity); orsaddre
variability/uncertainty in the reported estimates.

Uncertainties in Number of Sites Estimat@ue to reporting requiremesnt
for DMR, these sites are not expected to capture the entirety of water
releases from this OES. It is uncertain the extent ttest bt captured in
DMR discharge wastewater containing PCE and whether any such
discharges would be to surface water, POBWhorPOTW WWT.
Additionally, information on the conditions of use of PCE at facilities in
DMR is limited; therefore, there is semincertainty as to whether all of th
sites assessed in this section are performing other commercial uses ra
than a diferent condition of use. If the sites were categorized under a
different OES, the annual wastewater discharges for each site veoudihr
unchanged; however, average daily discharges may change depending
the number of operating days expected for the OES.

Uncertainties in the Daily Discharge EstimateBacilities reporting to
DMR only report annual discharges; to assess daily digeeaEPA
assumed 250 days/yr of operation and averaged the annual discharge;
the operating days. There is some uncetydimat all sites using PCE in
other commercial uses will operate for this duration as some sites may
PCE more or less frequénthan 250 days/yr based on process needs.
Therefore, the average daily discharges may be higher if sites operate
fewerthan 250 days/yr or lower if they operate for greater than 250 day
Furthermore, PCE concentrations in wastewater dischargeslasite may
vary from dayto-day such that on any given day the actual daily dischat
may be higher or lower than theiiesated average daily discharge.
Overall Confidence RatingBased on the data quality score, and the
uncertainties in the number sites and daily discharge estimates, EPA h
medium confidence in the wastewater discharge estimates.

Laboratory Chemicals

No information identified to estimate wastewater discharges from this

Waste Handling,
Disposal, Treatment,
and Recycling

Data Quality Ratings:Wastewater discharges are assessed using repor,
discharges from the 2016 TRI and #@1.6 DMR. TRl and DMR data werg
determined to have a fAimedi umodo dg
systematic review process. Specifically, the TRI BIMR data were scoreq
high for representativeness of geographic scope, applicability, and tem
represetativeness but scored low for methodology, accessibility/clarity,
variability/uncertainty resultinr
scaes are a result of the information available in each data source. For
example, neither TRI nor DMR incleddata on how each reporter
estimated their releases (methodology); metadatp, felease frequency,
process/unit operation that is the sourcehefrelease) other than the med
of release (accessibility/clarity); or address variability/uncertaintigen
reported estimates.
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Uncertainties in Number of Sites Estimat®ue to reporting requirements
for TRI and DMR, the number of sites in this OES rbayunderestimated.
It is uncertain the extent that sites not captured in these databases disq
wastevater containing PCE and whether any such discharges would beg
surface water, POTW, or nd®OTW WWT. Additionally, information on
the conditions of se of PCE at facilities in TRI and DMR is limited;
therefore, there is some uncertainty as to whethef #tle sites assessed i
this section are performing waste treatment, disposal, and recycling
activities rather than a different condition of useéh# sites were
categorized under a different OES, the annual wastewater discharges 1
each site would reain unchanged; however, average daily discharges n
change depending on the number of operating days expected for the G
Uncertainties in the DailyDischarge Estimateskacilities reporting to TRI
and DMR only report annual discharges; to assess daitharges, EPA
assumed 250 days/yr of operation and averaged the annual discharge;
the operating days. There is some uncertainty that all sites
disposing/treating/recycling wastes containing PCE will operate for this
duration as some sites may recéneat PCEcontaining wastes more or le
frequently than 250 days/yr based on customer demands. Therefore, tf
average daily discharges may be highsites operate for fewer than 250
days/yr or lower if they operate for greater than 250 days/yr. Farthme,
PCE concentrations in wastewater discharges at each site may vary fr¢
dayto-day such that on any given day the actual daily discharges may
higher or lower than the estimated average daily discharge.

Overall Confidence RatingBased on the datguality score, and the
uncertainties in the number of sites and daily discharge estimates, EPA
medium confidence in the wastewater dischargenasts.

Other Department of
Defense Uses

No information identified to estimate wastewater discharges finisfOES.

2.3 Environmental Exposures
The manufacturing, processing, use and dispodaC&ican result in releases to the

environment. In this sectigpiEPA presents what approach and methodology was used to evaluate

PCEexposures to aquatic organisms waace waterThe environmental exposure
characterization focuses on aquatic releas®Cifrom facilities that use, manufacture, or

procesCEunder industrial and/or commercial conditions of use subject to TSCA regulations.

To characterize environmental exposure, EPA identified and reviewed national scale monitoring

dat a. Measured surface water ¢ oncalityExcharnge ons
(WQX) wusing the online Water Quality Portal
water quality monitoring data and includes

(STORET) Data Warehouse, the United States Geological S(I0&%S), National Water

Information System (NWIS), and other federal, state, and tribal sources. A full systematic review

of reasonablhavailable surface water literature was also conducted to identify other peer

Pagel08of 714

w

(
re



reviewed or grey literatuté sources of masurel surface water concentrations in the US. Point
estimate exposures were derived from both measured and predicted concentr&@ias of

surface water in the United States. Predicted surface water concentrations were modeled for

facility releases ithe BPA Lifecycle Release Analysis conducted for reporting year 2016, as
determined from EPAG6s Toxics Release I nventor
through EPAOGs Water Pollutant Loading. Tool ),

The aquattinodel i ng was conducted with EPAOGsS ExXxposu
Tool, version 204 BPA(2B14)Fusirg) Tepdzt€d arhjal release/loading

amounts (kg/yr) and estimates of the number of days per year that the annual load is Adeased
approprate, two senarios were modeled per release: release of the annual load over an

estimated maximum number of operating days per year and over only 20 days per year. Twenty
days of release was modeled as the-émal release frequency at which possible egoldgronic

ri sk could be determined. Additionally, the P
FAST 2014 was run to estimate the number of days a stream concentration will exceed the
designated concentration of concern (COC) value.

The measuredoncentrabns reflect localized ambient exposures at the monitoring sites, and the
modeled concentrations reflect neéte estimates at the point of release. A geospatial analysis at
the watershed level (HU8 and HUCG12;, Hydrologic Unit Codeswas condcted to canpare

the measured and predicted surface water concentrations and investigate if the facility releases
may be associated with the observed concentrations in surface water. Hydrologic Unit Codes
(HUCs)are a geographically hierarchical tiered img@eh to oganizing stream networks across

the United States from regions to sub water sheds and part of the Watershed Boundary Dataset
developed by U.S. Geological Survey and U.S. Department of Agricgi&@sS, 2013 HUC-

8 and HUG12 sized units were selected as they were expéatgive a representative

geographic size range over which predictadace water concentratiom®uld be relevant to
measured concentrations.

2.3.1 Aquatic Exposure Modeling Approach
Surface wadr concentrations resulting from wastewater releasB€&ffrom facilities that use,
manufacture, or proce®CEr el at ed t o TSCA conditions of wuse
Exposure and Fate Assessment Screening Tool, Version(RO34EPA, 2014 E-FAST 2014
is a model that eishates chemical concentrations in water to which aquatic lifebreaxposed
using upper percentile and/ or mean exposure p
estimates. Other assumptions and uncertainties in the model, including ways it may be
underestimating or overestimating exposure, are discussedtiorS28.4.3 Advantages to this
model are that it requires minimal input paramegerd it has undergone extensive peer review
by experts outside of EPA. A brief description of the calculations performed whthiool, as
well as a description of required inputs and the methodology to obtaining and using inputs
specific to this assessmtas described below. To obtain more detailed information onthe E

12 Grey literature refers to sources of scientific information that are not formally published tibditdig in peer

reviewed journal articles. These references are still valuable aaditsghin the TSCA risk evaluation process.

Examples ofjrey literature are theses and dissertations, technical reports, guideline studies, conference proceedings,
publicly-available industry reports, unpublished industry data, trade association resautiogsyernment reports.

(U.S. EPA, 2018t
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FAST 2014 tool from the user guide/background docurtiei®d. EPA, 2014} as well aso
download the tool, visit this web addresgps://www.epa.gov/tsescreeninetools/efast
exposureandfate-assessmerdcreeninetool-version2014/ All model runs for this assesment
were conducted betwe&ecember 2018 and June 2019

2.3.1.1 Exposure and Fate Assessment Screening-fAST) Tool 2014
Inputs
Individual model inputs and accompanying considerations for the surface watemgéatel-
Fast 2014U.S. ERA, 2014 are discussed in the following sect#

2.3.1.1.1 Chemical release to wastewater (WWR)

Annual wastewater loading estimates (kg/site/year or Ib/site/year) were obtained from TRI, the Water
Pollutant Loading Tool, or CDR in the year 2016, as discussbd lifecycle assessment in Section
2.2.1.1 To model these releases with#FBST 2014U.S. EPA, 2014)) the annual release is

converted to a daily release using an estimated days of release [i®elg@ais an example

calculation:

WWR (kg/day) = Annual loading (kg/site/year)/ Days released per year (days/yeaflEq. 23)

In cases where the total annual release amount from one facility was discharged via multiple
mechanismg.g.,direct to surface water and/or indirectly througlke or more WWTPS), the annual
release amount was divided accordingly based on reported information in TRI (Form R).

2.3.1.1.2 Release Days (days/year)

The number of days per year that the chemical is dischangsetito calculate a daily release amount

from annualoading estimates (see above). Current regulations do not require facilities to report the

number of days associated with reported releases. Therefore, two release scenarios were modeled for
direct disclarging facilities to provide upper and lower boufwigshe range of surface water

concentrations predicted byFAST 2014U.S. EPA, 2014} The two scenarios modeled are a

maximum release frequency (20088 ays) based on esti mates specif
useand a lowend release frequency of 20 days of relems year. The 2@ayrisk fromchronic

exposureriterion is derived from partial life cycle testsq.,daphnid chronic and fish early life stage

tests) that typically range from 21 to 28 days intitumaFor indirect dischargers, only the maximum

estmated days of release per year was modeled because it was assumed that the actual release to surface
water would occur at receiving WWTPs which typically operate every day of the year.

2.3.1.1.3 Removal from wasewater treatment (WWT %)

The WWT% is the percentagd the chemical removed from wastewater during treatment before
discharge to a body of water. As discussed in Se2tib2 Summay of Fate and Transport, the
WWT% for PCEwas estimated a8 usi ng t huwel & SWiPtohimo dThe EPI St
was run using default settings to evaluate the potenti®f@&to volatilize to air owsorb to

sludge during wastewater treatment. The \\@/of 88% was applied to releases from indirect
discharging facilities because tredaases are transferred-gite for treatment at a WWTP prior

to discharge to surface waté&r WWT% of zero was used for direct releasing facilities because
the release reported TRl andDMR already accounts for any wastewater treatment which may
have @curred In the absence @ufficientrelease information to determine if the release was
direct or indirect, BFAST 2014(U.S. EPA, 2014pwas run witha WWT% of zero and 8%,
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respectively Theseeleases are typically those identified through the OCSPF EGL data source
and are fom facilities that are not in DMR or TRI.

2.3.1.1.4 Facility or Industry Sector

The required sitspecific stream flow or dilution factor information is contained inBHeAST
2014databas€U.S. EPA, 2014} which is accessed by querying a faciigtional Pollutant

Discharge Eliminatioibystem (NPDES) numbarame, or reach code. For facilities that directly
discharge to surfacewatee(i di r ect di schargerso), t hlecte!NPDES of
from the databas€or facilities that indirectly discharge to surfacewéter,ii ndi r ect di schar
because the release is sent to a waater treatment plant (WWTP) prior to discharge to surface water),

the NPDES of the receiving WWTP wselected. The receiving facility name and location was

obtained from the TRI datatea@~orm R), if available. As TRI does not contain the NPDES of receiving
facilities, the NPDES was obtained using EPAOS
(https://mww3.epa.gov/enviro/facts/multisysteiml, (U.S. EPA, 2019)). If a facility NPDES was

not available in the EAST-2014 databasg).S. EPA, 204b), the release was modeled using water

body data for a surrogate NPDES (preferred) or an industry,secttescribed below.

Surrogate NPDES

In cases where the sigpecific NPDES was not available in thd=BST 2014 databagé).S.
EPA, 2014h, the peferred alternative was to select the NPDES for a nearby facility that
discharges to the same waterbody. Nearby facilities weréfiddrusing the Chemical Safety
Mapper within IGEMS and/or searchtbie E-FAST 2014databaséU.S. EPA, 2014pby reach
code.

Industry Sector (SIC Code Option)

If the NPDES is unknown, no close analog could be identifietheoexact location of a

chemical loadingisunknows ur f ace water concentrations were
Opt i on o-FAST204(hS. BPA, 2014} This gption uses the f0and 50" percentile

receiving 7Q10 stream flows for dischargers in a given industry sector, as defined by the

Standard Industrial ClassificatioBIC) codes of the industrifrhe industrial sectors for each

condition of use category cée found inAppendix E

2.3.1.2 E-FAST 2014 Equations

2.3.1.2.1 Surface Water Concentrations

EPA used EFAST 2014(U.S. EPA, 2014pestimae sitespecific surface war concentrations
for discharges to both frefowing water bodiesife., rivers and streams) and for still water
bodies(i.e., bays, lakes,andestuaries)
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For freeflowing water body assessmentsFBST 2014(U.S. EPA, 2014)pcalculdessurface
waterconcentrationfor four stream flow conditions (7Q10hamonic mean,30Q5,and1Q10
flows) using the following equation:

Tl F1 T
1 r T (Eq. 21)
where:

sSwC = Surfacewaterconcentratiorfpartsperbillion (ppb)or pg/L)
WWR = Chanmical releasdo wastewate(kg/day)
WWT = Removalfrom wastewatetreament(%)
SF = Estimatedflow of thereceivingstream(MLD, Million Liters per

Day)
CF1 = Conversiorfactor(lo9 Ha/kg)

6

CF2 = Conversiorfactor(10 L/day/MLD)

For still water body assessments,simaple strean flow valuerepresentslilution in thesetypes
of waterbodies As such, EFAST 2014(U.S. EPA, 2014 accounts fodilution by incorporating
an acute or chronic dilutidiactor forthe watetbody of interest instead of stream flow3ilution
factors in EFAST 2014(U.S. EPA, 2014)are typically 1 (representing no dilution) to 200,
based on NPDES permits or regulatpoficy. Thefollowing equation is usetb calculate
surfacewaterconcentrations in still water bodies

sk |

L F=||HF; T (Eq. 22)
where:
SwWC = Surfacewaterconcentratiorfppbor pg/L)
WWR = Chanmical releasdo wastewate(kg/day)
WWT = Removalfrom wastewatetreatment(%o)
PF = Effluentflow of thedischargindacility (MLD)
DF = Acuteor chronicdilution factorusedfor thewaterbody (typically
betweenl and200)
CF1 = Conversiorfa\ctor(lo9 ng/kg)
CF2 = Conversiorfa\ctor(lo6 L/day/MLD)

2.3.1.2.2 Days of COC Exceedance

The PDM portion of BFFAST 2014(U.S. EPA, 2014pwas also run for freowing water

bodies, which predicts the number of days per
in an ambient ater body wl be exceeded. The model is based on a simple mass balance

approach presented i Toro, 1984 that uses probability distributions as inpuseflect hat

streams follow a highly variable seasonal flow pattern and there are numerous variables in a
manufacturing process can affect the chemical concentration and flow rate of the effluent. PDM
does not estimate exceedances for chemicals dischirgdll waters, such as lakes, bays, or

estuaries. For these water bodies, the days of exceedance is assumed be zero unless the predicted
surface water concentration exceeds the A@@hese cases, the days of exceedance is set to the
number of releaséays per gar (see required inputs Section2.3.1.).
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2.3.1.3 E-FAST 2014 Outputs
There are two main results generated frofdST (U.S. EPA, 2014)that EPA used in
characterizing environmental exposures: surface water concentration estimatesnamibénef
days a certain surface water concentration was exceedesp@&itc surface water concentration
estimates for freélowing water bodies are reported for both the 7Q10 and harmonic mean stream
flows. The 7Q10 stream flow is tHewest consecuie 7-day average flow during any 4@ar
period. The harmonic mean stream flow, a less conservative valbe imeersanean of
reciprocal daily aritmetic mean flow valuesSite-specific surface water concentration estimates
for still water bodies aresported for calculations using the acute dilution factarsases where
site-specific flow/dilution data wer not available, the releases were modeled using stream flows
of a representative industry sector, as calculated from all facilities assigiedndustry sector
in the EFAST databasgJ.S. EPA, 2014n(discussed below)stimates from this calculation
method areeported fothe 13" percentile harmonic mean and™fercentile 7Q10 stream flows.

2.3.2 Surface Water Monitoring Data Gathering Approach

To characterize enviromental exposure in ambient water RCE EPA used two approaches to
obtain measured surface wat®ncentrations. One approach was to conduct a search of
published literature for surface water concentrations in peer reviewed journals and the second
was topull monitoring data on surface water concentrations from the WQP.

2.3.2.1 Method for Systematic Reviewof Surface Water Monitoring

Data
EPA conducted a review of published literature to identify studies reporting concentrations of
PCEin surface water associdtvith background levels of contamination or potential releases
from facilities that manufactur@rocess, use and/or disposdP@Ein the United StatesStudies
clearly associated with releases from Superfund sites, improper disposal methods, afsl landfil
were considered ofPECO and excluded from data evaluation and extraclios systematic
review process is described in detail in SecfidnA total of 26 surface water studies were
extracted and the ressilare summarizeid Section2.3.4.23. A total of 3 U.S. surface water
studies were extracted and the results are summarized in S28t2.3

23.2.2 Method for Obtaining Surface Water Monitoring Data from

WQX/WQP
The primary source for the occurrenceP@Ein surface water is monitoring data retrieved from
the Water Quality Portal (WQP), which integrates publicly available U.S. water quality data
from multiple database4) USGS NWIS, 2) STORET, and 3) the USDA ARS Sustaining The
Eart hdos Waticdtural Resedrsh Database System (STEWARDPBS)PCEthe data
retrieved originated from the NWIS and STORET databases. NWIS is the Nation's principal
repository of wateresources data USGS collects from over 1.5 million sites, including sites
from the Natbnal WaterQuality Assessment (NAWQA). STORET refers to an electronic data
system originally created by EPA in the 1960s to compile water quality monitorind\Ndsit&
and STORET now use common web services, allowing data to be published through WQP tool
The WQP tool and User Guide is accessed from the following website:
(http://www.waterqualitydata.us/portal.jgfNwagmc, 017))
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2.3.2.2.1 Data Retrieval from WQP

Surface water data f6(#fCEwere downloaded from the W@Rwgmc, 201§ on October 3,

2018. The WQP can be searched through three different search options: Location Parameters,

Site Parameters, and Sampling ParametérsPCEdatawere queried through the Sampling
Parameters search usingth Char acteri stics parameter (select
STORET) 0) and Dat e Ran(g2008@al2d-me 1 Bo)t hselhec NiSdt
data onlyo and 0 Saempilcealr enseutlatdsa t(ap)hoy swecrael /scehl e c
AMS Exxe#0 2f0or mat. The fASite data onligp file ¢
| ocation in hydrologic cycl e, HUC and geograp
contains the sanig collection data and analytical results for individual gies. An example of

WQP search option shownbelow inFigure2-8.

Select data to download: File format:
Crganization Data Comma-separated
¢ Site data only Tab-separated
Project data ® MS Excel 2007+
Project Monitoring Location Weighting data KML (keyhole Markup Language - for Sites only}

Sample results (physical/chemical metadata) SAMPLING PARAMETERS

Sample results (biological metadata)

Sample results (narrow) Sample Media: ?
Sampling Activity Characteristic Group: ?
Sampling Activity Metrics o
Characteristics: Tetrachloroethene ?
Result Detection Quantitation Limit Data
. ) Project ID: ?
Biclogical Habitat Metrics
Parameter Code: nwis onwy) ?
DOWNLOAD
Minimum results per site: < ?
Copy to clipboard Date range - from: 01-01-2005 to: 12-31-2017

Biological sampling parameters: 2
Assemblage: ?

Taxenomic Name: ?

Figure 2-8. WQP Search Option.Surfae water data were obtained from the WQP by querying
the Sampling Parameters search option for the cteaistec (STORET data), Parameter Code
(NWIS data), and date range parameter.

2.3.2.2.2 Data Filtering and Cleansing

The fASite data onl ysoi caanld/ ciihSeanmpcl ael rneestual dtast a()poh yf
together using the commoni éreldndMbhebhofihgetL
to obtain surface water samples for years 2013 through 2017. Specifically, cleansing focused on
obtaining samples we only for the media of interestd., surface water), were not quality

control samplesi.g., field blanks), were of high analytical qualitye(, no quality control issues,

sample contamination, or estimated values), and were not associated withicat&d sites

(i.e., Superfund).

Thefollowing filtering to obtain the final dataset, the domsawere examined to identify
samples with nowetect concentrationAll non-detect samples were tagged and the
concentrations were converted to ¥ the repattgdction limit for summary calculation
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purposeslf a detection limit was not provided, calctitas were performed using the average of
the reported detection limits in all samples (calculated as 0.3 pg/L).

2.3.3 Geospatial Analysis Approach
Using 2016 datahe measured surface water concentrations from the WQP and predicted
concentrations from the mekbd facility releases were mapped in ArcGIS to conduct a
watershed analysis at the HUC 8 and HUC 12 leM& purpose of the analysis was to identify
if any the observed surface water concentrations could be attributable to the modeled facility
releasesln addition, the analysis included a search for Superfund sites within 1 to 5 miles of the
surface water monitoring stations to exclude these monitoringigitaghe analysisA U.S.
scale map was developed to provide a spatial representation ofakereteand predicted
concentrationdHUCs with celocated monitoring stations and facility releases were identified
and examined further. Maps were developead @hS. scale to provide a spatial display of the
concentrations, as well as at the HUC scalfed¢as on ceocated monitoring stations and
facility releases.

2.3.3.1 Geographic Coordinates
The location of the monitoring stations was determined from the geogragiridinates (latitude
and longitude) provided in WQReleases from facilities were locatedé&d on the geographic
coordinates for the NPDES, TRI, and/or FRS of the mapped facility, as provided bifdtRS
indirect dischargers, the location of the reoeg facility was mapped if known. If not known,
the location of the indirect discharger was pegh Superfund sites in 2016 were identified and
mapped using geographic coordinates, as reported in the Superfund Enterprise Management
System (SEMS) databaseEnvirofacts(U.S. EPA, 201d).

2.3.4 Environmental Exposure Results
In the section below, EPA summarizes what was identifi¢gkdarevaluation oPCEin surface
water. To determine what potentRCEoccurrence there is in surface water, EPA evaluated
both measured and modeled data gisiarious approaches and methods. In the evaluation of
PCEthere are certain limitations that need to be accounted for when interfpt€exposure
in the environment

2.34.1 Aquatic Environmental Exposures

2.3.4.1.1 Predicted Surface Water Concentrations: EFAST 2014 Modeling

A summary of the surface water concentration estimates modeled uBBR§E2014(U.S.

EPA, 2014h, based on the lifecycle release analysis for the year 2016, is summarized by OES
cate@ry in Table2-8 throughTable2-10. For the maximum release scenario (330 days of
releasel/year), surface water concentrations under 7Q10 flow conditions rang&®Ba6+09 to
81.34ppb (Table2-8). For the 20 daysef release/year scenario for direct dischargers, surface
water concentrations under 7Q10 flow conditions ranged &&BE-06 to 397.25ppb (Table
2-9). For comparison purposes, indirect releases teROMW WWTPs vere also modeled for
the 20 days of release/year scenario, resulting in surface water concentrafiod3tof1220.57
ppb (Table2-10). On a per facility basis, the 2lay release scenario yielded higher surface
water concentrations than the maximum days of relsze@ario.

Pagell50f 714


https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4157252
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4565445
https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=4565445

Reported loadings were used to model surface water concentrations WABTE2014(U.S.
EPA, 2014h. E-EFAST was run using no further removal for wastewater treatment, this is
appropriate for direct release DMR data c aus e DMRs are Asubmi
NPDES permitted outfalls (which in most
(https://echo.epa.gov/trends/loaditopl/resource$ad), and the top indirect dischargers were
wastewater treatment facilities, reporting pweatment release to surface water. TRI reporting
facilities must identify the name of water body (or receiving POTW) into which the TRI

chemical is being dischged(https://www.epa.gov/toxiceeleaseinventorytri-
program/descriptionfri-datatermstextversion(U.S. EPA, 2020 Mostreleasesvere
modeledusingsite-specific NPDES code$(%); surrogate NPDES codes were used in only
approximately % of the cases, with the remaining cagef4) run using a representative

industry secto6IC code National Pollutant Discharge Elimination System (NPDES) permit

codes were used to identify reactddlow characteristics for discharges. If a NPDES code was

not identified, the most applicable SIC (Standard Industrial Classification) code was used.
Surface water estimates were generated assuming an acute scenario of a single day release, and
chronic €enarios of 20 and 250 days of release. Wastewater treatment plants and water pollution
control plants were only assessed for chronic scenarios (Z268ndhys of release)

tted f
cases

Table 2-8. Summary of Surface Wate Concentrations by OES for Maximum Days of
Release Scenario

No. of Surface Water
OES Releases Concentration (7Q10)
Modeled : (pb)
Min Max
Manufactuing n=10 6.84E06 18.48
Import/Repackaging n=4 3.24E07 17.32
Processing as a Reactant n=18 4.15E05 5.71
Incorporation into Formulation n=4 1.60E04 81.34
OTVD n=17 1.00E04 5.97
OTVD (not in TRI/DMR) n=1 0.25 0.25
Closed Loop Vapor Degasers (not in TRI/DMR) n=1 0.25 0.25
Conveyorized Degreasers (not in TRI/DMR) n=1 0.25 0.25
Web Degreasers (not in TRI/DMR) n=1 0.25 0.25
Commercial Dry Cleaning Sites n=>5 6.25E03 5.51
Dry Cleaning (industrial only) n=2 2.69E02 0.12
Adhesives, Paints, and Coatings n=2 21.59 27.76
Chemical Maskant n=>5 5.34E04 0.21
Industrial Processing Aid n=14 1.39E05 11.39
Other Industrial Uses n==8 1.64E03 31.75
Other Commercial Uses n=7 1.69E03 0.37
Waste Handling, Disposal, Treatmgand Recycling n=13 5.80E-09 20.88
Grand Total n=113 5.80E-09 81.34

Maximum and central annual release amounts were available for four facilities/sites (Axiall Corporation, Greenchemg&Solvents

Chemicals, antUnivar USA Inc) This summary table oplcompiles the higlend release amount.
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Table 2-9. Summary of Surface Water Concentrations by OES for 20 Days of Release

Scenatrio for Direct Releaser Facilities

No. of c Surfac:(-;- Water
OES Releases oncertration (7Q10)
Modeled : (pob)
Min Max
Manufacturing n=5 1.19E04 99.82
Import/Repackaging n=3 4.05E06 2.18E02
Processing as a Reactant n=17 7.25E04 100
Incorporation into Formulation n=1 1.05E02 1.05E02
OTVD n=16 1.30E03 77.64
Commercial Dy Cleaning Sites n=4 8.81E02 79.55
Dry Cleaning (industrial only) n=2 0.39 1.69
Chemical Maskant n=3 4.60E03 1.33
Industrial Processing Aid n=12 0.66 170.63
Other Industrial Uses n==8 2.05E02 397.25
Other Commercial Uses n=7 2.11E02 4.63
WasteHandling, Disposal, Treatment, and Recycling n=5 0.27 6.06
Grand Total n =383 4.05E06 397.25

Table 2-10. Summary of Surface Water Concentrations by OES for 20 Days of Release

Scenario forIndire ct Releaser Facilities

No. of Surface Water

OES Releases Concent(rsglt()))n (7Q10)
Modeled _

Min Max
Manufacturing n=1 0.03 0.03
Import/Repackaging n=1 215.72 215.72
Incorporation into Formulation n=1 1220.57 1220.57
WasteHandling, Disposal, ieatment, and Recycling n=4 1.05 261.65
Grand Total n=7 0.03 1220.57

2.3.4.1.2 Characterization of Modeled Releases

As discussed in Sectiof.2.1.] releases dPCEwere determined from three data sources (TR,
DMRs, and CDR) for the 2016 calendar year, and assignegit8 CA COU categories

Overall, modeling was conducted on 94 uniqciva releasing facilities plus one industry with
sites nationwide (12,822 commeraiy-cleaningsites) As some facilities maie in more than

one OES category, and multiple facilities had both direct and indirect releases, a10&l of
facilitiesreleases were modeled for both the maximum days of release and 20 days of release
scenarios, as appropriaéhe 94 active releasergere located ir28 states; states with the

highest number of facilities (5 to 14 each) were TX, LA, IL, CO, CA, NY, andThid
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remaining 21 states had 1 to 4 facilities e&Gfure2-9 gives a graphical represetiten of the
number of active releasers were for each state.

CA, NY, OH

NJ, WV

AL, IN, MI, PA, 5C

AR, KS, KY, WA

CT, FL, ID, MA, MD, MN, OK, UT, VT, WI

—

(]
N

4 6 8 10 12 14 16
Number of Active Releaser Facilities Per State

Figure 2-9. Distribution of Active Facility Releases Modeled

The location of the actual releases, when accounting for indirect dischargerseddc 27
states (all states as the active releaser, excepW@ih) respect to watersheds, the releases
occurred across 66 HUE areas an82 HUC-12 aeas. Qer three quarters of the HUCs with
facilities contained only 1 release location (76% for H&&nd 93% for HUEL2). The
remaining HUCS contained 2 to 5 release locations.each

Direct and indirect dischargers accounted/f@¥oand24% of the total releases modeled,
respectively Site-specific waterbody flow/dilution data (identified via NPDES)&vavailable in
E-FAST 2014(U.S. EPA, 2014)pfor the majority of the releaseS1(%0); surrogate sitspecific
waterbody flow/dilution data were identified f6%6 of the cases; and the remaining cagd@84)
wererun using a representative industry sector SIC dedereleases motksl with a NPDES
(including a surrogate NPDES), surface water concentrations wetgatatl for frelowing
water bodies in 8b of the cases, and still water bodies for the remaining c&9@s) (Figure
2-10givesa graphical representation of the modeled releases described above.

3

T6%
24%
43%
B81%

Surrogate NPDES
7

Free-Flowing

Figure 2-10. Modeled Release Characteristics (Percent Occurrence)
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The predicted surface water concentrations for 65 modeled releasesled the lowest COC,
and the PDM days of exceedance for 41 modeled releases was 20 days or more. In general,
facilities with exceedances were facilities that had higher annual releaseiz Many releases,
but not all, were modeled using surrogateastrélows based on the industry sector.
Concentrations calculated using surrogate stream flows could be refined with the use of site
specific data

For indirect releasers, Lord Corp3aegertown, PA (OES: Incorporation into Formulation), had

the highessurface water concentrations (both maximum days of release and 20 days of release
scenarios). The annual release at this facility was the highest of all active releasers, and generally
was an order of magnitude higher than all other rele&esam flowdor the receiving facility

(EQ DETROIT INC, as determined from TRI) was not available-lAST (U.S. EPA, 2014p

and therefore the indirect release was modeled using a surrogate industry sector (SIC Code
Option).

For direct releasers, GM Components Holdings LLC in Lockport(QFS: OTVD), had the
highest surface water concentrations (both maximum days of release and 20 days of release
scenarios). This facility had an annual release amount significantly tbamcord Corp in
Saegertown, PA described above, but was modeled sgespecific stream flow data for a
free-flowing waterbodyA detailed summary table by facility is provided in the supplemental file
fRisk Evaluation foPCEData Extraction folConsumer and General Population Exposure
Monitoring Studies

2.3.4.2 Monitored Surface Water Concentrations

2.3.4.2.1 Measured Surface Water Concentrations from WQX/WQP

A summary of the WQX data obtained from the WQP is providdabie2-11 below for years
20132017 Per year, the cleansed datasets evaluated contaet@den 171 and 512 surface

water samples collected from 89 to 193 unique monitoring stations. Detection frequencies were
low, ranging fromb.5E01to 7.6%. Concentrations ranged from not detected (NDGE02 to

5) 109.2E02 pg/L in 2013, ND (R.2E02t0 5) to 1.6 pg/L in 2014, ND (34E02t01.8) to
3.2E02pug/L in 2015, ND (®.8E02t0 5) to5.2E02 pug/L in 2016, and ND (3.6E-02t0 5) to

6.2E01 pg/L in 2017. The temporal trend based on the average and maximum concentrations of
all samples is graptally presented ifrigure2-11. A peakwas observed in 2014, however

caution should be used in interpretingnds with this data due to the small number of samples
and the lack of samples collected from the same sitesyavéple years.
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Table 2-11. Measured Concentrations of PCE in Surface Water Obtained fromhe Water

Quiality Portal: 2013-20173

Concentrations (ug/L) in Only
Concentration in All Samples (pg/L) | Samples Above the Detection Limit
No. of No. of
Samples Average | Samples
(No. of Standard | (No. of
Detection| Unique Deviation | Unique Average *
Year |Frequency Stations) Rangée+ (SD) | Stations)| Range SD'®
2013 ND (2.6E£02to 5)| 2.3E01+ 7.2E02t0 8.2E02+
0.5% 366 (172) t0 9.2E02 5.8E01 2(2) 9.2E02 1.4E02
2014 ND (2.2E02to0 5)| 1.9E01+ 1.1E02t0 | 2.0E01+
7.6% 512 (193) to 1.6 5.0E01 39 (19) 1.6 3.5E01
2015 ND (3.4E02to | 2.0E01+ 1.7E02to0 25E02+
1.7% 347 (166) | 1.8) to3.2E02 1.7601 6 (2) 3.2E02 6.0E03
2016 ND (2.8£02t0 5)| 2.9E01+ 1.4E02to 29E02+
3.5% 201 (91) t0 5.2E02 7.6E01 7 (4) 5.2E01 1.3E02
2017 ND (3.6E02t0 5)| 3.4E01+ 1.8E02t0 | 2.4E01%
5.9% 171 (89) t0 6.2E01 7.5E01 10 (5) 6.2E01 2.6E01
All 5 ND (2.2E02t0 5)| 2.3E01+ 1.1E01to 1.7601+
Years 4.0% | 1597 (454) to 1.6 55601 | 64 (27) 1.6 2.9E01

13 pata were downloadddom the Water Quality Ptal (Nwgme, 2017), www.waterqualitydata.)jon

10/3/ 2018

by

selecting

iTetr achl or oResults waereereviewethVdnd ,

filtered to obtain a cleansed dataset (i.e., samples/siteselrainated if identified as estimated, quality control,

media type other than surface water, Superfund, landfill, failed laboratory quality control, etc.).
14 ND = Not Detected. Reported detection limits varied between samples, as shown in pesenthes

15 cdculations were performed using ¥z the reported detection limit when results were reported as not detected. If a
detection limit was not provided, calculations weegformed using ¥z the average of the reported detection limits in
all samples (average0.3ug/L).
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Figure 2-11. Temporal WQX Sampling and Surface WaterConcentration Trends: 2013-
2017

The quantitative ecological assessment used the 2016 data set only. For the 2016 data, only 7
samples from 4 monitoring sites (all in Tennessee)R@Hconcentrationsk@ve the detection

limit. The concentrations ranged fraldE02to 5.2E02 pug/L, whichare below the lowest

COC of 1.4 ugl/L.

Only one sample in the 202917 dataset (Sample ID nwisnc.01.01400387) had a concentration
that exceeded the lowest COC of 1gflj This sample was collected in 2014 from Marsh Creek
near New Hope, NC (Site ID USE®08732885) and had a concentration of 1.6 pug/L. The
sample site was not docated with any 2016 active releaser facility.

EPA performed a comparative trend analgdienvironmental releases from 2015 to 2017 to
assess the differences in environmergldases between each year. EPA determined that, 2016
(the selected data year), had a total of 137 reported environmental releasesagiear the
average number otleases (approximately 139) within thig@ar period. In 2016, there was

130 unique $es compared to 121 unique sites in 2015 and 148 unique sites in 2017. The number
of sites with exceedance for 20 days of release did not differ signifidetthyeen tb threeyear
periodand was 36 in 2016 compared to 38 in 2015 and 2017. The numlitesafish

exceedance for 250 days of release did not differ significhetiyeen the thregearand was 25

in 2016 compared to 23 in 2015 and 26 in 2017. In general,dekermined that the

environmental release data points did not differ significantignf2015 and 2017, and in some
cases 2016 data was close to the median or mean data points from 2015 to 2017. As a result,
2016 was selected as the data year for envieoah releases of PCE.

2.3.4.2.2 Characterization of WQP Data

The original dataset downloaded taned 7,661 samples for years 2013 through 2017.
Following the filtering and cleansing procedure, only 21% of the samples remained (n = 1,604)
The majority of the sanips (94%) were excluded because they were atopit mediai(e.,
groundwater, artificial, bulk deposition, leachate, municipal waste, or stormwater) or location
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type (.e., landfill, subsurface, spring, or well). A smaller number of samples were egclude
because they were quality control samples (~2%), estimated ¥alil#3, or had other quality
control issues (<1%pamples associated with one Superfund site (Palermo Wellfield Superfund
Site) were also excluded.

For the 2016 cleansed dataset (n = 2&rhples), observations were made in 19 states/territories
(AZ, IN, KS, LA, MD, MI, MN, MO, NJ, NM, NY, OH, OR, PA, PR, TN, TX, UT, and WI) at

91 unique monitoring sites, with 1 to 6 samples collected per samplin@sisgewatershed

level, observations we made in 47 HU@ areas and 68 HUC2 areasThe majority of HUCs

had only one monitoring site (68% for HLBZ 78% for HUG12). Up to 9 sites were present in a
HUC-8 and up to 4 sites in a HUL2. A list of individual HUCs, including the number of
monitaring sites and samples in each HUC, is providefigpendix E Table_ApxE-2 for HUC-

8 andTable_ApxE-3 for HUC-12.

An analysisof the 2016 cleansed dataset was also conducted to determine if any monitoring
station may be associated with 8tfpnd sites that could be contributingRGEreleases, and
thus would not fall under the scope of this TSk evaluation. For samples with
concentrations above the detection limit, there are four monitoring stations within 5 miles of a
Superfund siteHowever, there is no hydrologic connectivity as all four are located in a HUC
that is adjacent to the superfund site and not in the same tdelCFor monitoring stations that
were also cdocated in the same HUC as a facility, a search was also ceddoctSuperfund
sites within 1 mileThere are two ctocated monitoring stations within one mile of a superfund
site: USGS04092750 and USGB84095090While USGS04092750 is found in the same HUC
as a facility it is on a separate portion of the streatwaré& from the facility.The other station
USGS04095090, is however immediately downstream of a superfund site and is closer to it
(0.24 milesaway) than it is to the upstream facility (2.3 mil@say). Concentrations at this site
were notdeteced (sampéd in 20152017).No monitoring data from WQP was excluded based
on proximity to a Superfund site through this analysis.

2.3.4.2.3 Measured Concentrations of PCE from Published Literature

EPAGs review of published I|Iiterature yielded
data forPCEin the U.S; a summary of the individual studies is provided @ble2-12. Only

three studies were identifi€dJSGS, 200f (USGS, 2008 and(Singh et al., 1983, which
encompassed 416 surface water samples collecsdrivers and oceans between 1979 and
2001. The reportedoncentrations dPCEranged from below the detection limit.0E04to 0.2)

to 5.5 pg/L, with reported central tendency values ranging from <0.2 to 0.7 Twgloverall
detection frequency is a maxum of approximately 12%. The maximum concentration was
collected during a large nationwide survey of surface water for drinking water sources (rivers
and reservoirs) between 1999 and 2008GS, 200}, in whichPCEwas only detected in 3 of
375 samples. The next highest reported concentration wag 883 ug/L, from a sample
collected in the Eastern Pacifiicean in 19794981(Singh et al., 1983
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Table 2-12. Levels of PCE in U.S. Surface Water from Published Literature

Concentration (ug/L) Data
Countr Site Date |N (Detection Central | HERO/ lit
Y1 Information Sampled Frequency) Source Qe
Range | Tendency Score
(xSD)
Anchorage,
United | AK; Chester | 1998 :
States | Creek (6urban| 2001 11 (0) All ND (<0.2) 3975042 | Medium
sampling sites
Nationwide;
Surface water| ND
United | for drinking 1999 | 375 B.0E . .
States | water sources 2000 03 (<g'? NR 3975046 | Medium
(rivers and '
reservoirs)
Eastern Pacifi ND Mean: 0.7
: Ocean .
United o 1979 (<1.0E |(7.02049); :
States (tc(_:) a\l;;?;)r;féigos 1981 30(0:9) 04) 1 Median: 29192 | Medium
: ’ 2.8603 | 4.0204
Chile)

NR = Not reported
ND = Not detectedgetection limit reported in parenttessif available.

2.3.4.2.4 Geospatial Analysis Comparing Pedicted and Measured Surface Water
Concentrations
A geospatial analysis at the watershed level (FBJ&hd HUCG12) was conducted to compare
the measured and predicted surface water concentrations in 2016 and investigate if the facility
releases may be assated with the observed concentrations in surfear. A geographic
distribution of the concentrations can be founé&igure4-3 andFigure4-4 (eastand west US
respedwely) for the maximum days of release scenario, arkigare4-5 andFigure4-6 (east
and west USrespectively for the 20days of release scenario. Overall, there ard. 33
states/territories with either a measuredosmration or a predicted concentration; at the
watershed level, there are 109 H8Greas and 149 HUL2 areas with either measured or
predicted concentration8ppendix ETable_ApxE-2 andTable_ApxE-3 provides a list of
states/territories with facility releases (as mapped) and/or monitoring sites.
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2.3.4.2.5 Co-location of PCE Releasing Facilities and Monitoring Stations

The ceoccurence ofPCEreleasing facilities and monitoring stations in a HUC is shown in

Figure 212 (Little Arkansas and Rusbkermillion) andFigure2-13 (Little CalumentGalien and

Lower Grand) There are four HU@ areas that have both measured and predicted
concentrations. As the measured concentrations were below the detection limit and the number
of samples collected was small, definitive conclusions could not be drawn on @ossibl
assaeiations between measured concentrations in surface water and predicted concentrations
from facility releases. The docated facilities and monitoring stations are briefly described

below and summarized ifable2-13.

A. HUC 11030012 (Little Arkansas in Kansas) has one facility with modeled 7Q10 surface
water concentrations ranging frafmiE02to 6.6E01 ppb, and 7 monitoring stations all
with concentrabns less than the reported detection limit (<0.1 pphd monitoring
stations are over 20 miles downstream of the facility or are neithesngownstream of
the facility.

B. HUC 07040001 (RusNermillion in Minnesota) has one facility with modeled 7Q10
suface water concentrations ranging fraE03to 5.6E02 ppb, and 1 monitoring
station with a nofdetect concentration (<0.1 ppb) that is located approximately 20 miles
downstream of the facility.

C. HUC 04040001 (Little Calumegalien in Indiana) has omeceiving facility with
concentrations ranging frotm1to 1.7 ppb, and two monitoring stations with rabetect
concentrations (<0.1 ppblhe monitoring stations are either over 2 miles downstream
of the facility, or neither upor downstream of the fadty. It should be noted however,
that a modeled receivirfgcility (East Chicago Municipal Sewage Treatment Plant; FRS
110006645531) is located just outside of the HUC on the south side. Monitoring site
USGS04092750 is located on a canal/ditch norttheffacility; based on NHD water
flows south from the moroting site toward the facility.

D. HUC 04050006 (Lower Grand in Michigan), has one receiving facility with
concentrations ranging from 0.1 to 1.0 ppb, and one monitoring station withetect
concentrations (<0.1 ppb)
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Figure 2-12. Co-Location of PCE Releasing Facilities and WQX Monitoring Stations at the
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Table 2-13. Co-Location of Facility Releases and Monitoring Sites within HUC 8 and HUC
12 Boundaries (2016)

Facilities in HUC Monitoring Sites in HUC
Modeled 7Q10 Measured Location
Map | HUC 8 Site Surface Water Monitoring Site 1D No. of | Surface Water Relative to
(Name, Location, FRS) | Concentrationg® g Samples| Concentrations Facility®
(Hg/L) (Ho/L) (Miles)
USGS07143672 4 <0.1 (all) Downstream/23.]
USGS07144100 4 <0.1 (all) Downstream/34.7
11030012 CHS McPherson Refinery | 5 4o 0.0441 USGS37533809720080| 2 <0.1(all) | Downstream/33.4
A Little McPherson, KS 20 days: 0.66
Arkansas|  (FRS 110015862440) USGS37534809726280 2 <0.1(all) | Downstream/33.:
USGS37533809729080 2 <0.1 (all) Neither/42.9
07040001| Flint Hills Resources Pine . ‘
B Rush Bend LLCRosemount, MN 3258 S:y:bob%%%g' USGS44384009240030 1 <0.16 Downstream/20.3
Vermillion (FRS 110000424611) ys®.
Tradebe Treatment &
Recycling LLC
East Chicago, IN USGS04095090 1 <0.16 Downsteam/2.3
(FRS 110000397874)
04040001
C Little Receiving Facility 250 days: 0.084
Calumet (modeled site): 20 days1.05
Galien | Advanced Waste Services ¢
Indiana LLC/Covanta USGS04092750 4 <0.16 (all) Neither/14.5
Environmental Solutions LL(
Portage, IN
(FRS 110020159852)
04050006| Piano FactorsGrand Haven . i
D | Lower Grand Haven, M 2%%%?’35101'%749‘ USGS04119400 4 <016 (all) | Upstream/10.8
Grand (FRS 110006739832) ys: -

& Concentrations above the COC5fug/L are shown in boldConcentrations leading to modeled days of
exceedance 020 daagteriska)e i ndicated by an

® The number of miles between the facility and monitoring site are based on Euclidean distance.

¢The HUC 8 ceocated facility and monitoring station are alsdghe same HUC 12 (040400010509; Willow
CreekBurns Ditch).

dThe East Chicagblunicipal Sewage Treatment Plant (FRS 110006645531), which receives wastewater from
Safety Kleen Systems, Inc. in East Chicago, IN is not located in the HUC, but is lesdtseoljth of the HUC,

near monitoring site USG®4092750This monitoring site isocated on a canal/ditch, and according to NHD,

the water flows south from the monitoring site toward the facility.

2.3.4.3 Assumptions and Key Sources of Uncertainty for

Environmental Exposures
The WQP Tools contains data from USGS NWI S
largest environmental monitoring databases in the Bl8gmc, 2017; however,
comprehensive information needed for data interpretation is not always reasonabbjeavaila
some nstances, proprietary information may be withheld, or specific details regarding analytical
techniques may be unclear, or not reported at all. As a result of all of these shortcomings, there
are uncertainties in the reported data that afecdif to quanify with regard to impacts on
exposure estimates.

The quality of the data provided in the USGS

Pagel27of 714


https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=3827244

the information provided is non quantitative.
results wee obtained fom these datasets, the monitoring studies used to collect the data were

not necessarily specifically designed to evaluate PCE distribution across the U.S. The available
data represent a variety of discrete locations and time periods; tleereifouncetain whether

the reported data are representative of all possible nationwide conditions. Nevertheless, these
limitations do not diminish the overall findings reported in this assessment that exposure data
showed very few instanceisg(, lessthan 0.01 perent) where measured PCE levels in the

ambient environment exceeded the identified concentrations of concern for water or organisms
(1.4 ppb). It i s also Iimportant to note that
stationsaligned withthe watersheds of the PCE releasing facilities identified under the scope of
this assessment, and thelooated monitoring stations had samples with concentrations below

the detection limit; therefore, no direct correlation can be made betivem.Genesting co-

located instream measurements with known discharging facikbetd improve the

characterization of instream concentrations of PCE in the environment and enhance modeled
results

The DMR, TRI and CDR databases represent compsareesourcesf environmental release

data for the UShowever, there are limitations and assumptions involved. These data are self
reportedby facilities and subject to minimum reporting thresholds; therefore, they may not
capture releases from smallecifdies (i.e., environmental releases may be underestimated).

Some of the reported information may be inaccurate because it reflects approximations rather
than actual emissions or release data. TRI is based on mass balances and emission factors,
whereas MR is based nrepresentative pollutant monitoring data at facility outfalls (mg/L) and
corresponding wastewater discharge (million gallons per day). The assumed maximum days per
year of release from each facility is uncertain and may in some cases lealtestimaon of

daily release rates.

Use of release information from facility data used to estimate environmental exposures is
constrained by a number of uncertainties including: the heterogeneity of processes and releases
among facilities grouped whiin a givensector; assumptions made regarding sector definitions

used to select facilities covered under the scope; and fluctuations in the level of production and
associated environmental releases incurred as a result of changes in standard operating
procedures. Urgtainty may also arise from omissions in the reporting data, such as sectors that
are not required to report, facilities that fall below the reporting threshold, or facilities for which
forms simply are not filed.

A major limitation assoctad withuseof t he E ®&ASERA, 2040 model relates to

the assumptions made regarding missing information that was required for model input, such as
site-specific stream flow data. When sgpecific or surrogate sigpecific stream flow data were

not available, flondata based oa representative industry sector was used in the assessment.
This includes cases where a receiving facility for an indirect release could not be determined.

The EFAST model uses several physicalemical and fate propertiesestimatednputs {.e.,
bioconcentration factor, removal in wastewater treatment, groundwater migegttipnrhe
inputs for the Mackay fugacity model include degradationtinads in environmental media,
emission rates, organic carbon partitemefficient (Koc), melting poin, etc. Since these inputs
are estimation, there may be associated erfburs.to the differences among study conditions,
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generating confidence intervals for each physitemical and fate property would be very

complex or gen impossible, because EPA doet have a full extracted dataset of physical
chemical properties and there are broad differences in fate study conditions. However, the range
and quality of available data were considered in the fate and exposure astes§ta&n

The EFAST model dognot consider volatilization of PGE&nd, for static water bodies; E
FAST doesndt t ake dTherefdrdincsome waysheE-FASTredimades r at i on
are overestimatingxposurebecause PCE is a volatile chemical

Additionally, the data cuently available in EFAST 2014(U.S. EPA, 2014pare 15 to 30 years
old. Although stream conditions do change over time, changes in the flow values are not
expected to be drastic. More recent flow data are available through the National Hydrological
Dataset (NHD). It is importarb note however, that these limitations are unlikely to change the
stated conclusions of this assessment because they are based on a series of conservative
assumptions that likely overestimate exposure potential.

With respect to the geospatial analysimitation is the accuracy of the latitudes and

longitudes. The geographic coordinates for facilities were obtained from the FRS Interests
geodatabase, which are assigned through various methods includingnpégietation, address
matching,andGPShese are considered fABest Pickod coor i
accuracy values for each record based on the method used, the true accuracy of any individual

point is unknown. Also, in some cases the receiving feeslfor indirect releases could rias

determined. In these cases, the location of the active releaser was mapped. As such, the co

location of facilities and monitoring sites may have been missed. As the number of unknown

receiving facilities was small drmost monitoring sites had sampl@gh concentrations below

the detection limit, this would have minimal impact on the watershed analysis.

2.3.4.3.1 Confidence in Aquatic Exposure Scenarios

Confidence ratings for aquatic exposure scenarios are informeatcbytainties surrounding inputs
and approehes used in modeling surface water concentratiorfS8ettion2.2.1.1 confidence ratings
are assigned tihese estimated daily releases (kg/diig) on a per occupational exposure scenario
(OES) basis and prianly reflect moderate confidence (one OES shows high confidence for this
estimatg. These release estimates serve as the key exposureinmdsandare therefore an
essentiatomponent of the overall aquatic exposure scenario confidence.

Other conglerations that impact confidence in the aquatic exposure scenarios include the model
used EFAST 2014 (U.S. EPA, 2014)and itsassociated default and usslected values and

related uncertainties. As describediection2.3.4.3 thae are uncertainties related to the apitit
E-FAST 2014(U.S. EPA,20140b to incorporate downstream fate and transport; the likely number of
release days from given discharging facilities; and, in some dasewlien the NPDES for the
discharging facility cannot be found Wih the EFAST database), the applied stream flow
distribution.

There are monitoring data available in surface water that reflect botffieicdly and ambienti(e.,
background) exposure levels in this media in the United Staseafrom the open ldgrature and the
Water Quality Portal database rejgatbackground levelsf PCEin surface watethatrangedfrom
nondetect (ND) to 310 pg/L
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2.4 Human Exposures

EPA evaluated acute and chronic exposures to workers by dermal and inhalation routes and
occupaitonal nonusers (ONUS) by inhalatiamutes in association with PCE use in industrial and
commercial applications. EPA also evaluated acute exposures to consumers by dermal and
inhalation routes in association with PCE use in consumer applicallomsssessed conditions of

use are descrildeabove inTable1-4; however, due to expected similarities in or lack of data to
distinguish some conditions of use, both exposures/releases and mr@l@atd consumer

exposues for several of the subcategories of us€ahle1-4 were grouped and assessed together
during risk evaluation. For exampkubcategories for intermediate uses in industrial gas
manufacturing, basic organic cheal manufacturing, and petroleum refineries may generally have
similar worker activities, and EPA does not have data to distinguish whether workers are exposed
differently for these subcategories. Therefore, EPA has grouped these intermediate corfidifens o
into one occupational scenario. A crosswalk of the conditions of usabie1-4 to the occupational
and consumer scenarios assessed in this report is provitiadle®-14 below. Table2-14 also
includes a crosswalk to the condition of use titles used in the supplementlfifgemental
Information Risk Calculatoror Occupational Exposure$he Supplemental Information Risk
Calculator for Occupational Exposur@Risk Calculator] is an interactive spreadsheet that allows a
user to view exposure results for a selected Occupational Exposure Scenarion@RiES)g

exporing how risks change from the use of various degre®PIbf(i.e., respiratorassigned

protection factor APF) or glove protectionfactor(PF). The user can select the desired OES, PPE
options and for dermal exposures the worker type (eithavarage adult or a female of
reproductive age) from a drajown mem and see how risks change for the various human health
hazards associated with PCE (see Se@i@ifor discussion of human health hazards)
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Table 2-14. Crosswalk of Subcategories of Use Listed ifable 1-4 to Occupational Exposure Scenarios Assessed in the Risk

Evaluation
Occupational Associated Consumer
Exposure Scenario| Condition of Use in Exposure
Life Cycle Stage Category? Subcategory® (OES) Risk Calculator Scenario
Manufacture Domestic Domestic manufacture Section2.4.1.6 Manufacturing N/A
manufacture Manufacturing
Import Import Section2.4.1.7i Repackaging N/A
Repackaging
Processing Processing as {Intermediate in industrial | Section2.4.1.8i Processing as N/A
reactant/ gas manufacturing Processing as a Reactant/
intermediate Reactant Intermediate
Intermediate in basic
organic chemical
manufacturing
Intermediate in petroleum
refineries
Reactant Use
Incorporated |Cleaning and degreasing | Section2.4.1.9i Incorporation into N/A
into products Incorporation into | Formulation-
formulation Formulation, Degreasing Solvent;
mixture or Mixture, or Reactan{ Incorporation into
reaction Product Formulation- Dry
product Cleaning Solvent;

Adhesive and sealant
products

Incorporaton into
Formulation-
Degreasing Solvent;
Incorporation into
Formulation-
Miscellaneous
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Occupational Associated Consumer
Exposure Scenario| Condition of Use in Exposure
Life Cycle Stage Category? Subcategory® (OES) Risk Calculator Scenario
Paint and coating product Incorporation into
Formulation-
Degreasing Solvent;
Incorporation into
Formulation-
Miscellaneous
Other chemical products Incorporation into
and prearations Formulation-
Aerosol Packing;
Repackaging |Solvent for cleaning or Section2.4.1.7 Repackaging N/A
degreasing Repackaging
Intermediate
Recycling Recycling Section2.4.1.26 Disposal/Recycling | N/A
Waste Handling,
Disposal, Treatment
and Recycling
Distribution in commerce Distribution Distribution Activities related to | N/A N/A

distribution €.9g.,
loading, unloading)
are considered
throughout the life
cycle, rather than
using a single
distribution

scenario.
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Occupational Associated Consumer

Exposure Scenario| Condition of Use in Exposure

Life Cycle Stage Category? Subcategory® (OES) Risk Calculator Scenario
Industrial use Solvents (for |Solvents and/or Degreasg See sections for See sections for N/A

cleaning or
degreasing)

(cold, aerosol spray or
vapor degreaser; not
specified in comment)

specifieddegreasing
and cleaning
operations.

specified degreasing
and cleaning
operations.

Batch vapor degreaser
(e.g.,opentop, closed
loop)

Section2.4.1.10
Batch Operlop
Vapor Degreasing;
Sed¢ion2.4.1.11
Batch Closed.oop
Vapor Degreasing

Opentop Vapor
Degreasing;
Closed Loop Vapor
Degreasing

In-line vapor degreaser
(e.g.,conveyorized, web
cleaner)

Section2.4.1.12
Conveyorized Vapol
Degreasing;
Section2.4.1.13
Web Degreasing

Conveyorized Vapor
Degreasing;
Web Degreasing

Cold cleaner

Section2.4.1.14
Cold Cleaning

Cold Cleaning

Aerosol spray
degreaser/cleaner

Section2.4.1.15
Aerosol Degreasing
and Aerosol
Lubricants

Aerosol Degreasing/
Lubricants

Dry cleaning solvent

Spot cleaner

Section2.4.1.16
Dry Cleaning and
Spot Cleaning

Post2006 Dry
Cleaning (including
spot cleaning);
4th/5th Gen Only
Dry Cleaning
(including spot
cleaning)
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Occupational Associated Consumer
Exposure Scenario| Condition of Use in Exposure
Life Cycle Stage Category? Subcategory® (OES) Risk Calculator Scenario
Lubricants and|Lubricants and greases | Secton2.4.1.15 Aerosol Degreasing/| N/A
greases aerosol lubricants Aerosol Degreasing| Lubricants;
and Aerosol
Lubricants;
Lubricants and greases | Section2.4.1.20 Metalworking Fluid | N/A
penetrating lubricants, Metalworking Fluids
cutting tool coolants
Adhesives and|Solventbased adhesives | Section2.4.1.17 Adhesives N/A
sealants and sealants Adhesive, Sealants,
Paints, and Coating!
Paints and Solventbased paints and | Section2.4.1.17i Paints/Coatings; N/A
coatings coatings, including for Adhesive, Sealants,| Chemical Maskant
including paint |chemical milling Paints, and
and coating Coatings;
removers Section2.4.1.18
Maskant for
Chemical Milling
Processing Pesticide, fertilizer and | Section2.41.19 Industrial Processingl N/A
aids, not other agricultural chemica Industrial Processin( Aid

otherwise listeq

manufacturing

Aid
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Occupational Associated Consumer
Exposure Scenario| Condition of Use in Exposure
Life Cycle Stage Category? Subcategory® (OES) Risk Calculator Scenario
Processing Catalyst regeneration in | Section2.4.1.19 Industrial Processing| N/A
aids, specific tq petrochemical Industrial Processin( Aid
petroleum manufacturing Aid
production
Other uses Textile processing Section2.4.1.23 Other Industrial Useg N/A

Other Industrial
Uses

i Textile Processing

Wood furniture
manufacturing

Section2.4.1.23
Other Industrial

Other Industrial Useg
T Wood furniture

Uses manufacturing
Laboratory chemicals Section2.4.1.2% Laboratory chemicalg

Laboratory

Chemicals

Foundry appcations

Section2.4.1.23
Other Industrial
Uses

Other Industrial Useg
i Foundry
Applications

OtherDoD Uses

Section2.4.1.23
Other Industrial
Uses

Other DOD Use$
Water Pipe Repair;
Other DOD Use$

Oil Analysis
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Life Cycle Stage

Category?@

Subcategory®

Occupational
Exposure Scenario
(OES)

Associated
Condition of Use in
Risk Calculator

Consumer
Exposure
Scenario

Commercial/consumer
use

Cleaning and
furniture care
products

Cleaners and degreasers

(other)

Section2.4.1.21
Wipe Cleaning and
Metal/Stone
Polishes;
Section2.4.1.22
Other Spot
Cleaning/Spot
Removers
(Including Carpet
Cleaning);
Section2.4.1.24
Other Commercial
Uses

Wipe Cleaning and
Metal/Stone Polishes
Other Spot
Cleaning/Spot
Removers (Including
Carpet Cleaning);
Other Commercial
Uses- Mold Release

Section2.4.2.3.1
Aerosol
Degreasers
(includes: marine
cleanerdegreaser
coil cleaner,
electric motor
cleaner, parts
clearer, cable
cleaner, stainless
steel polish,
electrical
energized cleaner
wire and ignition
demoisturants,
electric motor
cleaner; brake

cleaners)
Dry cleaning solvent Section2.4.1.16 Post2006 Dry Section2.4.2.4
Dry Cleaning and | Cleaning (including | Dry-Cleaned
Spot Cleaning spot cleaning); Articles

Spot cleaner

4th/5th Gen Only
Dry Cleaning
(including spot
cleaning)

Section2.4.2.3.3
Combined under
Aerosol Cleaner
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Life Cycle Stage

Category?@

Subcategory®

Occupational
Exposure Scenario
(OES)

Associated
Condition of Use in
Risk Calculator

Consumer
Exposure
Scenario

Automotive care products
(e.g.,engine degreaser an

brake cleaner)

Aerosol cleaner

Section2.4.1.1%
Aerosol Degreasing
and Aerosol
Lubricants

Aerosol Degreasing/
Lubricants

Section2.4.2.3.1
Brake Cleaner

Section2.4.2.3.2
Parts Cleaner

Section2.4.2.3.3
Mold Cleaner,
Weld Splatter
Protectant

Section2.4.2.3.4
Vandalism Mark
and Stain
Remover

Non-aerosol cleaner

Section2.4.1.21
Wipe Cleaning and
Metal/Stone
Polishes

Wipe Cleaning and
Metal/Stone Polishes

Section2.4.2.3.5
Marble and Stone
Polish (liquid)

Lubricants and
greases

Lubricants and greases
(e.g.,penetrating
lubricants, cutting tool
coolants, aerosol
lubricants)

Section2.4.1.1%
Aerosol Degreasing
and Aerosol
Lubricants;
Section2.4.1.20i
Metalworking Fluids

Aerosol Degreasing/
Lubricants;
Metalworking Fluid

Section2.4.2.3.6
Cutting Fluid

Section2.4.2.3.7
Spray Lubricant
and Penetrating
oil
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Occupational Associated Consumer
Exposure Scenario| Condition of Use in Exposure
Life Cycle Stage Category? Subcategory® (OES) Risk Calculator Scenario
Adhesives and|Adhesives for arts and Not assessed in N/A Section2.4.2.3.8
sealant crafts occypational settingg Adhesives
chemicals T consumer use only (includes
industrial
adhesive, arts an
crafts adhesive,
gun ammunition
sealant)
Section2.4.2.3.9
- Livestock
Grooming
Adhesive
Light repair adhesives Section2.4.1.17 Adhesives Section
Adhesive, Sealants, 2.4.2.3.10
Paints, and Coating: Column
Adhesive,Caulk
and Sealant
Paints and Solventbased paints and | Section2.4.1.17 Paints/Coatings Section
coatings coatings Adhesive, Sealants, 2.4.2.311-
Paints, and Coating! Outdoor
watershield
(liquid)
Section
2.4.2.3.12

Coatings and
primers (aerosol)
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Life Cycle Stage

Category?@

Subcategory®

Occupational
Exposure Scenario
(OES)

Associated
Condition of Use in
Risk Calculator

Consumer
Exposure
Scenario

Section
2.4.2.3.13Rust
Primer and
Sealant (liquid)

Section
2.4.2.3.14
Metallic
Overglaze

Other Uses

Carpet cleaning

Section2.4.1.22

Other Spot

Not found as

Other Spot Cleaning/Spot consumer produc
Cleaning/Spot Removers (Inclding
Removers Carpet Cleaning)
(Including Carpet
Cleaning)

Laboratory chemicals Section2.4.1.2% Laboratory chemical§ Not assessed in
Laboratory consumer setting
Chemicals i occupational

use only
Metal (e.g.,stanless steel)| Section2.4.1.21- Wipe Cleaning and | Section

and stone polishes

Wipe Cleaning and
Metal/Stone
Polishes

Metal/Stone Polishes

2.4.2.3.15Marble
and Stone Hesh
(wax)
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Occupational Associated Consumer
Exposure Scenario| Condition of Use in Exposure
Life Cycle Stage Category? Subcategory® (OES) Risk Calculator Scenario
Inks and ink removal Section2.4.1.24i Other Commercial | Section2.4.2.5.3
products Other Commercial | Uses- Printing and2.4.2.3.4Ink
Uses removal
combined under
Aerosol Cleaner
(vandalism and
stain remover)
use in printing
inks discussed as
Aot her u
Weldind’ Section2.4.1.1% AerosolDegreasing/ | Section2.4.2.3.3
Aerosol Degreasing| Lubricants Combined under
and Aerosol Aerosol Cleaner
Lubricant$ (weld splatter
protectant)
Photographic film Section2.4.1.24 Other Commercial | Not found as
Other Commerd Uses- Photographic | consumer produc
Uses Film
Mold cleaning, release an| Section2.4.1.24i Other Commercial | Secton2.4.2.3.3
protectant products Other Commercial | Uses- Mold Release | Combined under
Uses Aerosol Cleaner
(mold cleaner)
Disposat Disposal Industrial pretreatment Section2.4.1.26- Process Solvent N/A

Industrial wastewater
treatment

Waste Handling,
Disposal, Treatment
and Regcling

Recycling and
Worker Handling of
Wastes
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Occupational Associated Consumer
Exposure Scenario| Condition of Use in Exposure
Life Cycle Stage Category? Subcategory® (OES) Risk Calculator Scenario

Publicly owned treatment
works (POTW)

Underground injection

Municipal solid waste
landfill

Hazardousvastelandfill
Other bnd disposal

Municipal waste
incinerator

Hazardous waste
incinerator

Off-site waste transfer

Off-site waste transfer

aThese categories abnditions of use appear in the Life Cycle Diagram, reflect CDR codes, and broadlgnepoeslitions of use of PCE in industrial and/or
commercial settings.

bThese subcategories reflect more specific uses of PCE.

¢The repackaging scenario covers athigse sites that purchase PCE or PCE containing products from domestic and/or foptigns supa repackage the PCE from
bulk containers into smaller containers for resale. Sites that import and directly process/use PCE are assessedrh¢baditevaf use. Sites that import and either
directly ship to a customer site for processingise or warehouse the imported PCE and then ship to customers without repackaging are assumed to have no exposures C
releases and only the processing/use of P@lieatustomer sites are assessed in the relevant conditions of use.

ddentified weldingproducts were angpatter aerosol products; therefore, the assessment is included with the assessment of other aerosol products.

€ Each of the conditions of use BCE may generate waste streams of the chemical that are collected and transportepaiytisites for disposal, treatment, or
recycling. Industrial sites that treat, dispose, or directly discharge onsite wastes that they themselves generatdaresassdesendition of use assessment. This
section only assesses wastes of PCE thajesrerated during a condition of use and sent to a-farty site for treatment, disposal, or recycling.
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2.4.1 Occupational Exposures
The foll owing subsections describe EPAGS appr oa
each condition of usessessed. For additional details on development of approaches and results refer to
theEnvironmental Releases aftcupational Expage AssessmeriSupplemental Engineering Report
(U.S. EPA, 20204

24.1.1 Approach to Workers and Occupational NorUsers
As described in thBroblem Formulatiorof the Risk Evaluation ford?chloroethylen¢Ethene, 1,1,2;2
Tetrachloro)(U.S. EPA, 2018)] for each condition of use, EPA endeavorslistinguish exposuresifo
workers and occupational narsers (ONUs). Normally, a primary difference between workers and
ONUs is that workers may handle PCE &agte direct contact with the chemical, while ONUs are
working in the general vicinity of workers but do not handle P@dEdob not have direct contact with
PCE being handled by the workef$ie size of the area that ONUs may work can vary across each OES
and across facilities within the same OES and will depend on the facility configuration, building and
room sizes, presenoé vapor barrier, and worker activity pattern. For example, an ONU can be a
production employee whose workstation is located on ttterfafloor where a degreasing unit is
installed. Absence of any vapor barrierg,walls) between the degreaser anel tbst of the factory,
this fAareao can be an entire factory floor. AIl't
whereachemical is handled(g.,a room in a dry cleaning shop where the dry cleaning machine is
installed and where drgleaned loads are unloaded, pressed, and finished). Where possible, for each
condition of use, EPA identified job types and categoriesiskers and ONUSs.

EPA evaluated inhalation exposures to workers and ONUSs, and dermal exposures to workers. EPA did
not assess dermal exposuregablUsas EPA does not expe®dNUs to haveoutinedermal exposures

in the course of their worldepending onte condition of use, ONUs may have incidental dermal
exposureslue to surface contaminatiddowever, datad.g.,frequerty and amount of liquid on the skin
after contact) were not identified to assess this exposure.

24.1.2 Number of Workers and Occupational NorUsers Approach and
Methodology
Where available, EPA used CDR data to provide a basis to estimate the number of workaxdJs.
EPA supplemented the available CDR data using available market data; NAICS and SIC code data from
TRI, DMR, and NEI sites idaified for each condition of use (for number of sites estichagé® Section
2.2.1.2.2; and analyzing Bureau of Labor Statistics (BLS) and U.S. Census data using the methodology
described in th&nvironmental Rehses andccupational ExposurAssessmeriSupplemental
Engineemg Report (U.S. EPA, 202011 Where market penetration data and-specific NAICS/SIC
codes from TRI/DMR/NEI were not available, EPA estimdtednumber of workers using data from
Generic Scenario$5S9 andEmission Scenario Documents3Dg. For additional details on
development of estimates of number of workers refer to Apgexdi the Environmental Releases and
Occupational Exposurassessient(Supplemental Engineering Repdit).S. EPA, 2020y

Table2-15 presents the confidence rating of data that EPA used to estimate number of sites and workers.
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Table 2-15. Data Evaluation of Sources Containig Number of Worker Estimates

Source Reference Data Type Data Quality Rating Condition(s) of Use
(U.S. EPA20169 |Number of Worker High Manufacturing
(U.S. BLS, 201% |Number of Worker High Manufacturing; Repackaging;
Processing as a Reactant;
Incorporation into Formulation,
Mixture, or Reaction Product;
Cold Cleaning; Aerosol
Degreasing and Aerosol
Lubricants; Dry Cleaning and Spp
2019 Paints and Coatings; Chemical
Maskants; Industrial Processing
Aid; Other Industrial Uses;
Laboratory Chemicals; Waste
Handling, Disposal, Treatment,
and Recycling
OpenTop Vapor Degreasing
(OECD, 20173 |Number of Worker! ~ N/AT ESD | SlosedLoop Vapor Degreasing,
Conveyorized Vapor Degreasing
Web Degreasing
(A, CZ.OPlr%ducts, Number ofWorkers High Maskants for Chemical Milling
(Spirit /gngOQSvstems Number of Worker High Maskants for Chemical Milling
(OECD, 201) Number of Worker N/AT ESD Metalworking Fluids
(OECD, 2017 |Number of Worker N/AT ESD Other Spot Cleaning/Spot
) RemovergIncluding Carpet
(U.S. EPA, 1994p | Number of Worker N/AT GS Cleaning)
(CARB, 2000 Market Penetratiof High Aero_sol Degreasing and Aerosol
Data Lubricants
(DLI/NCA, 2017) MarketDF;?getra“O' High Dry Cleaning

24.1.3

Inhalation Exposures Approach and Methodology

To assess inhalation exposure, EPA reviewed exposenitoring datadentified through the

systematic review process (described in Sedtinandmonitoring data providetb EPA by other

government agencies..,OSHA and DOD)nd mapped them to specific comalits of use.

Monitoring data used in the occupational exposure assessment include data collected by government
agencies such as OSHA and NIOSH, and data found in pabligerature. For each exposure scenario
and worker job catempmngpué dwo) kewbeor Bwvaclbpht e,
representative afentral tendencandhigh-endexposure levels. For datasets with six or more data

points, cemal tendency and higand exposures were estimated using tieas@l 98" percentile viue

from the observed dataset, respectively. For datasets with three to five data points, the central tendency
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and highend exposures were estimated using the medidmaximum values. For datasets with two

data points, the midpoint and the maximum valaee presented. Finally, datasets with only one data

point were presented-#& For datasets including exposure data that were reported as below the limit of
detectionLOD),EPA esti mated the exposure concGQuddnesati or
for Statistical Analysis of Occupational Exposure D@teS. EPA, 1994)3%. A dataset comprises the

combined exposure monitoring data from all studies applicable to that condition of use.

For exposure assessment, personal breathing zone (PBZ) monitoring data were used to determine the
time-weighted average (TWA) exposure concentration. TWA exposure ioatiens are then used to
calculate the Acute Concentration (A@ed for estimating ateirisks {.e., risks associated from a

single day or 24r of exposure)Average Daily Concentrations (AD@}¥ed for estimating chronic,
noncancer risksand Lifetime Average Daily Concentration (LADG$ed for estimating chronic cancer
risks. AC, ADC, ad LADC are calculatedsing the approach and equations describégppendix B

and C oftheEnvironmental Releases a@tcupational ExposurAssessmeriSypplemental

Engineering Repoyi(U.S. EPA, 2020} Table2-16 presents theata qualityrating of monitoring data

that EPA used to assess occupational exposures. EPA evaluated monitoring data usihgatitneva
strategies laid out in thispplication of Systematic Review in TSCA EigiluationgU.S. EPA, 2018p

All exposure monitoring data used in the assess

EPA also preented TWA concentrations based on shorter averaging tergeslé-min, 30min, 1-hr,

and 4hr) in addition to fullshift (either 8 or 12hour) TWAs for several conditions of ugdthough
shorttermexposurec an be consi der e d dfieafom theeACia that theyanernets 0, t
representative of a fulayds exposure durather, represent exposures for a partial shift or single

exposure activityShortterm dataare not useth assessing risks as health data were not reasonably
available fo shorter durationsAC, ADC, and LADC values are only calculated based on tihesifuft
(8-or12hr TWAs)asfuls hi ft data represent the closest app
full day (i.e.,24-hr), assuming no exposure once the workards the job site. The fulihift exposure

results can then be averaged over @dr, working years, or lifetime years to estimate AC, ADC, and
LADC, respectively. Shoit er m dat a may not be representative
underestimating &, ADC, and LADC resultsShortterm TWAs are only presented for context where

data were availabletodosasE PAG6s pri mary concer n-shifbpexpodures s as s
Therefore, no effort was made to estimate shdeten exposure values whettata were not reasonably
available.

For several conditions of use, EPA modeled exposure in occupational settings. The models were used to
either supplement existing exposure monitoring data or to provide exposure estimates where measured
data are unavaible. The use of modeling to supplermeristing exposure monitoring data was
primarily wused to aid EPAO6s wunderstanding of th
exposures within the condition of use. For example, where model results andrimguitta are

similar, it helps corrobrate the representativeness of the data to actual exposures. When determining
unreasonable risks for scenarios with both monitoring data and modeling, EPA generally uses
monitoring data results over modeling unlessdata quality score for the monitogmlata is low, or

there were limited number of data points for the scenario such that the representativeness of the data is
limited. Where measured monitoring data and models were not available, EPA estimated exposures
using values from GSs and ESDs.

6 Using thef if the geometric standard deviation of the data is less than 3:8-aifdthe geometric standard deviation is

3.0 or grater.
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Table2-17 provides a summary of the availability of monitoring data and models for estimating
exposures for each OES, the numbeanbélation monitoringlata points (if any)he availability of

monitaring data or models for workers and ONUSs, the data quality scores of the monitoring data used in
assessment

t he

of

each

COu, and EPAOs

Table 2-16. Data Evaluation of Sources Containing Occupational Exposure Monitoring Data

Source Reference Data Type el Quallty Condition of Use
Rating
PBZ : o :
(HSIA, 20183 Monitoring High Manufacturing; Processing as a Reactant
Dow Chem, PBZ . .
(M Monitoring Medium |Repackaging
(Orris and Daniels PBZ High Incorporation into Formulation, Mixture, or
1987 Monitoring g Reaction Product (Aerosol Packing Only)
(Gor%rlgetal., MoEiItSoZring Medium |OpenTop Vapor Degreasing
(Ruhe, 198y PBZ Medium |OpenTop Vapor Degreasin
Monitoring P b vap 9 9
PBZ . :
(NIOSH, 2002k Monitoring High OpenTop Vapor Degreasing
(NIOSH, 20029l Molr::i?ozring High OpenTop Vapor Degreasing
PBZ . OpenTop Vapor Degreasing:losedLoop Vapor
(NIOSH. 20023 Monitoring High Degreasing
(NIOSH, 2002¢ Molr::i?ozring High ClosedLoop Vapor Degreasing; Cold Cleaning
(Vulcan, 1993 MoEi?oZring High Cold Cleaning
(ghsi.r(?n(r)n[()er?tg? Aerosol Degreasing and Aerosol Lubricants; D
Health Readiness PBZ High Cleaning and Spot Cleaning; Adhesives, Seala
Svstern- Industrialu Monitoring 9 Paints, and Coatings (Paints and Coatings Onl
Y 2019 ’ Chemical Maskat; Other DoD Uses
Ig%fegr%;d MoEi?oZring High Aerosol Degreasing and Aerosol Lubricants
PBZ . : .
(Vulcan, 1992 Monitoring High Aerosol Degreasing and Aerosol Lubricants
(Vulcan, 1993 MoIrTiItSoZring High Aerosol Degreasing and Aerosol Lubricants
(OSHA, 2017 Molr?i?ozring High Dry Cleaning and Spot Cleaning
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PBZ

(NIOSH, 1995 Monitoring High Dry Cleaning and Spot Cleaning
(Burroughs, 19994 Molr::i?ozring High Dry Cleaning ad Spot Cleaning
(Burroughs, 1999 Molrali?ozring High Dry Cleaning and Spot Cleaning
PBZ . , .
(Burroughs,1999h Monitoring High Dry Cleaning and Spot Cleaning
(Burroughs, 2000 MoEiItSoZring High Dry Cleaningand Spot Cleaning
(NIOSH, 2000 Molr?i?ozring High Dry Cleaning andpot Cleaning
(Gromiec et al., PBZ Medium Adhesives, Sealants, Paints, and Coatings
onitoring esives Only
2002 Monitori (Adhesi Only)
(Chrostek and PBZ High Adhesives, Sealants, Paints, and Coatings{fPa
Levine, 198} Monitoring g and Coatings Only)
(Stephenson and PBZ High Adhesives, Sealasit Paints, and Coatings (Paint
Albrecht, 198% | Monitoring 9 and Coatings Only)
PBZ . Adhesives, Seatds, Paints, an@oatings (Paints
(Hanley, 1993 Monitoring Medium and Coatings Only)
PBZ . Adhesives, Sealants, Paints, and Coatings (Pa
(Ford Motor, 198) Monitoring Medium and Coatings Only)
(%gtal., Mo|r31i|t3<nzring High Chemical Maskant
(D(:JLVS;/T%Ban, Molr:;iltgozring Medium |Industrial Processing Aid
(%%gem’ Molr::i?ozring Medium |Industrial Processing Aid
(Dow Chem, 198p M P.BZ. Medium |Industrial Processing Aid
onitoring
PBz . , . .
(Dow Chem, 197p Monitoring Medium |Industrial Processing Aid
Lvﬁ%% Molr:;iltgozring High Wipe Cleaning and Metal/Stone Polishes
(Moody et al., PBZ . , : .
1083 Monitoring High Wipe Cleaning and Metal/Stone Polishes
(Burton and PBZ High Other Spot Cleaning/Spot Rewers (Including
Monestersky, 1996 Monitoring g Carpet Cleaning)
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PBZ

(NIOSH, 1980 Monitoring Medium |Other Commercial Uses (Printing Only)
(Apol, 198) PBZ High Other Commercial Uses (Printing Only)
e Monitoring 9 9 y
(Love, 1982 PBZ High Other Commercial Uses (Printing Only)
Monitoring
(Ruhe, 1983 P.BZ. High Other Commeral Uses (Printing Only)
Monitoring
(Gunter et al., PBZ . : .
1984 Monitoring High Other Commercial Uses (Printing Only)
(Burotn, 1993 PBZ Medium |Other Commercial Uses (Printing Opl
Monitoring 9 y
(Moseley, 198D PBZ Medium |Other Commercial Uses (Photographic Film Or
Y. Monitoring grap
(Stefaniak et al., PBZ . : .
2000 Monitoring High Other @mmercial Uses (Photocopying Only)
Repackagingincorporation into Formulation,
Mixture, or Reaction Product (Aerog®acking
Only), Aerosol Degreasing andlerosol
Lubricants, Dry Cleaning and Spot Cleaning,
(OSHA. 2020 MoIrTi?oZrin Medium |Chemical Maskant, Other Spot Cleaning/Spot
9 Removers (Including Carpet Cleaning), Other
Commercial Uses (Printing Only), Other Indust
Uses, Laboratory Chemical, \&ta Handling,
Disposal, Treatment, arRiecycling
(Moseley and PBZ . .
McConnell, 1985 | Monitoring High Other Commercial Uses (Mold Release Only)
(A. C. Products, PBZ . .
2017 Monitoring High Chemical Maskant
(Spirit PB7
AeroSystems, o High Chemical Maskant
2020 Monitoring
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Table 2-17. A Summary of Approaches and Overall Confidence foExposure Estimates for Each

OES

Note: Where EPA was not able to estimate ONU inhalation exposure from monitoring data or models
this was assumed equivalent to the cenénadlency experienced by workers for the corresponding OES;
dermal exposure for ONUs was not evaluated because they are not expected to be in direct contact with
PCEand data to model incidental exposures weteawailable

Inhalation Exposure Dermal

i Exposure
Occupational o : Overall :
S Monitoring Modeling Confidence | Modeling®
Scenario OES o Data

OES) Monitoring | # Data Quality | Worker | ONU [Worker | ONU | Worker | ONU |Worker | ONU
Data Points? Rati
ating

Manufacturing V 157 H V V @) O H M: H V -
Repackaging V 11 M V O O O M L V -
Processing as a M; M
Reactant \Y 152 H \Y V O O |MtoH| 5| V -
Incorporation into
Formulation,
Mixture, or
Reaction Product v 8 MtoH v O O O |MtoH L \Y -
(Aerosol Packing
Only)
Incorporation ito
Formulation,
Mixture, or
Reaction Product O i i O O \ O M L \Y -
(Non-Aerosol
Packing Only)
Batch Operlop
Vapor Degreasing \% 75 MtoH V V O @) MtoH |[MtoH V -
Batch Closed.oop
VaporDegreasing v 15 H v v O O H H \Y -
Conveyorized
Vapor Degreasing O i i O O v \ M M \ -
Web Degreasing @) - - @) @) V V M V -
Cold Cleaning V 29 H \ @) \% V |MtoH |MtoH| V -
Aerosol Degreasin
and Aerosol V 144 | MtoH V @) V V H H V -
Lubricants
Dry Cleaning and
SpotCleaning V 193 | MtoH V V V V H H V -
Adhesives, M- M to
Sedants, Paints, \ 28 ' Lg \% @) @) O M L \% -
and Coatings
Maskant For
Chemical Milling v 60 | MtoH V.V [ O = O |MtoH MtHl V | -
Industrial
Processing Aid v 89 M v O O O M L \Y% -

Pagel48of 714



Inhalation Exposure Dermal

: Exposure
Occupational L , Overall :
Exposure Monitoring Modeling Confidence | Modeling®
Scenario OES - Data

OES) ienioig| #I?ata Quality | Worker | ONU |Worker | ONU | Worker | ONU |Worker | ONU

Data Points? Rati
ating

Metalworking
Eliah o - - | o0 ofo o™ | L[V -
Wipe Cleaning ang
Metal/Stone \ 10 H \ V @) O |MtoH [MtoH| V -
Pdishes
Other Spot
Cleaning/Spot
Removers V 4 M to H V V @) @) M L \ -
(Including Carpet
Cleaning)
Other Industrial ; .
Uses \% 57 M \ @) O O | LM L \% -
Other Commercial ; M to H; M to H;
Usos \Y 16 | V| Ol OO L V-
Labaatory
Waste Handling,
Disposal,
Treatment, and v 12 M v O O O M L v )
Recycling
Other Department |
of Defense Uses v 2 H v O O O H L v )

V = Data or model was availabl® = Data or model was not available

aThis number oly includes fultshift (8-hr and 12hr TWAS) and does not include shtetm samplesi.€., 15-min, 30min,
60-min, or 4hr TWAS).

b EPA has a medium level of confidence in its dermal exposure estimates which are baseetnd/bégitral tedency
parametrs and commercial/industrial settings.

¢ This count includes 75-Br TWA data points and 77 4# TWA data points.

4 The data for this OES are the same monitoring data from PCE manufacturing sites used as surrogate for sites processing
PCE & a reactant.

€ This count includeg5 data points for the po&006 NESHAP mix of machine generations and 118 data points for fourth
and fifth generation machines only. See Sec®idnl.16for further discussion of the twaid sets.

fThis count includes 13 data points for adhesives/sealants and 15 data points for paints/coatings.

9 For adhesives/sealants the data quality is M; for paints/coatings the data quality is M to H.

h Exposure to metalworking fluids were assess@ogusstimates from an ESD.

This includes38 data points fotextile processingl3 data points fowood furnture manufacturingd data points for
foundryapplications, an@ for miscellaneous uses

1 This includest4 data pointdor printing applicatios, 3 data points for photocopying, 62 data points for photographic film
applications, and for mold release ducts.

K For printing applications the data quality is M to H; for photocopying the data quality is H; for photographic film
applications the da quality is M; for mold release products the data quality is H.

' This count includes one data point foralalysis uses at DoD sites and one data point for water pipe repair uses at DoD
sites.
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24.14 Consideration of Engineering Controls and Personal Protdo/e

Equipment
OSHArequiresand NIOSH recommerseémployers utilize the hierarchy of controls to address
hazardous exposures in the workplace. The hierarchy of controls strategy outlines, in descending order
of priority, the use of elimination, substituticengineering controls, administrative contralsd lastly
personal protective equipment (PPE). The hierarchy of controls prioritizes the most effective measures
first which is to eliminate or substitute the harmful chemieaj.(use a different processubstitute with
a less hazardous material)etbby preventing or reducing exposure potential. Following elimination and
substitution, the hierarchy recommends engineering controls to isolate employees from théelgazard
source enclosure, local exts ventilation systemsjollowed by administrate controls(e.g.,do not
open machine doors when running) changes in work practicés.g.,maintenance plato check
equipment to insure no leaks)reduce exposure potential. Administrative contaggspolicies and
procedures instituted and ovezseby the employer tiamit worker exposuredJnderSection
1910.10000SHA requiresthe use of engineering or administrative controls to bring exposures to the
levels permitted under the air contaminanéedard.The respirators do not replace enginegdontrols
and they are implemented in addition to feasible engineering controls (29€&fRBn1910.134(a)(1)As
the last means of control, the useéP$fE €.g.,respirators, glovesy recommendedhen te other control
measures cannot reduce workplace exposure to an acceptable level.

OSHAGs Respiratory PrSediani®10ildhreq@irescempogarsdertgin2 9 CFR
industriesto address workplace hazards by implementing engineeririgptaeasures and, if these are

not feasible, provide respirators that are applicable and suitable for the purpose irEagohegring

and administrative controls must be implemented whenever employees are exposed above the PEL. If
engineering and admistrative controls do not reduce exposures to below the PEL, respirators must be worn.
Respirator selection provisions are provided in 8§ 1910.134(d) and require that appropriate respirators are
selected based on the respiratory hazard(s) to which the waitkbe exposed and workplace and user
factors that affect respirator performance and reliability. Assigned protection factors (APFs) are
provided in Table 1 und&ection1910.134(d)(3)(i))(A) (see below ifable2-18) and refer to the level

of respiratory protection that a respirator or class of respiredoid provide to employees when the

employer implements a continuing, effective respiratorygatain program. Implementation of a full

respiratory protection prograrequires employers to provide training, appropriate selection, fit testing,
cleaning, and changaut schedules in order to have confidence in the efficacy of the respiratory protection

If respirators are necessary in atmospheres that are not imrhedetgerous to life or health, workers
must use NIOSktertified airpurifying respirators or NIOStdpproved suppliedir respirators with the
appropriate APF. Respirators that meet ¢ha#eriamayinclude airpurifying respirators with organic
vapor catridges. Respirators must meet or exceed the required level of protection listdalda-18

Based on the APF, inhalation exposures may be reduced by a factor of 5 to 10,000, if respirators are
properly worn anditted.

For atmospheres that are immediately dangerous to life artth,heatkers must use a full facepiece
pressure demand sealbntained breathing apparatus (SCBA) certified by NIOSH for a minimum service
life of 30 minutesor a combination full facapce pressure demand suppladrespirator (SAR) with
auxiliary seltcontained air supplyRespirators that are provided only for escape from an atmosphere
that is immediately dangerous to life and health must be NiGStified for escape from the

atmogphere in which they will be usedihe NIOSH IDLH concentration for PCE 1£0 ppm; however,
PCE is considered a potential occupational carcinogen and, as part of its carcinogen policy, NIOSH
recommends that the most protective respirators be worn for PRIy detectable concentration.
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Table 2-18. Assigned Protection Factors for Respirators in OSHA Standard 29 CFR 1910.134

Type of Respirator Quarter | Half FuII_ Helmet/ Loosefi_tting
Mask | Mask [Facepiecq Hood | Facepiece
1. Air-Purifying Respirator 5 10 50
2. PowerAir-Purifying Respirator (PAPR) 50 1,000 |25/1,00d 25
3. SuppliedAir Respirator (SAR) or Airline Respirator
1 Demand mode 10 50
1 Continuous flow mode 50 1,000 |25/1,00d 25
1 rl:]r(;ej;ureiemanobr other positivepressurg 50 1,000
4. Selt-Contained Breathing Apparatus (SCBA)
1 Demand mode 10 50 50
T o e o

Source: 29 CFRBection1910.134(d)(3){(A)

The National InstitutefoDc cupat i onal Safety and Health (NI OS
Bureau of Labor Statistics (BLS) conducted a voluntary survey of U.S. employers regarding the use of
respiratory protective devices between Augusti2did January 200@QIIOSH, 2001h. Results of tk

survey include the number apdrcent of establishments and employees using respirators within 12
months prior to the survey. For additional information, please also refdetagrandum_NIOSH_BLS
Respirator Usage in Private Sector Fih{s).S. EPA, 2020n

OSHAGs hand pr @93CGFRSectian1010sl38preqdir@emgloyérs select and require
employees to use approgie hand protection when expected to be exposed to hazatdas those

from skin absorption of harmful substances; severe cuts or lacerations; severe abrasions; punctures;
chemical burns; thermal buispand harmful temperature extremes. Denpnadection selection

provisions are provided in § 1910.138(b) and require that appropriate hand protection is selected based
on theperformance characteristics of the hand protection relative to the task(g)eddrened,

conditions present, duration of use, @nel hazardso which employees will be exposed

Unlike respiratory protectiofSHA standards do not provide protection factors (PFs) associated with
various hand protection PPE, such as glparddaa about the frequency of effective glove ughat

is, the proper use of effective glovies very limited in industrial settings. Initial literature review
suggests that there is unlikely to be sufficient data to justify a specific probability distribur

effective glove use for a chemical or indysinstead, the impact of effective glove use is explored by
considering different percentages of effectiveness.

EPA made assumptions about glove use and associated protection factors (PF). Wiseseweairk
gloves, workers are exposedREGEbased prduct that may penetrate the gloves, such as seepage
through the cuff from improper donning of the gloves, and if the gloves occlude the evaporRiiin of
from the skin. Where workers do not wear glowestkers are exposed through direct contact WGl
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Gloves only offer barrier protection until the chemical breaks through the glove material. Using a
conceptual model, Cherr{@004) proposed a glove workplace protection faéttine ratio of estimated
uptake through the hands withalbves to the estimated uptake though the hands while wearing gloves:
this protection factor is driven by flux, and thus variehwime. The European Centre For
Ecotoxicology and Toxicology of Chemicals Targeted Risk Assessment (ECETOC TRA) model
represats the protection factor of gloves as a fixed, assigned protection factor equal to 5, 10, or 20
(Marquart et al., 200Avhere, similar to thé& PF for respiratory protection, the inverse of the protection
factor is the fraction of the chemical that penetrates the dlosieould be noted that the described PFs
are not based on experimental values or field investigations of PPE effectiveneathdyytrofessional
judgements used in the development of the ECETOC TRA model. EPA did not identify reasonably
available infemation on PPE usage to corroborate the PFs used in this model.

As indicated inTable2-19, use of protection factors above 1 is recommended onlydee gnaterials

that have been tested for permeation againg®?@tecontaining liquids associated with the condition of
use. EPA has not found information that would indicate specific actraining €.g.,procedure for

glove removal and disposal) for tasks where dermal exposure can be expected to occur in a majority of
sites in industrial only OESSs, so the PF of 20 would usually not be expected to be achieved.

The plausibility of regularespiratorand dove use by workers was considered on an @p&cific basis.
SeeTable4-3 andfor determinations of whether respirator use was assumed for each OBHritkri
characterizatiomndTable4-125for APFs and PFs considered in final risk determination

Table 2-19. Glove Protection Factors for Different Dermal Protection Strategies from ECETOC
TRA V3

Affected User Indicated | Protection

Dermal Protection Characteristics Grou Efficiency| Factor,
P (%) PF
a. Any glove / gauntlewithout permeation data and 0 1

without employee training

b. Gloves with available permeation data intiggthat Both industrial and

the material of construction offers good protection for | ; 80 5
professional users

substance

c. Chemicallyresistant gloves.g.,asb above) with 90 10
Afbasico employee trainin

d. Chemically resistant gloves in combination with

specific activity training€.g., procedure for glove Industrial users 95 20

removal and disposal) for tasks where dermal exposu|only
can be expected to occur

24.1.5 Dermal Exposure Assessment Approach
Dermal exposure data was measonablyavailable for the conditions of use in the assgent. Because
PCE is a volatile liquid that readily evaporates from the skin, EPA estimated dermal exposures using the
Dermal Exposure to Volatile Liquids Modélhis model determines a dermal potentialed@ge based
on an assumed amount of liquid d&nsduring one contact event per day and the stsgatg fractional
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absorption for PCE based on a theoretical framework provided by Kasiihigliller (2006. The

amount of liquid on the skin is adjusted by the weight fraction of PCE in the liquid to which the worker
is exposed. Specific details of the dermal exposure ssses can be found in Secti@grt.1.28and
equations and sample calculations for estichdeFmal exposures can be found in Appendix K of the
Envirormental Releases ar@ccupational ExposurAssessmeriSupplemental Engineering Report)

(U.S. EPA, 20201

2.4.1.6 Manufacturing

2.4.1.6.1 Worker Activities

During manufacturing, workers are potentially exposed while connecting and disconnectingnitoses
transfer lines toantainers and packaging to be loaded with PCE pro@ugt,(ailcars, tank trucks,

totes, drums, bottles) and intermediate storage vessgls{orage tanks, pressure vessels). Workers
near loading racks and container fillingtsbns are potentiallyxposed to fugitive emissions from
equipment leaks and displaced vapor as containers are filled. These activities are potential sources of
worker exposure through dermal contact with liquid and inhalation of vapors.

ONUs include emipyees that work at thate where PCE is manufactured, but they do not directly

handle the chemical and therefame assumetb have lower inhalatioaxposures andre notassumed

to have dermal exposures. ONUs for manufactumaginclude but are nolimited to, supervisors,
managers, and tradesmen that may be in the manufacturing area but do not perform tasks that result in
the same level of exposures as manufacturing workers.

2.4.1.6.2 Number of Workers and Occupational NorUsers

To determine the number of vkars, EPA used the avggaof the ranges reported in the 2016 CDR for

six sites where data were available and worker and ONUs estimates from the BLS analysis for the other
two sites (see thEnvironmental Releases afitcupational ExposurAssessmeriSupplemental

Engineering Reqrt) (U.S. EPA, 2020)for number of sites estimaty. For the BLS analysis EPA used

the NAICS code 325199 All Other Basic Organic Chemical Mafacturing to estimate workers and

ONUs. CDR data do not differentiate between workers and ONUSs; therefore, EPA assumed the ratio of
workers to ONUs would be similar as determined in the BLS data where approximately 68% of the
exposed personnel are workersl 32% are ONUEU.S. BLS,2016). This resulted in approximately
970workers andt60ONUSs (se€lable2-20).

Table 2-20. Estimated Number of Workers Potentially Exposed td®CE During Manufactur ing

Exposed S Total Exposed
Number of Occupational | Total Exposed :
: Workers per Occupational | Total Exposed
Sites . Non-Users per| Workers2
Site . Non-Users
Site
8 120 57 970 460 1,400

aTotals have been rounded to two significant figures. Totals magdao¢xactly due to rounding.

2.4.1.6.3 Occupational Inhalation Exposure Results

Table2-21 summarizes 1%nin, 30min, 8hr, and 1zhr TWA exposure results for manufacturing. The
high-ends are the $5percentile of the resptive data sets and the central tendencies are the 50
percentile The lone exception to this is 42 TWA exposure results for ONUs where all data points
measured below the LOD; therefore, EPA assessed the central tendencyhaglé¢inelas half the

LOD and the LOD, respectivefEPA assessed exposures using data submitted for three companies by
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the Halogenated Solvent Industry Alliance (HS{ASIA, 20183. It should be noted that approximately
65% of the 8hr TWA exposure daj&@3% of the 1zhr TWA exposure dai®4% ofthe 15-min TWA
exposure data, and 558bthe 30min TWA exposue datavere below the limit of detection (LOD). To
estimate exposure concentrations for these data, EPA follow&Llitelines for Statistical Analysis of
Occupational Exposure Daf@.S. EPA, $94b) as discussed in Secti@W.1.3 The geometric standard
deviation fortheworker8-hr TWA data 12-hr TWA data and15-min TWA wereall above 3.0;

therefore, EPA used the— to estimate the exposure value as specified in the guidélin8sEPA,
19941. The geometric standard deviation for @RU 8-hr TWA and worker30-min TWA werebelow
3.0; thereforeEPA used theMT to estimate the exposure value as specified in the guidélin8sEPA,
19941). Because over 50% of the data are betloevL ODfor the 8hr, 12hr, and 3émin TWA data
calculatingstatistics from this data does present the potential to introduce biases into the results.
Estimation of exposure values for results below the LOD may ovemderestimate actual exposure

thus skewing the calculated statistics higher or lower, resgdgtiThe overall directional bias of the
exposure assessment, accounting for both the overestimate and underestimate, is not known.

The 18 8hr TWA exposure data points afide 30-min TWA datapoints from Company C were not
included in the results ase were reported as being below the detection limit, but the company did not
provide the value of the LOD. Therefore, EPA could not estimate a value for these data using the
guidelines describeabove.
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Table 2-21. Summary of Inhalation Monitoring Data for the Manufacture of PCE

Worker Exposures Occupational NonUser | pata Quality
Exposures (ppm) Rating of
Exposure Air
Concentration Type | Central | High- |Number| Central | High- | Number Concentrati
Tendency| End of Tendency| End of on Data
(ppm) | (ppm) | Samples| (ppm) | (ppm) | Samples
hr TWAExposure | 33g5 | 2.7 34E-2 |9.2E2
Concentration
Acute Exposure
Concentration (AC) 1.1E2 0.9 1.1E2 |[3.1E2
based on & r TWA
Average Daily 63 12
Concentration (ADC) 7.4E3 0.6 7.7E3 |2.1E2
based on &r TWA
Lifetime Average Daily
Concentration (LADC) 2.9E3 0.3 3.1E3 |1.1E2
based on & r TWA
12-hr TWA Exposure | 5 45 | g5 23E2 |45E2
Concentration .
High

Acute Exposure
Concentration (AC) 1.0E-2 0.1 1.1E2 |2.3E2
based on 1-hr TWA
Average Daily 4 3
Concentration (ADC) 4.7E-3 |4.9E-2 51E3 |1.0E2
based on 1-hr TWA
Lifetime Average Daily
Concentration (LADC) 1.95-3 |2.5E-2 2.0E3 |5.3E3
based on 1-Ar TWA
15-min TWA Exposure 20 15 161 | o
Concentration EPA did not dentify short

i term data for ONUs
30-min TWA Exposure 0.7 12 3
Concentration

AC = Acute Concentration; ADC = Average Daily Concentration; and LAD@etime Average Daily Concentration.

aData does not include 18 data points that were reporteeirgs thelow the detection limit, but for which the company did

not provide the LOD for use in estimating an exposure value.

b Datadoes not include five dafmints that were reported as being below the detection limit, but for which the company did
not provide the LOD for use in estimating an exposure value.

Sources(HSIA, 20183

2.4.1.6.4 Strength, Limitation, and Uncertainty of the Inhalation Exposure Assessment

Exposurgo workersand ONUSs assessed using PCE personal breathing zone monitoring data

collected at workplaces directly applicable to this condition of use, and the data werendetéonhave

a Ahigho confidence rating through dRwdes systen

Pagel55o0f 714


https://hero.epa.gov/hero/index.cfm?action=search.view&reference_id=5371877

determined to be highly representative in geographic scope and reflective of current operations. The
source also provides metadata including sartyple and sample duration.

The data includes exposure concentrations for a variety of wanke@\NU tasks at each of the three
manufacturing facilities from which the data were obtained. It is not known whether these data points
would also be represeniz of the worker exposure level at other domestic manufacturing facilities.
There is addedncertanty in the representativeness of therZTWA results for ONUs as there are

only three data points. Despite the described uncertgii®s has a high l@l of confidence in the
assesse#- and 12hr TWA workerexposuresindthe 8hr TWA ONU exposuresind a medium

confidence in the 2r TWA ONU exposures based on the strength of the monitoring data.

2.4.1.7 Repackaging

2.4.1.7.1 Worker Activities

During repackaging, workeese potentially exposed while connecting and disconnecting hoses and
transfer lines to containeand packaging to be unloadedd.,railcars, tank trucks, totes), intermediate
storage vesselg (g.,storage tanks, pressure vessels), and final packagimginers€.g.,drums,
bottles). Workers near loading racks and container filling stations sestjadly exposed to fugitive
emissions from equipment leaks and displaced vapor as containers are filled. These activities are
potential sources of workekgosure through dermal contact with liquid and inhalation of vapors.

ONUs include employees thabvk at the site where PCE is repackaged, but they do not directly handle
the chemical and are therefore expected to have lower inhalation exposures at@¢pected to have
dermal exposures. ONUSs for repackaging include supervisors, managers, asmdérattext may be in

the repackaging area but do not perform tasks that result in the same level of exposures as repackaging
workers.

2.4.1.7.2 Number of Workers and Occupational Non-Users

EPA estimated the number of workers and occupationalisers potentially exgsed during
repackaging of PCE using BWiSeBady200pb ndab be 8t &t i €
SUSB(U.S. Census Bureau, 201as wellas the primary NAICS and SIC code reported by each site in

the 2016 TRI or 2016 DMR, respectively (see Em¥ironmental Releases aftcupational Exposure
AssessmeriBupplemental Engineering Repaitt.S. EPA, 2020)for number of sites estimaty. This

resulted in approximately 210 workers and 75 ONUs potentially exposed during repackd®@i
(seeTable2-22).

Table 2-22. Estimated Number of Workers Potentially Exposed td®CE During Repackaging

Number Exposed Exposed Total Total Exposed Total
of Sites Workers per | Occupational Non- Exposed Occupational Non Exposed
Site Users per Site Workers? Users P
51 4 1 210 75 280

aTotals have been rounded to two significant figures. Totals may not add exactly due to rounding

2.4.1.7.3 Occupational Inhalation Exposure Reults

EPA assessed inhalation exposures during import/repackaging using identified monitorifglalata.
2-23 summarizes 1nin, 30min, and 8hr TWA results obtained from data submitted to EPA by Dow
Chemical undeTSCA (Dow Chem, 1982) and collected by OSHAOSHA, 202(). For the 8hr TWA
results the 98 percentile and0" percentiles are presented as the kégtdl and central tendency
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