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IN THE UNITED STATES COURT OF APPEALS
FOR THE SECOND CIRCUIT

State of New York, District of Columbia,
State of Hawai’i, State of Illinois, State of
Maine, State of Maryland, Commonwealth
of Massachusetts, State of Minnesota, State
of New Jersey, State of Oregon, State of
Rhode Island, State of Vermont, and the
City of New York,

Petitioners, Case No. 20-
V.
Andrew Wheeler, as Administrator of the
Environmental Protection Agency, and the

Environmental Protection Agency,

Respondents.

PETITION FOR REVIEW

Pursuant to Federal Rule of Appellate Procedure 15, sections 6(i)(1) and
19(a) of the Toxic Substances Control Act, 15 U.S.C. §§ 2605(1)(1), 2618(a), and
section 10 of the Administrative Procedure Act, 5 U.S.C. §§ 701-706, the State of
New York, District of Columbia, State of Hawai’i, State of Illinois, State of Maine,
State of Maryland, Commonwealth of Massachusetts, State of Minnesota, State of
New Jersey, State of Oregon, State of Rhode Island, State of Vermont, and the City
of New York (collectively, the “State and Municipal Petitioners”), petition this

Court to review the Environmental Protection Agency’s (“EPA”) final agency
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action whereby EPA issued an order determining that methylene chloride “does not
present an unreasonable risk of injury to health or the environment,” see Risk
Evaluation for Methylene Chloride (Dichloromethane, DCM), Subsection 5.4.1;
Methylene Chloride (MC), Final Toxic Substances Control Act (TSCA) Risk
Evaluation,; Notice of Availability, 85 Fed. Reg. 37,942 (June 24, 2020).

A copy of the Risk Evaluation for Methylene Chloride (Dichloromethane,

DCM) is attached hereto as Attachment A.! A copy of the Methylene Chloride

(MC); Final Toxic Substances Control Act (TSCA) Risk Evaluation, Notice of

Availability is attached hereto as Attachment B.?

State and Municipal Petitioners seek a determination by this Court pursuant
to section 19(c) of the Toxic Substances Control Act, 15 U.S.C. § 2618(c), that the

order is unlawful and therefore must be set aside.

I See also https://www.regulations.gov/document? D=EPA-HQ-OPPT-2019-0437-0107.
2 See also https://www.regulations.gov/document?D=EPA-HQ-OPPT-2019-0437-0081.
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August 17, 2020

KARL A. RACINE
Attorney General for the District of
Columbia

/s! David S. Hoffmann

DAVID S. HOFFMANN
(admission pending)

Assistant Attorney General
Public Integrity Section

Office of the Attorney General
for the District of Columbia
441 Fourth Street N.W.

Suite 650 North

Washington, D.C. 20001

(202) 442-9889
david.hoffmann@dc.gov
Attorneys for District of Columbia

Respectfully Submitted,

LETITIA JAMES
Attorney General of New York

/s/ Sarah K. Kam

SARAH K. KAM

GAVIN G. MCCABE
Assistant Attorneys General
Environmental Protection Bureau
ANISHA DASGUPTA

Deputy Solicitor General

28 Liberty Street

New York, NY 10005

Tel: (212) 416-8469
Sarah.Kam@ag.ny.gov
Gavin.McCabe@ag.ny.gov
Anisha.Dasgupta@ag.ny.gov
Attorneys for State of New York

CLARE E. CONNORS
Attorney General of Hawai’1

/sl Wade H. Hargrove 111

WADE H. HARGROVE III
(admission pending)
Deputy Attorney General
Health and Human Services Division
Hawaii Department of the Attorney
General

465 South King Street, Room 200
Honolulu, Hawaii 96813

(808) 586-4070
wade.h.hardgrove@hawaii.gov
Attorneys for State of Hawai’i
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KWAME RAOUL
Attorney General of Illinois

/s/ Sarah A. Hunger
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Deputy Solicitor

Civil Appeals Division
MATTHEW J. DUNN

Chief, Environmental Enf./
Asbestos Litigation Div.
Environmental Bureau
DANIEL I. ROTTENBERG
Assistant Attorney General
Environmental Bureau
Illinois Office of the Attorney
General

100 West Randolph Street, 12" Floor
Chicago, IL 60601

(312) 814-3816
shunger@atg.state.il.us
mdunn(@atg.state.il.us
drottenberg@atg.state.il.us
Attorneys for State of lllinois

BRIAN E. FROSH
Attorney General of Maryland

/s/ Joshua M. Segal

AARON M. FREY
Attorney General of Maine

/s/ Katherine Tierney

JOSHUA M. SEGAL

Special Assistant Attorney General
Office of the Attorney General
200 Saint Paul Place, 20th Floor
Baltimore, MD 21202

Tel: (410) 576-6446
jsegal(@oag.state.md.us

Attorneys for State of Maryland

KATHERINE TIERNEY
Assistant Attorney General
Office of the Attorney General
6 State House Station
Augusta, Maine 04333

(207) 626-8897
katherine.tierney(@maine.gov
Attorneys for State of Maine

MAURA HEALEY
Attorney General of Massachusetts

/s/ I. Andrew Goldberg

I. ANDREW GOLDBERG
Assistant Attorney General
Environmental Protection Division
Massachusetts Attorney General’s
Office

One Ashburton Place, 18™ Flr.
Boston, MA 02108

(617) 963-2429
andy.goldberg@mass.gov
Attorneys for Commonwealth of
Massachusetts
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ATTACHMENT A
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EPA Document# EPA-740-R1-8010

P o June 2020
-, United States Office of Chemical Safety and
\’ Environmental Protection Agency Pollution Prevention

Risk Evaluation for
Methylene Chloride
(Dichloromethane, DCM)

CASRN: 75-09-2
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Polycyclic Aromatic Hydrocarbons

Peripheral Blood Mononuclear Cells
Physiologically-Based Pharmacokinetic
Physiologically-Based Pharmacokinetic/Pharmacodynamic
Probabilistic Dilution Model

Polyethylene

Population, Exposure, Comparator, and Outcome
Permissible Exposure Limit

Potentially Exposed or Susceptible Subpopulations
Protection Factor

Point of Departure

Publicly Owned Treatment Works

Part(s) per Billion

Personal Protective Equipment

Part(s) per Million

Polyvinyl Alcohol

Pregnane X Receptor

Quality Control

Quantitative Structure-Activity Relationships

Red blood cell

Resource Conservation and Recovery Act

Page 27 of 753



Case 20-2729, Document 5-2, 08/18/2020, 2910540, Page35 of 764

RD Relative Deviation

REACH Registration, Evaluation, Authorisation and Restriction of Chemicals
REL Reference Exposure Level for California EPA OEHHA
RfC Reference Concentration

RfD Reference Dose

RICE Reciprocating Internal Combustion Engines
ROS Reactive Oxygen Species

RQ Risk Quotient

RTR Risk and Technology Review

SAR Supplied Air Respirator

SCBA Self-Contained Breathing Apparatus

SD Standard Deviation

SDH Succinate Dehydrogenase

SDS Safety Data Sheets

SDWA Safe Drinking Water Act

SEMS Superfund Enterprise Management System

SIC Standard Industrial Classification

SIDS Screening Information Data Set

SIR Standard Incidence Rate

SMAC Spacecraft Maximum Allowable Concentrations
SMR Standardized Mortality Ratio

SNAP Significant New Alternatives Policy

SpERC Specific Environmental Release Categories
STEL Short-Term Exposure Limit

STEWARDS Sustaining the Earth’s Watersheds — Agricultural Research Database System
STORET  STOrage and RETrieval database

STPWIN  EPI Suite™ model of chemical removal in Sewage Treatment Plants

SVOC Semivolatile Organic Compounds

SWC Surface Water Concentration

TLV Threshold Limit Value

TNO The Netherlands Organisation for Applied Scientific Research
TRI Toxics Release Inventory

TSCA Toxic Substances Control Act

TSDF Treatment, Storage, and Disposal Facility
TTO Total Toxic Organics

TWA Time-Weighted Average

UCL Upper confidence limit

UF Uncertainty Factor

UFa Interspecies Uncertainty/Variability Factor
UFu Interspecies Uncertainty Factor

UFL LOAEL-to-NOAEL Uncertainty Factor
UK. United Kingdom

U.S. United States

U.S.C. United States Code

USGS United States Geological Survey

VOC Volatile Organic Compound

VER Visual Evoked Response

WHO World Health Organization

wk Week
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WQP Water Quality Portal

WQX Water Quality Exchange

wY Exposed Working Years per Lifetime
Yr Year(s)
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EXECUTIVE SUMMARY

This risk evaluation for methylene chloride was performed in accordance with the Frank R. Lautenberg
Chemical Safety for the 21st Century Act and is being issued following public comment and peer
review. The Frank R. Lautenberg Chemical Safety for the 21st Century Act amended the Toxic
Substances Control Act (TSCA), the Nation’s primary chemicals management law, in June 2016.
Under the amended statute, EPA is required, under TSCA § 6(b), to conduct risk evaluations to
determine whether a chemical substance presents unreasonable risk of injury to health or the
environment, under the conditions of use, without consideration of costs or other non-risk factors,
including an unreasonable risk to potentially exposed or susceptible subpopulations, identified as
relevant to the risk evaluation. Also, as required by TSCA § (6)(b), EPA established, by rule, a process
to conduct these risk evaluations. Procedures for Chemical Risk Evaluation Under the Amended Toxic
Substances Control Act (82 FR 33726). (Risk Evaluation Rule). This risk evaluation is in conformance
with TSCA § 6(b), and the Risk Evaluation Rule, and is to be used to inform risk management
decisions. In accordance with TSCA section 6(b), if EPA finds unreasonable risk from a chemical
substance under its conditions of use in any final risk evaluation, the Agency will propose actions to
address those risks within the timeframe required by TSCA. However, any proposed or final
determination that a chemical substance presents unreasonable risk under TSCA section 6(b) is not the
same as a finding that a chemical substance is “imminently hazardous” under TSCA section 7. The
conclusions, findings, and determinations in this final risk evaluation are for the purpose of identifying
whether the chemical substance presents unreasonable risk 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.

TSCA § 26(h) and (i) require EPA, when conducting risk evaluations, to use scientific information,
technical procedures, measures, methods, protocols, methodologies and models consistent with the
best available science and to base its decisions on the weight of the scientific evidence.! To meet these
TSCA § 26 science standards, EPA used the TSCA systematic review process described in the
Application of Systematic Review in TSCA Risk Evaluations document (U.S. EPA, 2018a). The data
collection, evaluation, and integration stages of the systematic review process are used to develop the
exposure, fate, and hazard assessments for risk evaluations.

Methylene chloride has a wide range of uses, including as a solvent, propellent, processing aid, or
functional fluid in the manufacturing of other chemicals. A variety of consumer and commercial
products use methylene chloride as a solvent including sealants, automotive products, and paint and
coating removers. Methylene chloride is subject to federal and state regulations and reporting
requirements. Methylene chloride has been reportable to Toxics Release Inventory (TRI) chemical under
Section 313 of the Emergency Planning and Community Right-to-Know Act (EPCRA) since 1987. It is
designated a Hazardous Air Pollutant (HAP) under the Clean Air Act (CAA), and is a hazardous
substance under the Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA). It is subject to National Primary Drinking Water Regulations (NPDWR) under the Safe
Drinking Water Act (SDWA) and designated as a toxic pollutant under the Clean Water Act (CWA)
making it subject to effluent limitations. Under TSCA, EPA previously assessed the use of methylene

! Weight of the scientific evidence means a systematic 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, and consistently
identify and evaluate each stream of evidence, including 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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chloride in paint and coating removal (U.S. EPA, 2014). In March 2019 EPA issued a final rule, where
the Agency made the determination that the use of methylene chloride in consumer paint and coating
removal presents an unreasonable risk of injury to health due to acute human lethality (84 FR 1140). To
address this unreasonable risk, the Agency prohibited the manufacture (including import), processing,
and distribution in commerce of methylene chloride for paint and coating removal, including distribution
to and by retailers; required manufacturers (including importers), processors, and distributors, except
retailers, of methylene chloride for any use to provide downstream notification of these prohibitions; and
required recordkeeping. The final rule took effect on May 28, 2019.

Methylene chloride is currently manufactured, processed, distributed, used, and disposed of as part of
additional industrial, commercial, and consumer conditions of use. Leading applications for methylene
chloride include as a solvent in the production of pharmaceuticals and polymers, metal cleaning,
production of HFC-32, and as an ingredient in adhesives and paint removers. EPA evaluated the
following categories of conditions of use: manufacturing; processing; distribution in commerce,
industrial, commercial and consumer uses and disposal.? The total aggregate production volume ranged
from 230 to 264 million pounds between 2012 and 2015 according to CDR (Section 1.2).

Approach
EPA used reasonably available information (defined in 40 CFR 702.33 in part as “information that

EPA possesses, or can reasonably obtain and synthesize for use in risk evaluations, considering the
deadlines . . . for completing the evaluation . . .”), in a fit-for-purpose approach, to develop a risk
evaluation that relies on the best available science and is based on the weight of the scientific evidence.
EPA used previous assessments, for example EPA’s IRIS assessment, as a starting point for
identifying key and supporting studies to inform the exposure, fate, and hazard assessments. EPA also
evaluated other studies published since the publication of previous analyses. EPA reviewed reasonably
available the information and evaluated the quality of the methods and reporting of results of the
individual studies using the evaluation strategies described in Application of Systematic Review in
TSCA Risk Evaluations (U.S. EPA, 2018a). To satisfy requirements in TSCA section 26(j)(4) and 40
CFR 702.51(e), EPA has provided a list of studies considered in carrying out the risk evaluation and
the results of those studies in Appendix H, Appendix K, and several supplemental files (EPA. 2019f);
(EPA, 2019¢); (EPA, 2019d); (EPA, 2019c); (EPA, 2019q); (EPA, 2019p); (EPA, 2019r); (EPA,
2019u); (EPA, 2019s); (EPA, 2019t); (EPA, 2019a); (EPA. 20190).

In the problem formulation, EPA identified the conditions of use within the scope of the risk evaluation
and presented three conceptual models and an analysis plan for this risk evaluation (U.S. EPA, 2018c).
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 modeling approaches, for the
conditions of use (identified in Section 1.4.1 of this risk evaluation).> EPA quantitatively evaluated the
risk to aquatic species from exposure to surface water where, as a result of the manufacturing,
processing, use, or disposal of methylene chloride. EPA evaluated the risk to workers, from inhalation

2 Although EPA has identified both industrial and commercial uses here for purposes of distinguishing scenarios in this
analysis, the Agency interprets the authority over “any manner or method of commercial use” under TSCA section 6(a)(5) to
reach both.

3 EPA did not identify any “legacy uses” or “associated disposals” of methylene chloride, as those terms are described in
EPA’s Risk Evaluation Rule, 82 FR 33726 (July 20, 2017). Therefore, no such uses or disposals were added to the scope of
the risk evaluation for methylene chloride following the issuance of the opinion in Safer Chemicals, Healthy Families v.
EPA, 943 F.3d 397 (9th Cir. 2019).
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and dermal exposures, and occupational non-users (ONUs)*, from inhalation exposures, by comparing
the estimated acute and chronic exposures to human health hazards (e.g., CNS effects, liver effects, and
liver and lung tumors). EPA also evaluated the risk to consumers, from acute inhalation and dermal
exposures, and bystanders, from inhalation exposures, by comparing the estimated exposures to acute
human health hazards.

EPA used environmental fate parameters, physical-chemical properties, modelling, and monitoring
data to assess ambient water exposure to aquatic organisms and sediment-dwelling organisms. While
methylene chloride is present in various environmental media, such as groundwater, surface water, and
air, EPA determined during problem formulation that no further analysis beyond what was presented
in the problem formulation document would be done for environmental exposure pathways in this risk
evaluation. While these exposure pathways remain in the scope of the risk evaluation, EPA found no
further analysis was necessary in the risk evaluation for sediment, soil and land-applied biosolid
pathways leading to exposure to terrestrial and aquatic organisms. Further analysis was not conducted
for biosolid, soil and sediment pathways based on a qualitative assessment of the physical-chemical
properties and fate of methylene chloride in the environment and a quantitative comparison of hazards
and exposures for aquatic and terrestrial organisms. However, exposures to aquatic organisms from
surface water, are assessed and presented in this risk evaluation and used to inform the risk
determination. These analyses are described in Sections 2.1, 2.3, and 4.1.

EPA evaluated exposures to methylene chloride in occupational and consumer settings for the
conditions of use included in the scope of the risk evaluation, listed in Section 1.4 (Scope of the
Evaluation). In occupational settings, EPA evaluated acute and chronic inhalation exposures to workers
and ONUs, and acute and chronic dermal exposures to workers. EPA used inhalation monitoring data
from literature sources that met data evaluation criteria, where reasonably available. EPA also used
modeling approaches, where reasonably available, to estimate potential inhalation exposures. Dermal
doses for workers were estimated in occupational exposure scenarios since dermal monitoring data was
not reasonably available. In consumer settings, EPA evaluated acute inhalation exposures to both
consumers and bystanders, and acute dermal exposures to consumers. Inhalation exposures and dermal
doses for consumers and bystanders in these scenarios were estimated since inhalation and dermal
monitoring data were not reasonably available. These analyses are described in Section 2.4 of this risk
evaluation.

EPA reviewed the environmental hazard data using the data quality review evaluation metrics and the
rating criteria described in the Application of Systematic Review in TSCA Risk Evaluations (U.S. EPA
2018a). EPA concluded that methylene chloride poses a hazard to environmental aquatic receptors with
amphibians being the most sensitive taxa for both acute and chronic exposures. The results of the
environmental hazard assessment are in Section 3.1.

EPA evaluated reasonably available information for human health hazards and identified hazard
endpoints including acute and chronic toxicity for non-cancer effects and cancer. EPA used the
Framework for Human Health Risk Assessment to Inform Decision Making (EPA, 2014a) to evaluate,
extract, and integrate methylene chloride’s human health hazard and dose-response information. EPA
reviewed key and supporting information from previous hazard assessments [EPA OPPT Risk
Assessment (U.S. EPA, 2014), EPA IRIS Toxicologic Review (U.S. EPA, 2011), an ATSDR
Toxicological Profile (ATSDR, 2000) and (ATSDR, 2010) addendum, an Interim AEGL (Nac/Aegl,

4 ONUs are workers who do not directly handle methylene chloride but perform work in an area where methylene chloride is
present.
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2008b), Spacecraft Maximum Allowable Concentrations Assessment (Nrc, 1996), Report on
Carcinogens, Twelfth Edition, Dichloromethane (NIH, 2016), Occupational Exposure to Methylene
Chloride (OSHA) (1997b), Acute Reference Exposure Level (REL) and Toxicity Summary for
Methylene Chloride (Ochha, 2008a) and other international assessments listed in Table 1-3]. EPA also
screened and evaluated new studies that were published since these reviews (i.e., from 2011 —2018).

EPA developed a hazard and dose-response analysis using endpoints observed in inhalation and oral
hazard studies, evaluated the weight of the scientific evidence considering EPA and National Research
Council (NRC) risk assessment guidance, and selected the points of departure (POD) for acute and
chronic non-cancer endpoints, and inhalation unit risk and cancer slope factors for cancer risk
estimates. Potential health effects of methylene chloride exposure described in the literature include
effects on the central nervous system (CNS), liver, immune system, as well as irritation/burns, and
cancer. EPA identified acute PODs for inhalation and dermal exposures based on acute CNS effects
observed in humans (Putz et al., 1979). The chronic POD for inhalation exposures are based on a study
observing increased liver vacuolation in rats (Nitschke et al., 1988a). EPA used a probabilistic
physiologically-based pharmacokinetic (PBPK) model for interspecies extrapolation from rats to
humans and for toxicokinetic variability among humans. EPA searched for, but did not identify,
toxicity studies by the dermal route that were adequate for dose-response assessment. Therefore, dermal
candidate values were derived by route-to-route extrapolation from the inhalation PODs mentioned
above. In accordance with U.S. EPA (EPA, 2005a) Guidelines for Carcinogen Risk Assessment,
methylene chloride is considered “likely to be carcinogenic to humans” based on sufficient evidence in
animals, limited supporting evidence in humans, and mechanistic data showing a mutagenic mode of
action (MOA) relevant to humans. EPA calculated cancer risk with a linear model using cancer slope
factors based on evidence of increased risk of cancer in mice exposed to methylene chloride through air
(Aiso et al., 2014a; NTP, 1986). The results of these analyses are described in Section 3.2.

Risk Characterization

Environmental Risk: 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. EPA
included a quantitiative assessment describing methylene chloride exposure from surface water and
sediments. The results of the risk characterization are in Section 4.2, including a table that summarizes
the RQs for acute and chronic risks.

EPA identified expected environmental exposures for aquatic species under the conditions of use in the
scope of the risk evaluation. While the estimated releases from specific facilities result in modeled
surface water concentrations that were equal to or exceed the aquatic benchmark (RQ > 1), all but two
conditions of use (recycling and disposal) had RQs < 1, indicating that exposures resulting from
environmental concentrations were less than the effect concentration, or the concentration of concern.
Details of these estimates are in Section 4.2.2.

Human Health Risks: For human health risks to workers and consumers, EPA identified potential
cancer and non-cancer human health risks. Risks from acute exposures include central nervous system
risks such as central nervous system depression and a decrease in peripheral vision, each of which can
lead to workplace accidents and which are precursors to more severe central nervous system effects
such as incapacitation, loss of consciousness, and death. For chronic exposures, EPA identified risks of
non-cancer liver effects as well as liver and lung tumors.

For workers and ONUs, EPA estimated potential cancer risk from chronic exposures to methylene
chloride using inhalation unit risk or dermal cancer slope factor values multiplied by the chronic
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exposure for each COU. For workers and ONUs, EPA also estimated potential non-cancer risks
resulting from acute or chronic inhalation or dermal exposures and used a Margin of Exposure (MOE)
approach. For workers, EPA estimated risks using several occupational exposure scenarios, which
varied assumptions regarding the use of personal protective equipment (PPE) for respiratory and
dermal exposures for workers directly handling methylene chloride. More information on respiratory
and dermal protection, including EPA’s approach regarding the occupational exposure scenarios for
methylene chloride, is in Section 2.4.1.

For workers, acute and chronic non-cancer risks (i.e., central nervous system effects and non-cancer
liver effects) were indicated for all conditions of use under high-end inhalation or dermal exposure
scenarios if PPE was not used. For most industrial and commercial conditions of use, cancer risks were
also identified for high-end inhalation or dermal occupational exposure scenarios if PPE was not used.
With use of PPE during relevant conditions of use, worker exposures were estimated to be reduced. This
resulted in fewer conditions of use with estimated acute, chronic non-cancer, or cancer inhalation or
dermal risks. With use of respiratory protection, cancer risks from chronic inhalation risks were not
indicated for most conditions of use. Similarly, with dermal protection, non-cancer risks from acute and
chronic exposures, and cancer risks were not indicated for most conditions of use. However, some
conditions of use continued to present non-cancer inhalation risks to workers under high end
occupational exposure scenarios even with PPE (respirators APF 25 or 50, and gloves of various
protection factors). Specifically, even with use of respirators (APF 25 or 50), acute and chronic non-
cancer risks were indicated for processing methylene chloride as part of one condition of use and for
most industrial and commercial uses of methylene chloride. EPA’s estimates for worker risks for each
occupational exposure scenario are presented in Section 4.3.2.1 and summarized in Table 4-106 in
Section 4.1.2.

For ONUs, acute and chronic non-cancer risks (i.e., central nervous system effects and non-cancer liver
effects) were indicated for high-end inhalation occupational exposure scenarios for processing
methylene chloride as part of several conditions of use, and for most industrial and commercial uses of
methylene chloride. Central tendency estimates of inhalation exposures showed that while fewer
conditions of use indicated non-cancer risks to ONUs from acute or chronic exposures, under many
conditions of use, inhalation risks remained. ONUs were not assumed to be using PPE to reduce
exposures to methylene chloride used in their vicinity. ONUs are not assumed to be dermally exposed to
methylene chloride; therefore, dermal risks to ONUs were not identified. EPA’s estimates for ONU risks
for each occupational exposure scenario are presented in Sections 4.3.2.1 and 4.3.2.2 and Table 4-2 in
Section 4.1.2.

For consumers and bystanders for consumer use, EPA estimated non-cancer risks resulting from acute
inhalation or dermal exposures that were modeled with a range of user intensities, described in detail
in Section 2.4.2. EPA assumed that consumers or bystanders would not use PPE and that all exposures
would be acute, rather than chronic. As explained in Section 4.3.2.3,

For consumers and bystanders, risks from acute exposure (of central nervous system effects) were
indicated for most conditions of use for consumers for medium and high intensity acute inhalation and
dermal consumer exposure scenarios. Conditions of use that indicated acute risks to consumer users
(for inhalation and dermal exposure) also indicated risks to bystanders (for inhalation exposures only).
As explained in Section 4.3.2.3, estimates of MOEs for consumers were calculated for consumers for
acute inhalation and dermal exposures, because the exposure frequencies were not considered
sufficient to cause the health effects (i.e., liver effects and liver and lung tumors) that were observed in
chronic animal studies typically defined as at least 10% of the animal’s lifetime
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Uncertainties: Key assumptions and uncertainties in the environmental risk estimation include the
uncertainty around modeled releases. For the human health risk estimation, key assumptions and
uncertainties are related to the estimates for ONU inhalation exposures, because monitoring data were
not reasonably available for many of the conditions of use evaluated. An additional source of
uncertainty is the inhalation to dermal route-to-route extrapolations, which is a source of uncertainty in
the dermal risk assessment for dermal cancer and non-cancer risk estimates. Similarly, for assessing
cancer risks, although EPA chose to model the combination of liver and lung tumor results from a
cancer bioassay using mice, there is uncertainty regarding the modeling of these tumor types for
humans. These and other assumptions and key sources of uncertainty are detailed in Section 4.4.

EPA’s assessments, risk estimations, and risk determinations account for uncertainties throughout the
risk evaluation. EPA used reasonably available information, in a fit-for-purpose approach, to develop a
risk evaluation that relies on the best available science and is based on the weight of the scientific
evidence. For instance, systematic review was conducted to identify reasonably available information
related to MC 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 and exposure factors. When possible, default model input parameters were modified based
on chemical-specific inputs available in literature databases. The consideration of uncertainties support
the Agency’s risk determinations, each of which is supported by substantial evidence, as set forth in
detail in later sections of this final risk evaluation.

Potentially Exposed Susceptible Subpopulations: TSCA § 6(b)(4) requires that EPA conduct risk
evaluations to determine whether a chemical substance presents unreasonable risk under the conditions
of use, including unreasonable risk to a potentially exposed or susceptible subpopulation identified as
relevant to the risk evaluation. TSCA § 3(12) defines “potentially exposed or susceptible
subpopulation” as a group of individuals within the general population identified by the Administrator
who, due to either greater susceptibility or greater exposure, may be at greater risk than the general
population of adverse health effects from exposure to a chemical substance or mixture, such as infants,
children, pregnant women, workers, or the elderly.

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 the hazard posed by methylene chloride. For consideration of the most highly exposed
groups, EPA considered methylene chloride exposures to be higher among workers using methylene
chloride and ONUEs in the vicinity of methylene chloride use than the exposures experienced by the
general population. Additionally, variability of susceptibility to methylene chloride may be correlated
with genetic polymorphism in its metabolizing enzymes. Factors other than polymorphisms that
regulate CYP2E1 may have greater influence on the formation of COHb, a metabolic product of
methylene chloride exposure. The CYP2E1 enzyme is easily inducible by many substances, resulting
in increased metabolism. For example, alcohol drinkers may have increased CO and COHb (Nac/Aegl,
2008b). Additionally, the COHb generated from methylene chloride is expected to be additive to
COHD from other sources. Populations of particular concern are smokers who maintain significant
constant levels of COHD, persons with existing cardiovascular disease (ATSDR, 2000), as well as
fetuses and infants. Hemoglobin in the fetus has a higher affinity for CO than does adult hemoglobin.
Thus, the neurotoxic and cardiovascular effects may be exacerbated in fetuses and infants with higher
residual levels of fetal hemoglobin when exposed to high concentrations of methylene chloride
(OEHHA, 2008Db).
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Aggregate and Sentinel Exposures Section 2605(b)(4)(F)(i1) of TSCA requires the EPA, as a part of the
risk evaluation, describe whether aggregate or sentinel exposures under the conditions of use were
considered and the basis for their consideration. The EPA has defined aggregate exposure as “the
combined exposures to an individual from a single chemical substance across multiple routes and
across multiple pathways (40 CFR § 702.33).” Exposures to methylene chloride were evaluated by
inhalation and dermal routes separately. Inhalation and dermal exposures are assumed to occur
simultaneously for workers and consumers. EPA chose not to employ simple additivity of exposure
pathways at this time within a condition of use, because it would result in an overestimate of risk.

EPA defines sentinel exposure as “the exposure to a single chemical substance that represents the
plausible upper bound of exposure relative to all other exposures within a broad category of similar or
related exposures (40 CFR § 702.33).” In this risk evaluation, EPA considered sentinel exposure the
highest exposure given the details of the conditions of use and the potential exposure scenarios. In terms
of this risk evaluation, EPA considered sentinel exposure the highest exposure given the details of the
conditions of use and the potential exposure scenarios. Sentinel exposures for workers are the high-end
no PPE within each OES. In cases where sentinel exposures result in MOEs greater than the benchmark
or cancer risk lower than the benchmark, EPA did no further analysis because sentinel exposures
represent the worst-case scenario.

Unreasonable Risk Determination

In each risk evaluation under TSCA section 6(b), EPA determines whether a chemical substance
presents an unreasonable risk of injury to health or the environment, under the conditions of use. The
determination does not consider costs or other non-risk factors. In making this determination, EPA
considers relevant risk-related factors, including, but not limited to: the effects of the chemical substance
on health and human exposure to such substance under the conditions of use (including cancer and non-
cancer risks); the effects of the chemical substance on the environment and environmental exposure
under the conditions of use; the population 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 takes into consideration the Agency’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. The rationale for the unreasonable risk determination is in section 5.2. The Agency’s
risk determinations are supported by substantial evidence, as set forth in detail in later sections of this
final risk evaluation.

While use of methylene chloride as a functional fluid in a closed system during pharmaceutical
manufacturing was included in the problem formulation and draft risk evaluation, upon further analysis
of the details of this process, EPA has determined that this use falls outside TSCA’s definition of
“chemical substance.” Under TSCA § 3(2)(B)(vi1), the definition of “chemical substance” does not
include any food, food additive, drug, cosmetic, or device (as such terms are defined in section 201 of
the Federal Food, Drug, and Cosmetic Act) when manufactured, processed, or distributed in commerce
for use as a food, food additive, drug, cosmetic, or device. EPA has found that methylene chloride use
as a functional fluid in a closed system during pharmaceutical manufacturing entails use as an extraction
solvent in the purification of pharmaceutical products, and has concluded that this use falls within the
aforementioned definitional exclusion and is not a “chemical substance” under TSCA.

Unreasonable Risk of Injury to the Environment: Based on its physical-chemical properties, methylene
chloride does not partition to or accumulate in soil. Therefore, EPA determined that there is no
unreasonable risk to terrestrial organisms from all conditions of use. To characterize the exposures to
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methylene chloride by aquatic organisms EPA considered modeled data to represent surface water
concentrations near facilities actively releasing methylene chloride to surface water, as well as
monitored concentrations to represent ambient water concentrations of methylene chloride. EPA
considered the biological relevance of the species to determine the concentrations of concern, as well as
frequency and duration of the exposures, and uncertainties of the limited number of data points above
the RQ. EPA determined that the evaluation does not support an unreasonable risk determination to
aquatic organisms. Similarly, EPA determined that the evaluation does not support an unreasonable risk
determination to sediment dwelling organisms, since methylene chloride is most likely present in the
pore waters and the concentrations in sediment pore water are assumed to be similar or less to the
concentrations in the overlying water.

Unreasonable Risks of Injury to Health: EPA’s determination of unreasonable risk for specific
conditions of use of methylene chloride listed below are based on health risks to workers, ONUs,
consumers, or bystanders from consumer use. As described below, EPA did not evaluate unreasonable
risk to the general population in this risk evaluation. For acute exposures, EPA evaluated unreasonable
risk to the central nervous system, such as central nervous system depression and a decrease in
peripheral vision, each of which can lead to workplace accidents and which are precursors to more
severe central nervous system effects such as incapacitation, loss of consciousness, and death. For
chronic exposures, EPA evaluated unreasonable risk of non-cancer liver effects (including
vacuolization, necrosis, hemosiderosis and hepatocellular degeneration) as well as cancer (liver and lung
tumors).

Unreasonable Risk of Injury to Health of the General Population: As part of the problem formulation for
methylene chloride, EPA found that exposures to the general population may occur from the conditions
of use due to releases to air, water or land. The exposures to the general population via surface water,
drinking water, ambient air and sediment pathways falls under the jurisdiction of other environmental
statutes administered by EPA, i.e., CAA, SDWA, CWA, and RCRA. As explained in more detail in
section 1.4.2, EPA believes it is both reasonable and prudent to tailor TSCA risk evaluations when other
EPA offices have expertise and experience to address specific environmental media, rather than attempt
to evaluate and regulate potential exposures and risks from those media under TSCA. EPA believes that
coordinated action on exposure pathways and risks addressed by other EPA-administered statutes and
regulatory programs is consistent with statutory text and legislative history, particularly as they pertain
to TSCA’s function as a “gap-filling” statute, and also furthers EPA aims to efficiently use Agency
resources, avoid duplicating efforts taken pursuant to other Agency programs, and meet the statutory
deadline for completing risk evaluations. EPA has therefore tailored the scope of the risk evaluation for
methylene chloride using authorities in TSCA sections 6(b) and 9(b)(1). EPA did not evaluate hazards
or exposures to the general population in this risk evaluation, and as such the unreasonable risk

determinations for relevant conditions of use do not account for exposures to the general population
(U.S. EPA. 2018c).

Unreasonable Risk of Injury to Health of Workers: EPA evaluated non-cancer effects from acute and
chronic inhalation and dermal occupational exposures and cancer from chronic inhalation and dermal
occupational exposures to determine if there was unreasonable risk to workers’ health. The drivers for
EPA’s determination of unreasonable risk of injury for workers are central nervous system effects
resulting from acute inhalation exposure, adverse effects to the liver due to chronic inhalation exposure,
and cancer from chronic inhalation.

EPA evaluated unreasonable risk to workers from dermal occupational exposure and determined
unreasonable risk to workers from dermal exposure from one condition of use: the industrial and

Page 37 of 753


http://hero.epa.gov/index.cfm?action=search.view&reference_id=5085603

Case 20-2729, Document 5-2, 08/18/2020, 2910540, Page45 of 764

commercial use of methylene chloride in laundry and dishwashing, where EPA is not assuming use of
gloves in dry cleaning facilities.

EPA generally assumes compliance with OSHA requirements for protection of workers. In support of
this assumption, EPA used reasonably available information, including public comments, indicating that
some employers, particularly in the industrial setting, are providing appropriate engineering or
administrative controls or PPE to their employees consistent with OSHA requirements. While EPA does
not have similar information to support this assumption for each condition of use, EPA does not believe
that the Agency must presume, in the absence of such information, a lack of compliance with existing
regulatory programs and practices. Rather, EPA assumes there is compliance with worker protection
standards unless case-specific facts indicate otherwise, and therefore existing OSHA regulations for
worker protection and hazard communication will result in use of appropriate PPE in a manner that
achieves the stated APF or PF. EPA’s decisions for unreasonable risk to workers are based on high-end
exposure estimates, in order to account for the uncertainties related to whether or not workers are using
PPE. EPA believes this is a reasonable and appropriate approach that reflects real-world scenarios,
accounts for reasonably available information related to worker protection practices, and addresses
uncertainties regarding availability and use of PPE.

For each condition of use of methylene chloride with an identified risk for workers, EPA assumes, as a
baseline, the use of a respirator with an APF of 25 or 50. Similarly, EPA assumes the use of gloves with
PF of 5 and 10 in commercial settings and gloves with PF of 5 and 20 in industrial settings. However,
EPA assumes that for some conditions of use, the use of appropriate respirators is not a standard
industry practice, based on best professional judgement given the burden associated with the use of
supplied-air respirators, including the expense of the equipment and the necessity of fit-testing and
training for proper use. Similarly, EPA does not assume that as a standard industry practice that workers
in dry cleaning facilities use gloves for spot cleaning.

The unreasonable risk determinations reflect the severity of the effects associated with the occupational
exposures to methylene chloride and incorporate consideration of the PPE that EPA assumes (respirator
of APF 25 or 50 and gloves with PF 5, 10, or 20). A full description of EPA’s unreasonable risk
determination for each condition of use is in section 5.2.

Unreasonable Risk of Injury to Health of Occupational Non-Users (ONUs): EPA evaluated non-cancer
effects to ONUs from acute and chronic inhalation occupational exposures and cancer from chronic
inhalation occupational exposures to determine if there was unreasonable risk of injury to ONUs’ health.
The unreasonable risk determinations reflect the severity of the effects associated with the occupational
exposures to methylene chloride and the assumed absence of PPE for ONUs, since ONUs do not directly
handle the chemical and are instead doing other tasks in the vicinity of methylene chloride use. Non-
cancer effects and cancer from dermal occupational exposures to ONUs were not evaluated because
ONUs are not dermally exposed to methylene chloride. For inhalation exposures, EPA, where possible,
estimated ONUs’ exposures and described the risks separately from workers directly exposed. When the
difference between ONUs’ exposures and workers’ exposures cannot be quantified, EPA assumed that
ONU inhalation exposures are lower than inhalation exposures for workers directly handling the
chemical substance, and EPA considered the central tendency risk estimate when determining ONU risk.
A full description of EPA’s unreasonable risk determination for each condition of use is in section 5.2.

Unreasonable Risk of Injury to Health of Consumers: EPA evaluated non-cancer effects to consumers
from acute inhalation and dermal exposures to determine if there was unreasonable risk to consumers’
health. A consumer condition of use sometimes was evaluated using multiple Consumer Exposure
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Scenarios. In the Draft Risk Evaluation, EPA used the results from each Consumer Exposure Scenario to
draft separate preliminary unreasonable risk determinations, which resulted in multiple preliminary
unreasonable risk determinations for a single condition of use (e.g., consumer use in metal degreasers
had three unreasonable risk determinations). In this Final Risk Evaluation, EPA consolidated risk
estimates for multiple exposure scenarios in order to present clearer unreasonable risk determinations
and the unreasonable risk determinations adhere to the conditions of use as they were presented in the
Problem Formulation; as a result, in some cases a single determination may be informed by multiple risk
estimates from multiple Consumer Exposure Scenarios. Therefore, whereas the draft Risk Evaluation
presented 29 consumer risk determinations on 12 conditions of use, the Final Evaluation shows only the
12. Overall, the Draft Risk Evaluation had 71 unreasonable risk determinations, whereas the Final Risk
Evaluation determination has 53 unreasonable risk determinations. The exposure scenarios supporting
the unreasonable risk determinations for the conditions of use are listed in the detailed description of
each consumer use and listed in Table 5-2.

Unreasonable Risk of Injury to Health of Bystanders (from Consumer Uses): EPA evaluated non-cancer
effects to bystanders from acute inhalation exposures to determine if there was unreasonable risk of
injury to bystanders’ health. EPA did not evaluate non-cancer effects from dermal exposures to
bystanders because bystanders are not dermally exposed to methylene chloride. A full description of
EPA’s unreasonable risk determination for each condition of use is in section 5.2.

Summary of Unreasonable Risk Determinations:

In conducting risk evaluations, “EPA will determine whether the chemical substance presents an
unreasonable risk of injury to health or the environment under each condition of use within the scope of
the risk evaluation...” 40 CFR 702.47. Pursuant to TSCA section 6(i)(1), a determination of “no
unreasonable risk” shall be issued by order and considered to be final agency action. This subsection of
the final risk evaluation therefore constitutes the order required under TSCA section 6(i)(1), and the “no
unreasonable risk™ determinations in this subsection are considered to be final agency action effective on
the date of issuance of this order.

EPA has determined that the following conditions of use of methylene chloride do not present an
unreasonable risk of injury to health or the environment. These determinations are considered final
agency action and are being issued by order pursuant to TSCA section 6(i)(1). The details of these
determinations are in section 5.2, and the TSCA section 6(i)(1) order is contained in Section 5.4.1 of this
final risk evaluation.

Conditions of Use that Do Not Present an Unreasonable Risk

e Manufacturing (Domestic Manufacture)

e Processing: as a reactant

e Processing: recycling

e Distribution in commerce

e Industrial and commercial use as laboratory chemical

e Disposal
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EPA has determined that the following conditions of use of methylene chloride present an unreasonable
risk of injury to health. EPA will 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 determinations for these conditions of use are not considered final agency action. The
details of these determinations are in section 5.2.

Manufacturing that Presents an Unreasonable Risk

e Import

Processing that Present an Unreasonable Risk

e Processing: incorporation into a formulation, mixture, or reaction products

e Processing: repackaging

Industrial and Commercial Uses that Present an Unreasonable Risk

e Industrial and commercial use as solvent for batch vapor degreasing

e Industrial and commercial use as solvent for in-line vapor degreasing

e Industrial and commercial use as solvent for cold cleaning

e Industrial and commercial use as solvent for aerosol spray degreaser/cleaner
e Industrial and commercial use in adhesives, sealants and caulks

e Industrial and commercial use in paints and coatings

e Industrial and commercial use in paint and coating removers

e Industrial and commercial use in adhesive and caulk removers

e Industrial and commercial use in metal aerosol degreasers

e Industrial and commercial use in metal non-aerosol degreasers

e Industrial and commercial use in finishing products for fabric, textiles and leather

e Industrial and commercial use in automotive care products (functional fluids for air
conditioners)

e Industrial and commercial use in automotive care products (interior car care)
e Industrial and commercial use in automotive care products (degreasers)

e Industrial and commercial use in apparel and footwear care products

e Industrial and commercial use in spot removers for apparel and textiles

¢ Industrial and commercial use in liquid lubricants and greases
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Industrial and Commercial Uses that Present an Unreasonable Risk

Industrial and commercial use in spray lubricants and greases

Industrial and commercial use in aerosol degreasers and cleaners

Industrial and commercial use in non-aerosol degreasers and cleaners

Industrial and commercial use in cold pipe insulations

Industrial and commercial use as solvent that becomes part of a formulation or mixture
Industrial and commercial use as a processing aid

Industrial and commercial use as propellant and blowing agent

Industrial and commercial use for electrical equipment, appliance, and component
manufacturing

Industrial and commercial use for plastic and rubber products manufacturing

Industrial and commercial use in cellulose triacetate film production

Industrial and commercial use as anti-spatter welding aerosol

Industrial and commercial use for oil and gas drilling, extraction, and support activities
Industrial and commercial use in toys, playground and sporting equipment

Industrial and commercial use in lithographic printing plate cleaner

Industrial and commercial use in carbon remover, wood floor cleaner, and brush cleaner

Consumer Uses that Present an Unreasonable Risk

Consumer use as solvent in aerosol degreasers/cleaners

Consumer use in adhesives and sealants

Consumer use in brush cleaners for paints and coatings

Consumer use in adhesive and caulk removers

Consumer use in metal degreasers

Consumer use in automotive care products (functional fluids for air conditioners)
Consumer use in automotive care products (degreasers)

Consumer use in lubricants and greases

Consumer use in cold pipe insulation

Consumer use in arts, crafts, and hobby materials glue

Consumer use in an anti-spatter welding aerosol
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Consumer Uses that Present an Unreasonable Risk

e Consumer use in carbon removers and other brush cleaners

I INTRODUCTION

This document represents the final risk evaluation for methylene chloride under the Frank R. Lautenberg
Chemical Safety for the 21st Century Act. The Frank R. Lautenberg Chemical Safety for the 21st
Century Act amended the Toxic Substances Control Act (TSCA), the Nation’s primary chemicals
management law, in June 2016.

The Environmental Protection Agency (EPA) published the Scope of the Risk Evaluation for
methylene chloride in June 2017 (U.S. EPA, 2017c), and the problem formulation in June 2018 (U.S.
EPA. 2018c), which represented the analytical phase of risk evaluation in which “the purpose for the
assessment is articulated, the problem is defined, and a plan for analyzing and characterizing risk is
determined,” as described in Section 2.2 of the Framework for Human Health Risk Assessment to
Inform Decision Making. The problem formulation identified conditions of use and presented three
conceptual models and an analysis plan. Based on EPA’s analysis of the conditions of use, physical-
chemical and fate properties, environmental releases, and exposure pathways, the problem formulation
preliminarily concluded that further analysis was necessary for exposure pathways to ecological
receptors exposed via surface water, workers, and consumers. EPA subsequently published a draft risk
evaluation for methylene chloride and has taken public and peer review comments. The conclusions,
findings, and determinations in this final risk evaluation are for the purpose of identifying whether the
chemical substance presents unreasonable risk 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.

As per EPA’s final rule, Procedures for Chemical Risk Evaluation Under the Amended Toxic
Substances Control Act (82 FR 33726 (July 20, 2017)), this risk evaluation was subject to both public
comment and peer review, which are distinct but related processes. EPA provided 60 days for public
comment on any and all aspects of this risk evaluation, including the submission of any additional
information that might be relevant to the science underlying the risk evaluation and the outcome of the
systematic review associated with methylene chloride. This satisfies TSCA (15 U.S.C. 2605(b)(4)(H)),
which requires EPA to provide public notice and an opportunity for comment on a draft risk evaluation
prior to publishing a final risk evaluation.

Peer review was conducted in accordance with EPA's regulatory procedures for chemical risk
evaluations, including using the £EPA Peer Review Handbook and other methods consistent with the
science standards laid out in Section 26 of TSCA (See 40 CFR 702.45). As explained in the Risk
Evaluation Rule (82 FR 33726 (July 20, 2017)), the purpose of peer review is for the independent
review of the science underlying the risk assessment. As such, peer review addressed aspects of the
underlying science as outlined in the charge to the peer review panel such as hazard assessment,
assessment of dose-response, exposure assessment, and risk characterization.

As EPA explained in the Risk Evaluation Rule (82 FR 33726 (July 20, 2017)), it is important for peer

reviewers to consider how the underlying risk evaluation analyses fit together to produce an integrated
risk characterization, which forms the basis of an unreasonable risk determination. EPA believed peer
reviewers were most effective in this role if they received the benefit of public comments on draft risk
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evaluations prior to peer review. For this reason, and consistent with standard Agency practice, the
public comment period preceded peer review. The final risk evaluation changed in response to public
comments received on the draft risk evaluation and/or in response to peer review, which itself may be
informed by public comments. EPA responded to public and peer review comments received on the
draft risk evaluation and explained changes made in response to those comments in this final risk
evaluation and the associated response to comments document.

In this final risk evaluation, Section 1.1 presents the basic physical-chemical characteristics of
methylene chloride, as well as a background on regulatory history, conditions of use, and conceptual
models, with particular emphasis on any changes since the publication of the draft risk evaluation. This
section also includes a discussion of the systematic review process utilized in this final risk evaluation.
Section 2 provides a discussion and analysis of the exposures, both health and environmental, that can
be expected based on the conditions of use for methylene chloride. Section 3 discusses environmental
and health hazards of methylene chloride. Section 4 presents the risk characterization, where EPA
integrates and assesses reasonably available information on health and environmental hazards and
exposures, as required by TSCA (15 U.S.C. 2605(b)(4)(F)). This section also includes a discussion of
any uncertainties and how they impact the final risk evaluation. Section 5 presents EPA’s determination
of whether the chemical presents an unreasonable risk under the conditions of use, as required under
TSCA (15 U.S.C. 2605(b)(4)).

EPA also solicited input on the first 10 chemicals as it developed use documents, scope documents, and
problem formulations. At each step, EPA has received 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 requirements. EPA has considered comments and
information 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 published problem formulation of
methylene chloride.

1.1 Physical and Chemical Properties

Physical-chemical properties influence the environmental behavior and the toxic properties of a
chemical, thereby informing the potential conditions of use, exposure pathways and routes and hazards
that EPA is evaluating. For scope development, EPA considered the measured or estimated physical-
chemical properties set forth in Table 1-1. EPA found no additional information during the process of
drafting the risk evalution, not did it hear of any information from the peer review or public commenters
that would change these values for the final risk evaluation.

Table 1-1. Physical and Chemical Properties of Methylene Chloride

Data Quality
Property Measured Values References Rating

Molecular formula CH2Cl
Molecular weight 84.93 g/mol
Physical form Colorless liquid; sweet, U.S. Coast Guard (1984) High

pleasant odor resembling

chloroform
Melting point -95°C O'Neil (2013) High
Boiling point 39.7°C O'Neil (2013) High
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Property Measured Values References Data Quallty
Rating
Density 1.33 g/cm?® at 20°C O'Neil (2013) High
Vapor pressure 435 mmHg at 25°C Boublik et al. (1984) High
Vapor density 2.93 (relative to air) Holbrook (2003) High
Water solubility 13 g/L at 25°C Horvath (1982) High
Octanol/water partition | 1.25 Hansch et al. (1995) High
coefficient (log Kow)
Octanol/air partition 2.27 U.S. EPA (2012) High
coefficient (log Koa)
Henry’s Law constant 0.00291 atm-m?3/mole Leighton and Calo (1981) High
(equivalent to
concentration/concentration
dimensionless 0.119)
Flash point Not readily available
Autoflammability Not readily available
Viscosity 0.437 mPa-s at 20°C Rossberg et al. (2011) High
Refractive index 1.4244 at 20°C O'Neil (2013) High
Dielectric constant 9.02 at 20°C Laurence et al. (1994) High

1.2 Uses and Production Volume

Methylene chloride has a wide-range of uses, including in sealants, automotive products, and paint and
coating removers. EPA assessed paint removers containing methylene chloride in a previous risk
assessment but only previously finalized an unreasonable risk determination for the consumer paint and
coating remover condition of use (U.S. EPA., 2014). The use of paint and coating removers containing
methylene chloride in industrial or commercial sectors are included in this risk evaluation; the resultant
analysis is described in Appendix L. Methylene chloride is also used by federal agencies in a variety of
uses, including those deemed mission critical.

Methylene chloride has known applications as a process solvent in paint removers and the manufacture
of pharmaceuticals and film coatings. It is used as an agent in urethane foam blowing and in the
manufacture of hydrofluorocarbon (HFC) refrigerants, such as HFC-32. It can also be found in aerosol
propellants and in solvents for electronics manufacturing, metal cleaning and degreasing, and furniture
finishing. Additionally, it has been used for agricultural and food processing purposes such as an
extraction solvent for spice oleoresins, hops, and for the removal of caffeine from coffee, a degreening
agent for citrus fruits, and a postharvest fumigant for grains and strawberries (Processing Magazine,
2015; U.S. EPA., 2000). However methylene chloride is no longer contained in any registered pesticide
products and was removed from the list of pesticide product inert ingredients (63 FR 34384, June 24,
1998) and tolerance exemptions for methylene chloride in foods were revoked (67 FR 16027, April 4,
2002) (see Appendix A for more information).
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In 2005, the use percentages of methylene chloride by sector were as follows: paint stripping and
removal (30%), adhesives (22%), pharmaceuticals (11%), metal cleaning (8%), aerosols (8%), chemical
processing (8%), flexible polyurethane foam (5%), and miscellaneous (8%) (ICIS, 2005).

As of 2016, the leading applications for methylene chloride are as a solvent in the production of
pharmaceuticals and polymers and paint removers, although recent regulations are expected to decrease
the chemical’s use in the paint remover sector (40 CFR Part 751, Part B). An estimated 35 percent of
consumption is attributable to pharmaceuticals and chemical processing, with pharmaceutical production
accounting for roughly 30 percent of methylene chloride’s use. Other applications include metal
cleaning, production of HFC-32, and as an ingredient in adhesives and paint removers. Foam blowing is
a minor use of methylene chloride (IHS Markit, 2016).

The Chemical Data Reporting (CDR) Rule under TSCA requires U.S. manufacturers (including
importers) to provide EPA with information on the chemicals they manufacture or import into the U.S.
For the 2016 CDR cycle, data collected per chemical include the company name, volume of each
chemical manufactured/imported, the number of workers at each site, and information on whether the
chemical is used in the Commercial, Industrial, and/or Consumer sector. However, only companies that
manufactured or imported 25,000 pounds or more of methylene chloride at each of their sites during the
2015 calendar year were required to report information under the CDR rule (U.S. EPA, 2016).

The 2016 CDR reporting data for methylene chloride are provided in Table 1-2. from EPA’s CDR
database.

Table 1-2. Production Volume of Methylene Chloride in CDR Reporting Period (2012 to 2015)*

Reporting Year 2012 2013 2014 2015
Total Aggregate 230,896,388 | 230,498,027 248,241,495 263,971,494
Production Volume (Ibs)

2The CDR data for the 2016 reporting period is available via ChemView (https://java.epa.gov/chemview) (U.S. EPA
2016). Because of an ongoing Confidential Business Information (CBI) substantiation process required by amended TSCA,
the CDR data available in the risk evaluation is more specific than currently in ChemView.

1.3 Regulatory and Assessment History

EPA conducted a search of existing domestic and international laws, regulations and assessments
pertaining to methylene chloride. EPA compiled this summary from available federal, state,
international and other government data sources, as cited in Appendix A.

Federal Laws and Regulations

Methylene chloride is subject to other federal statutes and regulations that are implemented by other
offices within EPA and/or other federal agencies/departments. A summary of federal laws, regulations
and implementing authorities is provided in Appendix A.1.

State Laws and Regulations
Methylene chloride is subject to state statutes and regulations implemented by state agencies or

departments. A summary of state laws, regulations and implementing authorities is provided in
Appendix A.2.
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Laws and Regulations in Other Countries and International Treaties or Agreements
Methylene chloride is subject to statutes and regulations in countries other than the U.S. and/or
international treaties and/or agreements. A summary of these laws, regulations, treaties and/or

agreements is provided in Appendix A.3.

Assessment History

EPA identified assessments conducted by other EPA Programs and other organizations (see Table 1-3).
Depending on the source, these assessments may include information on conditions of use, hazards,
exposures and potentially exposed or susceptible subpopulations (PESS). EPA found no additional
assessments beyond those listed in the Problem Formulation document (see Table 1-1 in Methylene

Chloride Problem Formulation document).

Table 1-3. Assessment History of Methylene Chloride

Authoring Organization

Assessment

EPA Assessments

U.S. EPA, Office of Pollution Prevention and
Toxics (OPPT)

TSCA Work Plan Chemical Risk Assessment
Methylene Chloride: Paint Stripping Use CASRN:
75-09-2 U.S. EPA (2014)

U.S. EPA, Integrated Risk Information System
(IRIS)

Toxicological Review of Dichloromethane
(Methylene Chloride) (CAS No. 75-09-2) U.S.

EPA (2011)

U.S. EPA, Office of Water (OW)

Ambient Water Quality Criteria for the Protection
of Human Health U.S. EPA (2015)

Other U.S.-Based Organizations

Agency for Toxic Substances and Disease Registry
(ATSDR)

Toxicological Profile for Methylene Chloride
ATSDR (2000) and ATSDR (2010) addendum

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

Interim Acute Exposure Guideline Levels (AEGL)
for Methvlene Chloride Nac/Aegl (2008b)

U.S. National Academies, National Research
Council (NRC)

Spacecraft Maximum Allowable Concentrations
(SMAC) for Selected Airborne Contaminants:
Methylene chloride (Volume 2) Nrc (1996)

National Toxicology Program (NTP), National
Institutes of Health (NIH)

Report on Carcinogens, Twelfth Edition,
Dichloromethane NIH (2016)

Occupational Safety and Health Administration
(OSHA)

Occupational Exposure to Methylene Chloride
OSHA (1997b)

California Environmental Protection Agency,
Office of Environmental Health Hazard
Assessment (OEHHA)

Acute Reference Exposure Level (REL) and
Toxicity Summary for Methylene Chloride Ochha

(2008a)

Public Health Goal for Methylene Chloride in
Drinking Water Oehha (2000)
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http://hero.epa.gov/index.cfm
http://hero.epa.gov/index.cfm
http://hero.epa.gov/index.cfm
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3809029
https://www.regulations.gov/docket?substance_nmbr=70
https://www.regulations.gov/docket?substance_nmbr=70
http://hero.epa.gov/index.cfm?action=search.view&reference_id=808655
https://www.epa.gov/wqc/2015-epa-updated-ambient-water-quality-criteria-protection-human-health
https://www.epa.gov/wqc/2015-epa-updated-ambient-water-quality-criteria-protection-human-health
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3839971
https://www.atsdr.cdc.gov/toxprofiles/tp14.pdf
http://hero.epa.gov/index.cfm?action=search.view&reference_id=192113
http://hero.epa.gov/index.cfm?action=search.view&reference_id=2992296
https://www.atsdr.cdc.gov/toxprofiles/methylene_chloride_addendum.pdf?id=1161&tid=42
http://hero.epa.gov/index.cfm?action=search.view&reference_id=192207
https://www.regulations.gov/docket
https://www.regulations.gov/docket
http://hero.epa.gov/index.cfm?action=search.view&reference_id=1579591
https://ntp.niehs.nih.gov/ntp/roc/content/profiles/dichloromethane.pdf
https://ntp.niehs.nih.gov/ntp/roc/content/profiles/dichloromethane.pdf
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3982330
http://hero.epa.gov/index.cfm
http://hero.epa.gov/index.cfm?action=search.view&reference_id=749450
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3808973
http://webnet.oecd.org/Hpv/UI/handler.axd
http://webnet.oecd.org/Hpv/UI/handler.axd
http://hero.epa.gov/index.cfm?action=search.view&reference_id=749461
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Authoring Organization

Assessment

International

Organisation for Economic Co-operation and
Development (OECD), Cooperative Chemicals
Assessment Program (CoCAP)

Dichloromethane: SIDS Initial Assessment Profile

OECD (2011

International Agency for Research on Cancer
(IARC)

IARC Monographs on the Evaluation of
Carcinogenic Risks to Humans Volume 110 IARC

(2016)

World Health Organization (WHO)

Air Quality Guidelines for Europe WHO (2000)

WHO International Programme on Chemical
Safety (IPCS)

Environmental Health Criteria 164 Methylene
Chloride WHO (1996b)

Government of Canada, Environment Canada,
Health Canada

Dichloromethane. Priority substances list
assessment report. Health Canada (1993)

National Industrial Chemicals Notification and
Assessment Scheme (NICNAS), Australian
Government

Human Health Tier II Assessment for Methane,
dichloro- CAS Number: 75-09-2 NICNAS (2016)

1.4 Scope of the Evaluation

1.4.1 Conditions of Use Included in the Risk Evaluation

TSCA § 3(4) defines the conditions of use as ‘‘the circumstances, as determined by the Administrator,
under which a chemical substance is intended, known, or reasonably foreseen to be manufactured,
processed, distributed in commerce, used, or disposed of.” Following the publication of the problem
formulation, EPA finalized a rule that prohibits the manufacture (including import), processing and
distribution of methylene chloride in all paint and coating removers for consumer use (40 CFR Part 751,
Part B). EPA did not finalize any unreasonable risk determination for or regulate methylene chloride in
commercial paint and coating removal as part of that rule; thus, this risk evaluation now includes
commercial paint and coating remover uses (see Appendix L). This change is identified in Table 1-4,
which identifies the conditions of use being evaluated, including those presented in the use document
(EPA-HQ-OPPT-2016-0742), the life cycle diagram as presented in the problem formulation (U.S. EPA
2018c), or received through public comment. The Problem Formulation also included uses such as metal
products not covered elsewhere, apparel and footwear care products, and laundry and dishwashing
products without distinguishing between industrial, commercial, and consumer uses. After additional
review, no applicable consumer products were found for these uses. EPA has determined that there is no
known, intended, or reasonably foreseen consumer use of these products. There are only industrial and
commercial uses of methylene chloride for these conditions of use, and these conditions of use are

assessed.

EPA has not exercised its authority in TSCA section 6(b)(4)(D) to exclude any methylene chloride
conditions of use from the scope of the methylene chloride risk evaluation.

The life cycle diagram is presented below in Figure 1-1.
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https://hpvchemicals.oecd.org/UI/handler.axd?id=B8EA971C-0C2C-4976-8706-A9A68033DAA0
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3808975
https://www.epa.gov/risk/risk-characterization-handbook
https://www.epa.gov/risk/risk-characterization-handbook
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827786
http://www.euro.who.int/__data/assets/pdf_file/0005/74732/E71922.pdf
http://hero.epa.gov/index.cfm?action=search.view&reference_id=85843
http://www.inchem.org/documents/ehc/ehc/ehc164.htm
http://www.inchem.org/documents/ehc/ehc/ehc164.htm
http://hero.epa.gov/index.cfm?action=search.view&reference_id=81645
http://www.hc-sc.gc.ca/ewh-semt/alt_formats/hecs-sesc/pdf/pubs/contaminants/psl1-lsp1/dichloromethane/dichloromethane-eng.pdf
http://www.hc-sc.gc.ca/ewh-semt/alt_formats/hecs-sesc/pdf/pubs/contaminants/psl1-lsp1/dichloromethane/dichloromethane-eng.pdf
http://hero.epa.gov/index.cfm?action=search.view&reference_id=2531129
http://hero.epa.gov/index.cfm?assessment_id=1357
http://hero.epa.gov/index.cfm?assessment_id=1357
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827219
https://www.regulations.gov/docket?D=EPA-HQ-OPPT-2016-0742
http://hero.epa.gov/index.cfm?action=search.view&reference_id=5085603
http://hero.epa.gov/index.cfm?action=search.view&reference_id=5085603
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PROCESSING

INDUSTRIAL, COMMERCIAL, CONSUMER USES °

RELEASES and WASTE DISPOSAL

Manufacturing
(includes import)
B (264 million Ibs)

A

Processing as Reactant
(Volume CBI)

> e.g., intermediate for

refrigerant manufacture

Incorporated into
Formulation, Mixture
or Reaction Product
(>557,000 Ibs)

e.g., Polyurethane Foam
Blowing

Solvents for Cleaning or Degreasing
(Volume CBI)

Adhesives and Sealants
(Volume CBI)
e.g., glues and caulks

Paints and Coatings
(>839,000 Ibs)
Including Paint and coating removers for
furniture stripping and adhesive removers

Metal Products
(Volume CBI)

Repackaging
(> 227,000 Ibs)

J

Fabric, Textile, and Leather Products
(Volume CBI)

Automotive Care Products
(11,000 Ibs)

Apparel and Footwear Care Products
(Volume CBI)

Recycling

Figure 1-1. Methylene Chloride Life Cycle Diagram

(Volume CBI)

™

Laundry and Dishwashing Products
(Volume CBI)

Lubricants and Greases
(187,000 Ibs)

Other Uses including
Building/Construction Materials Not Covered
Elsewhere; Solvents (which become part of
product formation or mixture); Processing Aids
Not Otherwise Listed; Propellants and Blowing
Agents; Arts, Crafts and Hobby Materials;
Functional fluids (closed systems); Laboratory
Chemicals

v

Disposal

See Figure 1-4 for Environmental
Releases and Wastes

:] Manufacturing (includes import)

l:l Processing

I:] Uses. At the level of detail in the life cycle
diagram EPA is not distinguishing between
industrial/commercial/consumer uses. The
differences between these uses will be
further investigated and defined during risk
evaluation.

The life cycle diagram depicts the conditions of use that are within the scope of the risk evaluation during various life cycle stages including manufacturing, processing,
use (industrial, commercial, consumer), distribution and disposal. The production volumes shown are for reporting year 2015 from the 2016 CDR reporting period (U.S.
EPA. 2016). Activities related to distribution (e.g., loading and unloading) are evaluated throughout the methylene chloride life cycle, rather than using a single

distribution scenario.

2See Table 1-4 for additional uses not mentioned specifically in this diagram.
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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 ?* Subcategory ? References
Manufacturing |Domestic Manufacturing U.S. EPA (2016)
manufacturing
Import Import U.S. EPA (2016)
Processing Processing as a | Intermediate in industrial gas | U.S. EPA (2016); U.S.

reactant

manufacturing (e.g.,
manufacture of fluorinated
gases used as refrigerants)

EPA (2014) Market
profile EPA-HQ-OPPT-

2016-0742 Public
Comments EPA-HQ-
OPPT-2016-0742-0016,
EPA-HQ-OPPT-2016-
0742-0017, EPA-HQ-
OPPT-2016-0742-0019

Intermediate for pesticide,
fertilizer, and other agricultural
chemical manufacturing

U.S. EPA (2016)

Petrochemical manufacturing™

U.S. EPA (2016)

Intermediate for other
chemicals

Public Comment EPA-
HQ-OPPT-2016-0742-
0008

Incorporated into
formulation,
mixture, or
reaction product

Solvents (for cleaning or
degreasing), including
manufacturing of:
e All other basic organic
chemical
e Soap, cleaning
compound and toilet
preparation

U.S. EPA (2016)

Solvents (which become part of
product formulation or
mixture), including
manufacturing of:
e All other chemical
product and preparation
¢ Paints and coatings

U.S. EPA (2016)
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http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3809029
http://hero.epa.gov/index.cfm?D=EPA-HQ-OPPT-2016-0742
http://hero.epa.gov/index.cfm?D=EPA-HQ-OPPT-2016-0742
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0016
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0016
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0017
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0017
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0019
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0019
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0008
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0008
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0008
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
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Life Cycle
Stage Category * Subcategory ? References

Propellants and blowing agents | U.S. EPA (2016)

for all other chemical product

and preparation manufacturing;

Propellants and blowing agents | Use document EPA-HQ-

for plastics product OPPT-2016-0742-0003,

manufacturing Market profile EPA-HO-
OPPT-2016-0742

Paint additives and coating U.S. EPA (2016)

additives not described by

other codes for CBI industrial

sector*

Laboratory chemicals for all U.S. EPA (2016), EPA-

other chemical product and HQ-OPPT-2016-0742-

preparation manufacturing 0005, EPA-HQ-OPPT-
2016-0742-0014

Laboratory chemicals for other |U.S. EPA (2016)

industrial sectors™

Processing aid, not otherwise |U.S. EPA (2016)

listed for petrochemical

manufacturing

Adhesive and sealant Use document EPA-HOQ-

chemicals in adhesive OPPT-2016-0742-0003;

manufacturing U.S. EPA (2016)

oil and gas drilling, extraction, |Use document EPA-HOQ-

and support activities™* OPPT-2016-0742-0003;
U.S. EPA (2016)

Repackaging Solvents (which become part of | Use document EPA-HQ-

product formulation or OPPT-2016-0742-0003;

mixture) for all other chemical |U.S. EPA (2016)

product and preparation

manufacturing

all other chemical product and |Use document EPA-HQ-

preparation manufacturing™® OPPT-2016-0742-0003;
U.S. EPA (2016)

Recycling Recycling U.S. EPA (2017¢)
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http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/docket?D=EPA-HQ-OPPT-2016-0742
https://www.regulations.gov/docket?D=EPA-HQ-OPPT-2016-0742
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0005
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0005
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0005
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0014
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0014
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3834224
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Life Cycle
Stage Category * Subcategory ? References
Distribution in | Distribution Distribution Use document EPA-HQ-
commerce OPPT-2016-0742-0003
U.S. EPA (2016)
Industrial, Solvents (for Batch vapor degreaser (e.g., Use document EPA-HQ-

commercial and
consumer uses

cleaning or
degreasing) ©

open-top, closed-loop)

OPPT-2016-0742-0003;
U.S. EPA (2016); Public

comment EPA-HQ-
OPPT-2016-0742-0017

In-line vapor degreaser (e.g.,
conveyorized, web cleaner)

Use document EPA-HQ-
OPPT-2016-0742-0003;
U.S. EPA (2016); Public

comment EPA-HQ-
OPPT-2016-0742-0017

Cold cleaner

Use document EPA-HQ-
OPPT-2016-0742-0003;
U.S. EPA (2016, 2014)

Aerosol spray
degreaser/cleaner

U.S. EPA (2016b,
2014b) EPA-HQ-OPPT-
2016-0742-0003; Market
profile EPA-HQ-OPPT-
2016-0742

Adhesives and
sealants

Single component glues and
adhesives and sealants and
caulks

Use document EPA-HQ-
OPPT-2016-0742-0003;
U.S. EPA (2016); Public
comments EPA-HQ-
OPPT-2016-0742-0005,
EPA-HQ-OPPT-2016-
0742-0013, EPA-HQ-
OPPT-2016-0742-0014,
EPA-HQ-OPPT-2016-
0742-0017, EPA-HQ-
OPPT-2016-0742-0021,
EPA-HQ-OPPT-2016-
0742-0033
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https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0017
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0017
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0017
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0017
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3809029
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3809029
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/docket?D=EPA-HQ-OPPT-2016-0742
https://www.regulations.gov/docket?D=EPA-HQ-OPPT-2016-0742
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0005
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0005
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0013
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0013
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0014
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0014
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0017
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0017
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0021
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0021
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0033
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0033
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Life Cycle
Stage Category * Subcategory ? References
Paints and Paints and coatings use and U.S. EPA (2016b,
coatings commercial paints and coating |2014b); Market profile
including removers EPA-HQ-OPPT-2016-

commercial paint
and coating
removers ©

0742 Public Comments
EPA-HQ-OPPT-2016-
0742-0005, EPA-HQ-
OPPT-2016-0742-0009,
EPA-HQ-OPPT-2016-
0742-0014, EPA-HQ-
OPPT-2016-0742-0017,
EPA-HQ-OPPT-2016-
0742-0021, EPA-HQ-
OPPT-2016-0742-0025

Adhesive/caulk removers

Use document EPA-HQ-
OPPT-2016-0742-0003,
Market profile EPA-HO-
OPPT-2016-0742

Metal products
not covered
elsewhere

Degreasers — aerosol and non-
aerosol degreasers and cleaners
(e.g., coil cleaners)

Market profile EPA-HO-
OPPT-2016-0742 U.S.

EPA (2016)

Fabric, textile
and leather
products not
covered
elsewhere

Textile finishing and
impregnating/surface treatment
products (e.g., water repellant)

Market profile EPA-HO-
OPPT-2016-0742

Automotive care
products

Function fluids for air
conditioners: refrigerant,
treatment, leak sealer

Use document EPA-HQ-
OPPT-2016-0742-0003;
Market profile EPA-HO-
OPPT-2016-0742, U.S.

EPA (2016)

Interior car care — spot remover

Use document EPA-HQ-
OPPT-2016-0742-0003

Degreasers: gasket remover,
transmission cleaners,
carburetor cleaner, brake
quieter/cleaner

Use document EPA-HQ-
OPPT-2016-0742-0003,
Market profile EPA-HO-
OPPT-2016-0742, U.S.

EPA (2016)
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http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3809029
https://www.regulations.gov/docket?D=EPA-HQ-OPPT-2016-0742
https://www.regulations.gov/docket?D=EPA-HQ-OPPT-2016-0742
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0005
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0005
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0009
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0009
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0014
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0014
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0017
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0017
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0021
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0021
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0025
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0025
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/docket?D=EPA-HQ-OPPT-2016-0742
https://www.regulations.gov/docket?D=EPA-HQ-OPPT-2016-0742
https://www.regulations.gov/docket?D=EPA-HQ-OPPT-2016-0742
https://www.regulations.gov/docket?D=EPA-HQ-OPPT-2016-0742
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/docket?D=EPA-HQ-OPPT-2016-0742
https://www.regulations.gov/docket?D=EPA-HQ-OPPT-2016-0742
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/docket?D=EPA-HQ-OPPT-2016-0742
https://www.regulations.gov/docket?D=EPA-HQ-OPPT-2016-0742
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
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Life Cycle
Stage Category * Subcategory ? References

Apparel and Post-market waxes and Market profile EPA-HO-
footwear care polishes applied to footwear OPPT-2016-0742
products (e.g., shoe polish)
Laundry and Spot remover for apparel and |Use document EPA-HQ-
dishwashing textiles OPPT-2016-0742-0003
products

Lubricants and
greases

Liquid and spray lubricants and
greases

U.S. EPA (2016); EPA-
HQ-OPPT-2016-0742-
0003; Market profile
EPA-HQ-OPPT-2016-
0742; Public Comment
EPA-HQ-OPPT-2016-
0742-0021

Degreasers — aerosol and non-
aerosol degreasers and cleaners

U.S. EPA (2016); EPA-
HQ-OPPT-2016-0742-
0003; Market profile
EPA-HQ-OPPT-2016-
0742; Public Comments
EPA-HQ-OPPT-2016-
0742-0005, EPA-HQ-
OPPT-2016-0742-0014

Building/
construction
materials not
covered
elsewhere

Cold pipe insulation

Use document EPA-HQ-
OPPT-2016-0742-0003

Solvents (which
become part of
product
formulation or
mixture)

All other chemical product and
preparation manufacturing

U.S. EPA (2016)

Processing aid
not otherwise
listed

In multiple manufacturing
sectors?

Use document EPA-HQ-
OPPT-2016-0742-0003;
Market profile EPA-HO-
OPPT-2016-0742; U.S.

EPA (2016)

Propellants and
blowing agents

Flexible polyurethane foam
manufacturing

Market profile EPA-HO-
OPPT-2016-0742
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https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0021
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0021
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0005
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0005
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0014
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0014
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742
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Life Cycle
Stage Category * Subcategory ? References
Arts, crafts and | Crafting glue and Use document EPA-HQ-
hobby materials |cement/concrete OPPT-2016-0742-0003
Other Uses Laboratory chemicals - all Use document EPA-HQ-
other chemical product and OPPT-2016-0742-0003;
preparation manufacturing Market profile EPA-HO-
OPPT-2016-0742; Public
Comment: EPA-HO-
OPPT-2016-0742-0066
Electrical equipment, U.S. EPA (2016), Public
appliance, and component Comment EPA-HO-
manufacturing OPPT-2016-0742-0017
Plastic and rubber products U.S. EPA (2016)
Anti-adhesive agent - anti- Use document EPA-HQ-
spatter welding aerosol OPPT-2016-0742-0003;
Market profile EPA-HO-
OPPT-2016-0742; Public
Comment EPA-HO-
OPPT-2016-0742-0005
Oil and gas drilling, extraction, | Use document EPA-HQ-
and support activities OPPT-2016-0742-0003;
U.S. EPA (2016)
Toys, playground, and sporting | Use document EPA-HQ-
equipment - including novelty |OPPT-2016-0742-0003;
articles (toys, gifts, etc.) EPA-HQ-OPPT-2016-
0742-0069;
Carbon remover, lithographic | Use document EPA-HQ-
printing cleaner, brush cleaner, |OPPT-2016-0742-0003;
use in taxidermy, and wood Market profile EPA-HO-
floor cleaner OPPT-2016-0742; U.S.
EPA (2016)
Disposal Disposal Industrial pre-treatment U.S. EPA (2017¢)

Industrial wastewater treatment

Publicly owned treatment
works (POTW)

Underground injection
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https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0066
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0066
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0017
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0017
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0005
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0005
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0069
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0069
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742-0003
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742
https://www.regulations.gov/document?D=EPA-HQ-OPPT-2016-0742
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827204
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3834224

Case 20-2729, Document 5-2, 08/18/2020, 2910540, Page62 of 764

Life Cycle
Stage Category * Subcategory ? References
Municipal landfill
Hazardous landfill
Other land disposal

Municipal waste incinerator

Hazardous waste incinerator

Off-site waste transfer

Note that methylene chloride is used by federal agencies in a variety of uses, including some deemed mission
critical.

2 These categories of conditions of use appear in the initial life cycle diagram, reflect CDR codes and broadly
represent conditions of use for methylene chloride in industrial and/or commercial settings.

® These subcategories reflect more specific uses of methylene chloride.

¢Reported for the following sectors in the 2016 CDR for manufacturing of: plastic materials and resins, plastics
products, miscellaneous, all other chemical product and preparation (U.S. EPA, 2016).

4 Reported for the following sectors in the 2016 CDR for manufacturing of: petrochemicals, plastic materials and
resins, plastics products, miscellaneous and all other chemical products * (U.S. EPA. 2016) also including as a
chemical processor for polycarbonate resins and cellulose triacetate (photographic film).

¢ Consumer paint and coating remover uses are already addressed through rulemaking (see 40 CFR Part 751,
Subpart B) and are outside the scope of this risk evaluation.

* Conditions of use with CBI or unknown function were evaluated and considered for the methylene chloride risk
evaluation; however, the non-CBI elements of the category, subcategory, function and industrial sector were used
in the analysis as these data were higher quality. This applies to: CBI function for petrochemical manufacturing,
paint additives and coating additives not described by other codes for CBI industrial sector, laboratory chemicals
for CBI industrial sectors, manufacturing of CBI and oil and gas drilling, extraction, and support activities.

** Although EPA has identified both industrial and commercial uses here for purposes of distinguishing scenarios
in this document, the Agency interprets the authority over “any manner or method of commercial use” under
TSCA section 6(a)(5) to reach both.
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1.4.2 Exposure Pathways and Risks Addressed by Other EPA-Administered
Statutes®

In its TSCA section 6(b) risk evaluations, EPA is coordinating action on certain exposure
pathways and risks falling under the jurisdiction of other EPA-administered 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 pathways addressed under other
EPA-administered statutes or regulatory programs or risks that could be eliminated or reduced to
a sufficient extent by actions taken under other EPA-administered laws. EPA considers this
approach to be a reasonable exercise of the Agency’s TSCA authorities, which include:

e TSCA section 6(b)(4)(D): “The Administrator shall, not later than 6 months after the
initiation of a risk evaluation, publish the scope of the risk evaluation to be conducted,
including the hazards, exposures, conditions of use, and the potentially exposed or
susceptible subpopulations the Administrator expects to consider...”

e TSCA section 9(b)(1): “The Administrator shall coordinate actions taken under this
chapter with actions taken under other Federal laws administered in whole or 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 in such other Federal
laws, the Administrator shall use such authorities to protect against such risk unless the
Administrator determines, in the Administrator’s discretion, that it is in the public interest
to protect against such risk by actions taken under this chapter.”

e TSCA section 9(e): “...[I]f the Administrator obtains information related to exposures or
releases of a chemical substance or mixture that may be prevented or reduced under
another Federal law, including a law not administered by the Administrator, the
Administrator shall make such information available to the relevant Federal agency or
office of the Environmental Protection Agency.”

e TSCA section 2(c): “It is the intent of Congress that the Administrator shall carry out
this chapter in a reasonable 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.”

e TSCA section 18(d)(1): “Nothing in this chapter, nor any amendment made 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 a State or a political subdivision 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 that— (i) is adopted or authorized
under the authority of any other Federal law or adopted to satisfy or obtain authorization
or approval under any other Federal law...”

TSCA authorities supporting tailored risk evaluations and intra-agency referrals

5 The statutory interpretations and approach described in this subsection will apply to all TSCA risk evaluations and
are not limited in application to this final risk evaluation for methylene chloride.
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TSCA section 6(b)(4)(D)

TSCA section 6(b)(4)(D) requires EPA, in developing the scope of a risk evaluation, to identify
the hazards, exposures, conditions of use, and potentially exposed or susceptible subpopulations
the Agency “expects to consider” in a risk evaluation. This language suggests that EPA is not
required to consider all conditions of use, hazards, or exposure pathways in risk evaluations. As
EPA explained in the “Procedures for Chemical Risk Evaluation Under the Amended Toxic
Substances Control Act” (“Risk Evaluation Rule”), “EPA may, on a case-by-case basis, exclude
certain activities that EPA has determined to be conditions of use in order to focus its analytical
efforts on those exposures that are likely to present the greatest concern, and consequently merit
an unreasonable risk determination.” 82 FR 33726, 33729 (July 20, 2017).

In the problem formulation documents for many of the first 10 chemicals undergoing risk
evaluation, EPA applied the same authority and rationale to certain exposure pathways,
explaining that “EPA is planning to exercise its discretion under 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, on a case-by-case basis, certain exposure
pathways that fall under the jurisdiction of other EPA-administered statutes.” The approach
discussed in the Risk Evaluation Rule and applied in the problem formulation documents is
informed by the legislative history of the amended TSCA, which supports the Agency’s exercise
of discretion to focus the risk evaluation on areas that raise the greatest potential for risk. See
June 7, 2016 Cong. Rec., S3519-S3520. Consistent with the approach articulated in the problem
formulation documents, and as described in more detail below, EPA is exercising its authority
under TSCA to tailor the scope of exposures evaluated in TSCA risk evaluations, rather than
focusing on environmental exposure pathways addressed under other EPA-administered, media-
specific statutes and regulatory programs.

TSCA section 9(b)(1)

In addition to TSCA section 6(b)(4)(D), the Agency also has discretionary authority under the
first sentence of TSCA section 9(b)(1) to “coordinate actions taken under [TSCA] with actions
taken under other Federal laws administered in whole or in part by the Administrator.” This
broad, freestanding authority provides for intra-agency coordination and cooperation on a range
of “actions.” In EPA’s view, the phrase “actions taken under [TSCA]” in the first sentence of
section 9(b)(1) is reasonably read to encompass more than just risk management actions, and to
include actions taken during risk evaluation as well. More specifically, the authority to
coordinate intra-agency actions exists regardless of whether the Administrator has first made a
definitive finding of risk, formally determined 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 protect against
such risk by actions 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 on tailoring the scope of TSCA risk evaluations
to focus on areas of greatest concern rather than exposure pathways addressed by other EPA-
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administered statutes and regulatory programs, which does not involve a risk determination or
public interest finding under TSCA section 9(b)(2).

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 action by other EPA offices. Under the second sentence of section
9(b)(1), “[1]f 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 in such other Federal laws, the Administrator shall
use such authorities to protect against such risk unless the Administrator determines, in the
Administrator’s discretion, that it is in the public interest to protect against such risk by actions
taken under [TSCA].” Coordination of intra-agency action on 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 sufficient extent under other EPA-administered 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 another EPA office, 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 specific exposure routes and/or
pathways. This could involve a quantitative or qualitative assessment of risk based on
reasonably available information (which might include, e.g., findings or statements by other EPA
offices or other federal agencies). Alternatively, risk could be identified by another EPA office.
For example, another EPA office administering non-TSCA authorities may have sufficient
monitoring or modeling data to indicate that a particular condition of use presents risk to certain
human or ecological receptors, based on expected hazards and exposures. 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 information-sharing.

Following an identification of risk, EPA would determine if that risk could be eliminated or
reduced to a sufficient extent by actions taken under authorities in other EPA-administered laws.
If so, TSCA requires EPA to “use such authorities to protect against such risk,” unless EPA
determines that it is in 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 under non-TSCA authority. This might include, e.g., action taken under
the authority of the Safe Drinking Water Act to address risk to the general population from a
chemical substance in drinking water, particularly if the Office of Water has taken preliminary
steps such as listing the subject chemical substance on the Contaminant Candidate List. This sort
of risk finding and referral could occur during the risk evaluation process, thereby enabling EPA
to use more a 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 coordination on current intra-
agency actions, and narrower coordination when risk is identified and referred to another EPA
office for action. A Conference Report from the time of TSCA’s passage explained that section
9 is intended ““to assure that overlapping or duplicative regulation is avoided while attempting to
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provide for the greatest possible measure of protection to health and the environment.” S. Rep.
No. 94-1302 at 84. See also H. Rep. No. 114-176 at 28 (stating that the 2016 TSCA
amendments “reinforce TSCA’s original purpose of filling gaps in Federal law,” and citing new
language in section 9(b)(2) intended “to focus the Administrator's exercise of discretion
regarding which statute to apply and to encourage decisions that avoid confusion, complication,
and duplication”). Exercising TSCA section 9(b)(1) authority to 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 coordinates intra-
agency action, including information-sharing under TSCA section 9(e), and the appropriately-
positioned EPA office is responsible for the identification of risk and actions to protect against
such risks. See, e.g., Senate Report 114-67, 2016 Cong. Rec. S3522 (under TSCA section 9, “if
the Administrator finds that 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 EPA receives that information™); H. Rep. No. 114-176 at 28, 2016
Cong. Rec. S3522 (under section 9, “if the Administrator determines that a risk to health or the
environment associated with disposal of a chemical substance could be eliminated or reduced to
a sufficient extent under the Solid Waste Disposal Act, the Administrator should use those
authorities to protect against the risk’). Legislative history on section 9(b)(1) therefore supports
coordination with and referral of action to other EPA offices, especially when statutes and
associated regulatory programs 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, TSCA sections 2(c) and 18(d) support coordinated action on exposure pathways and
risks addressed by other EPA-administered statutes and regulatory programs. Section 2(c)
directs EPA to carry out TSCA in a “reasonable and prudent manner” and to consider “the
environmental, economic, and social impact” of its actions under TSCA. Legislative history
from around the time of TSCA’s passage indicates that Congress intended EPA to consider the
context and take into account the impacts of each action under TSCA. S. Rep. No. 94-698 at 14
(“the intent of Congress as stated in this subsection should guide each action the Administrator
takes under other sections of the bill”).

Section 18(d)(1) specifies that state actions adopted or authorized under any Federal law are not
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 exposures or risks that are otherwise addressed by other 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 any TSCA
section 6(1)(1) order or TSCA section 6(a) rule, would apply to the same issue area. See also
TSCA section 18(d)(1)(A)(iii). In legislative history on amended TSCA pertaining to section
18(d), Congress opined that “[t]his approach is appropriate for the considerable body of law
regulating chemical releases to the environment, such as air and water quality, where the states
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have traditionally had a significant regulatory role and often have a uniquely local concern.”
Sen. Rep. 114-67 at 26.

EPA’s careful consideration of whether other EPA-administered authorities are available and
more appropriate for addressing certain exposures and risks is consistent with Congress’ intent to
maintain existing federal requirements and the state actions adopted to locally and more
specifically implement those federal 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 exercised by other EPA and State offices to
address specific 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 efficiently use Agency resources, avoid duplicating efforts 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 pathways
and/or risks

During the course of the risk evaluation process for methylene chloride, 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 Act (CWA) and the
Resource Conservation and Recovery Act (RCRA). Through intra-agency coordination, EPA
determined that specific exposure pathways are well-regulated by the EPA statutes and
regulations described in the following paragraphs.

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 threat of adverse human health effects
or adverse environmental effects. For stationary source categories emitting HAP, the CAA
requires issuance of technology-based standards and, if necessary, additions or revisions to
address developments in practices, processes, and control technologies, and to ensure the
standards 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.

Methylene Chloride is a HAP. See 42 U.S.C. 7412. EPA has issued a number of technology-
based standards for source categories that emit methylene chloride to ambient air and, as
appropriate, has reviewed, or is in the process of reviewing remaining risks. See 40 CFR part 63;
Appendix A. Because stationary source releases of methylene chloride to ambient air are
addressed 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 this TSCA risk evaluation.

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 and revise “as appropriate” existing drinking
water regulations every 6 years.
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EPA has promulgated National Primary Drinking Water Regulations (NPDWRs) for methylene
chloride under SDWA. See 40 CFR part 151; Appendix A. EPA has set an enforceable
Maximum Contaminant Level (MCL) as close as feasible to a health based, non-enforceable
Maximum Contaminant Level Goal (MCLG). Feasibility refers to both the ability to treat water
to meet the MCL and the ability to monitor water quality at the MCL, SDWA Section
1412(b)(4)(D), and public water systems are required to monitor for the regulated chemical
based on a standardized monitoring schedule to ensure compliance with the maximum
contaminant level (MCL).

Hence, because the drinking water exposure pathway for methylene chloride is currently
addressed in the SDWA regulatory analytical process for public water systems, EPA is not
evaluating exposures to the general population from the drinking water exposure pathway in the
risk evaluation for methylene chloride under TSCA.

EPA develops recommended water quality criteria under section 304(a) of the CWA for
pollutants in surface water that are protective of aquatic life or human health designated uses.
EPA develops and publishes water quality criteria based on priorities of states and others that
reflect the latest scientific knowledge. A subset of these chemicals are identified as “priority
pollutants” (103 human health and 27 aquatic 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 which in the affected waters could reasonably be expected to
interfere with designated uses adopted by the state. When states adopt criteria that EPA approves
as part of state’s regulatory water quality standards, exposure is considered when state permit
writers determine 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. Once states adopt
criteria as water quality standards, the CWA requires that National Pollutant Discharge
Elimination System (NPDES) discharge permits include effluent limits as stringent as necessary
to meet standards. CWA section 301(b)(1)(C). This is the process used under the CWA to
address risk to human health and aquatic life from exposure to a pollutant in ambient waters.

EPA has identified methylene chloride as a priority pollutant and has developed recommended
water quality criteria for protection of human health for methylene chloride which are available
for adoption into state water quality standards for the protection of human health and are
available for use by NPDES permitting authorities in deriving effluent limits to meet state
criteria.® See, e.g., 40 CFR part 423, Appendix A; 40 CFR 131.11(b)(1); 40 CFR 122.44(d)(vi).
As such, EPA is not evaluating exposures to the general population from the surface water
exposure pathway in the risk evaluation under TSCA.

Methylene chloride is included on the list of hazardous wastes pursuant to RCRA section 3001
(40 CFR §§ 261.33) as a listed waste on the FOO1, F002, K009, K010, K156, K157, K158, and
U080 lists. The general standard in RCRA section 3004(a) for the technical criteria that govern
the management (treatment, storage, and disposal) of hazardous waste are those "necessary to
protect human health and the environment," RCRA 3004(a). The regulatory criteria for
identifying “characteristic” hazardous wastes and for “listing” a waste as hazardous also relate
solely to the potential risks to human health or the environment. 40 C.F.R. §§ 261.11, 261.21-

6 See https://www.regulations.gov/document?D=EPA-HQ-OW-2014-0135-0200.
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261.24. RCRA statutory criteria for identifying hazardous wastes require EPA to “tak[e] into
account toxicity, persistence, and degradability in nature, potential for accumulation in tissue,
and other related factors such as flammability, corrosiveness, and other hazardous
characteristics.” Subtitle C controls cover not only hazardous wastes that are landfilled, but also
hazardous wastes that are incinerated (subject to joint control under RCRA Subtitle C and the
CAA hazardous waste combustion MACT) or injected into UIC Class I hazardous waste wells
(subject to joint control under Subtitle C and SDWA).

EPA is not evaluating emissions to ambient air from municipal and industrial waste incineration
and energy recovery units or associated exposures to the general population or terrestrial species
in the risk evaluation, as these emissions are regulated under section 129 of the Clean Air Act.
CAA section 129 requires EPA to review and, if necessary, add provisions to ensure the
standards adequately protect public health and the environment. Thus, combustion by-products
from incineration treatment of methylene chloride wastes would be subject to these regulations,
as would methylene chloride burned for energy recovery. See 40 CFR part 60.

EPA is not evaluating on-site releases to land that go to underground injection or associated
exposures to the general population or terrestrial species in its risk evaluation. Environmental
disposal of methylene chloride injected into Class I hazardous well types are covered under the
jurisdiction of RCRA and SDWA and disposal of methylene chloride via underground injection
is not likely to result in environmental and general population exposures. See 40 CFR part 144.

EPA is not evaluating on-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 double liner, double leachate
collection 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 post-
closure care requirements including installing and maintaining a final 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 disposed in Subtitle 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 being disposed in Subtitle C landfills must also meet RCRA waste treatment standards
before disposal. See 40 CFR part 264; Appendix A.

EPA is not evaluating on-site releases to land from RCRA Subtitle D municipal 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 required by federal regulations 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. MSW
landfills are also subject to closure and post-closure 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 households and very small
quantity 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.
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EPA is not evaluating on-site releases to land from industrial non-hazardous waste and
construction/demolition waste landfills or associated exposures to the general population or
terrestrial species in the methylene chloride risk evaluation. Industrial non-hazardous and
construction/demolition waste landfills are primarily regulated under authorized state regulatory
programs. 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 as for liners, post-closure
and financial assurance, but are not required to do so. See, e.g., RCRA section 3004(c), 4007; 40
CFR part 257.
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1.4.3 Conceptual Models

The conceptual model in Figure 1-2 presents the exposure pathways, exposure routes and hazards to human receptors from industrial
and commercial activities and uses of methylene chloride.

INDUSTRIAL AND COMMERCIAL EXPOSURE PATHWAY EXPOSURE ROUTE RECEPTORS ¢ HAZARDS
ACTIVITIES / USES

Manufacturing

Processing:
* As Reactant
* Incorporated into
Formulation, Mixture, or
Reaction Product

Hazards Potentially Associated
with Acute and/or Chronic
Exposures

Recycling

Solvents for Cl.eamng or Vapor/ Mist
Degreasing

Occupational
Non-Users

Adhesives and Sealants

Fugitive
Emissions ®

Paints and Coatings
including Paints and
Coatings Removers

Metal Products

Fabric, Textile, and
Leather Products

Automotive Care Products

Apparel and Footwear
Care Products

Laundry and Dishwashing
Products

Lubricants and Greases

Other Uses *

Waste Handling,
Treatment and Disposal

L’ Wastewater or Liquid Wastes

Figure 1-2. Methylene Chloride Conceptual Model for Industrial and Commercial Activities and Uses: Potential Exposure and

Hazards

2 Some products are used in both commercial and consumer applications such adhesives and sealants. Additional uses of methylene chloride are included in
Table 1-4.

b Fugitive air emissions are those that are not stack emissions and include fugitive equipment leaks from valves, pump seals, flanges, compressors, sampling
connections and open-ended lines; evaporative losses from surface impoundment and spills; and releases from building ventilation systems.

¢ Exposure may occur through mists that deposit in the upper respiratory tract. However, based on physical chemical properties, mists of methylene chloride will
likely be rapidly absorbed in the respiratory tract or evaporate, and were evaluated as an inhalation exposure.

d Receptors include PESS.

¢ When data and information were available to support the analysis, EPA also considered the effect that engineering controls and/or personal protective
equipment (PPE) have on occupational exposure levels.
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The conceptual model in Figure 1-3 presents the exposure pathways, exposure routes and hazards to human receptors from consumer
activities and uses of methylene chloride.

CONSUMER ACTIVITIES / USES EXPOSURE PATHWAY EXPOSURE ROUTE RECEPTORS ® HAZARDS
Solvents for Cleaning and
Degreasing
Adhesives and Sealants
Paints and Coatings Excluding
Paint and Coating Removers Dermal :/r-‘\ N
Liquid Contact Hazards Potentially
Associated
with Acute and/or
Fabric, Textile, and Leather Chronic
Products Exposures
I vwormit |—— nhatation P
KEY:
Uses, pathways and receptors that were
not further analyzed
—_— Pathways that were not further analyzed.
Pathways that were not further analyzed.

Figure 1-3. Methylene Chloride Conceptual Model for Consumer Activities and Uses: Potential Exposure and Hazards

2 Some products are used in both commercial and consumer applications. Additional uses of methylene chloride are included in Table 1-4.

® Receptors include PESS.

¢ Exposure may occur throughs mists that deposit in the upper respiratory tract or via transfer of methylene chloride from hand to mouth. However, this exposure
pathway will be limited by a combination of rapid absorption and/or evaporation that will not result in oral exposure. Therefore, this pathway will not be further
evaluated.

The conceptual model in Figure 1-4 presents the exposure pathways, exposure routes and hazards to human and environmental receptors from environmental
releases and wastes of methylene chloride.
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RELEASES AND WASTES FROM EXPOSURE PATHWAY RECEPTORS HAZARDS
INDUSTRIAL / COMMERCIAL USES

A Direct
Industrial Pre-

Treatmentor
Industrial WWT

Hazards Potentially Associated with

Water,
Acute and Chronic Exposures

Sediment

Aquatic
Species

v

Wastewater or )
Liquid Wastes * Indirecydischarge

v

Terrestrial
Species

Biosolids

Figure 1-4. Methylene Chloride Conceptual Model for Environmental Releases and Wastes: Potential Exposures and Hazards

2 Industrial wastewater may be treated on-site and then released to surface water (direct discharge), or pre-treated and released to POTW (indirect discharge).
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1.5 Systematic Review

TSCA requires EPA to use scientific information, technical procedures, measures, methods,
protocols, methodologies and models consistent with the best available science when making
science-based decisions under Section 6 and base decisions under Section 6 on the weight of
scientific evidence. Within the TSCA risk evaluation context, the weight of the scientific
evidence is defined as “a systematic 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, and consistently identify and evaluate each stream of evidence, including
strengths, limitations, and relevance of each study and to integrate evidence as necessary and
appropriate based upon strengths, limitations, and relevance” (40 CFR 702.33).

To meet the TSCA § 26(h) science standards, EPA used the TSCA systematic review process
described in the Application of Systematic Review in TSCA Risk Evaluations document (U.S.
EPA. 2018b). 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 assessments based on reasonably available information. EPA defines
“reasonably available information” to mean information that EPA possesses, or can reasonably

obtain and synthesize for use in risk evaluations, considering the deadlines for completing the
evaluation (40 CFR 702.33).

EPA is implementing systematic review methods and approaches within the regulatory context
of the amended TSCA. Although EPA adopted as many best practices as practicable from the
systematic review community, EPA modified the process to ensure that the identification,
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 comprehensive literature search based on key words related to the
different discipline-specific evidence supporting the risk evaluation (e.g., environmental fate and
transport; environmental releases and occupational exposure; exposure to general population,
consumers and environmental exposure; and environmental and human health hazard). EPA then
developed and applied inclusion and exclusion criteria during the title/abstract screening to
identify information potentially relevant for the risk evaluation process. The literature and
screening strategy as specifically applied to methylene chloride is described in Strategy for
Conducting Literature Searches for Methylene Chloride (DCM): Supplemental File to the TSCA
Scope Document (U.S. EPA. 2017d) and the results of the title and abstract screening process
were published in Methylene Chloride (DCM) (CASRN: 75-09-2) Bibliography: Supplemental
File for the TSCA Scope Document (U.S. EPA. 2017a).

For studies determined to be on-topic (or relevant) after title and abstract screening, EPA
conducted a full text screening to further exclude references that were not relevant to the risk
evaluation. Screening decisions were made based on eligibility criteria documented in the form
of the populations, exposures, comparators, and outcomes (PECO) framework or a modified
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framework’. Data sources that met the criteria were carried forward to the data evaluation stage.
The inclusion and exclusion criteria for full text screening for methylene chloride are available in
in Appendix F of Problem Formulation of the Risk Evaluation for Methylene Chloride
(Dichloromethane, DCM) (U.S. EPA. 2018c).

In addition to the comprehensive search and screening process conducted as described above,
EPA made the decision to leverage the literature published in previous assessments® to identify
key and supporting data’ and information for developing the methylene chloride risk evaluation.
This is discussed in Strategy for Conducting Literature Searches for Methylene Chloride (DCM):
Supplemental File to the TSCA Scope Document (U.S. EPA, 2017d). In general, many of the key
and supporting data sources were identified in the comprehensive Methylene Chloride (DCM)
(CASRN: 75-09-2) Bibliography: Supplemental File for the TSCA Scope Document (U.S. EPA
2017a). However, there was an instance during the releases and occupational exposure data
search for which EPA missed relevant references that were not captured in 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 issue is discussed in Section 4 of Application of Systematic Review for TSCA Risk
Evaluations (U.S. EPA, 2018b). Other relevant key and supporting references were identified
through targeted supplemental searches to support the analytical approaches and methods in the
methylene chloride risk evaluation (e.g., to locate specific information for exposure modeling).

EPA used previous chemical assessments to quickly identify relevant key and supporting
information as a pragmatic approach to expedite the quality evaluation of the data sources, but
many of those data sources were already captured in the comprehensive literature as explained
above. EPA also considered newer information not taken into account by previous chemical
assessments as described in Strategy for Conducting Literature Searches for Methylene Chloride
(DCM): Supplemental File to the TSCA Scope Document (U.S. EPA, 2017d). EPA then
evaluated the confidence of the key and supporting data sources as well as newer information
instead of evaluating the confidence of all the underlying evidence ever published on a chemical
substance’s fate and transport, environmental releases, environmental and human exposure and
hazards. Such comprehensive evaluation of all of the data and information ever published for a
chemical substance would be extremely labor intensive and could not be achieved under the
TSCA statutory deadlines for most chemical substances especially those that have a data-rich
database. Furthermore, EPA considered how evaluation of newer information in addition to the
key and supporting data and information would change the conclusions presented in previous
assessments.

7 A PESO statement was used during the full text screening of environmental fate and transport data sources. PESO
stands for Pathways and Processes, Exposure, Setting or Scenario, and Outcomes. A RESO statement was used
during the full text screening of the engineering and occupational exposure literature. RESO stands for Receptors,
Exposure, Setting or Scenario, and Outcomes.

8 Examples of existing assessments are EPA’s chemical assessments (e.g., previous work plan risk assessments,
problem formulation documents), ATSDR’s Toxicological Profiles and EPA’s IRIS assessments. This is described
in more detail in Strategy for Conducting Literature Searches for Methylene Chloride (DCM): Supplemental File
to the TSCA Scope Document (U.S. EPA, 2017d).

9 Key and supporting data and information are those that support key analyses, arguments, and/or conclusions in the

risk evaluation.
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Figure 1-5 to Figure 1-9 depict literature flow diagrams illustrating the results of this process for
each scientific discipline-specific evidence supporting the risk evaluation. Each diagram
provides the total number of references at the start of each systematic review stage (i.e., data
search, 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 data screening step for data sources that were highly
relevant to the risk evaluation as described above. These data sources are depicted as
“key/supporting data sources” in the literature flow diagrams. Note that the number of
“key/supporting data sources” were excluded from the total count during the data screening stage
and added, for the most part, to the data evaluation stage depending on the discipline-specific
evidence. The exception was the releases and occupational exposure data sources that were
subject to a combined data extraction and evaluation step (Figure 1-6).

The number of publications considered in each step of the systematic review of methylene
chloride for environmental fate and transport literature is summarized in Figure 1-5.

[ Data Search Results (n=7,216) ]
*Key/Supporting [ A — ] Excluded References
Data Sources (n=1) Data Screening (n=7,216) (n=7,170)
Excluded: Ref that are

Data Evaluation (n=47) }—v unacceptable based on the
evaluation criteria (n=4)

Y
—

[ Data Extraction/Data Integration (n=43) ]

*This is a key and supporting source from existing assessments, the EPI Suite™ set of models, that was highly relevant
for the TSCA risk evaluation. This source bypassed the data screening step and moved directly to the data evaluation
step.

Figure 1-5. Literature Flow Diagram for Environmental Fate and Transport Data Sources

Note: Literature search results for the environmental fate and transport of methylene chloride yielded 7,216 studies.
During problem formulation, following data screening, most environmental exposure pathways were removed from
the conceptual models. As a result, 7,170 studies were deemed off-topic and excluded. One key source and the
remaining 46 studies related to environmental exposure pathways retained in the conceptual models entered data
evaluation, where 4 studies were deemed unacceptable and 43 moved into data extraction and integration.
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The number of publications considered in each step of the systematic review of methylene
chloride for releases and occupational exposure literature is summarized in Figure 1-6.

[ Data Search Results (n=7,484) J

Data Screening (n=7,484) Excluded References

(n=7,327)
n=157
N

Key/supporting 4 . 2o | Excluded: Ref that are
data sources Data Extraction/Data Evaluation (n=180) > unacceptable based on
(n=23) ) evaluation criteria (n=36)
: = *Data Sources that were not

[ Data Integration (n=45) } integrated (n=99)

*The quality of data in these sources (n=99) were acceptable for risk evaluation purposes, but they
were ultimately excluded from further consideration based on EPA's integration approach for
environmental release and occupational exposure data/information. EPA's approach uses a hierarchy
of preferences that guide decisions about what types of data/information are included for further
analysis, synthesis 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 preferences (i.e., data > modeling > occupational exposure limits 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

Figure 1-6. Releases and Occupational Exposures Literature Flow Diagram for Methylene
Chloride

Note: Literature search results for environmental release and occupational exposure yielded 7,484 data sources. Of these data
sources, initially 268 were determined to be relevant for the risk evaluation through the data screening process. Due to the scope
changing the initial 268 data sources were reevaluated and it was determined 157 data sources to be relevant for the risk
evaluation through the data screening process. These relevant data sources were entered into the data extraction/evaluation phase.
After data extraction/evaluation, EPA identified several data gaps and performed a supplemental, targeted search to fill these
gaps (e.g., to locate information needed for exposure modeling). The supplemental search yielded 23 relevant data sources that
bypassed the data screening step and were evaluated and extracted in accordance with Appendix D of Data Quality Criteria for
Occupational Exposure and Release Data of the Application of Systematic Review for TSCA Risk Evaluations document (U.S.
EPA. 2018b). Of the 179 sources from which data were extracted and evaluated, 36 sources only contained data that were rated
as unacceptable based on serious flaws detected during the evaluation. Of the 143 sources forwarded for data integration, data
from 45 sources were integrated, and 99 sources contained data that were not integrated (e.g., lower quality data that were not
needed due to the existence of higher quality data, data for release media that were removed from scope after data collection).
The data integration strategy for releases and occupational exposure data is discussed in Appendix G of the document titled "Risk
Evaluation for Methylene Chloride (Dichloromethane, DCM) CASRN: 75-09-2, Supplemental Information on Releases and
Occupational Exposure Assessment"(EPA. 2019b).
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The number of publications considered in each step of the systematic review of methylene
chloride for non-occupational exposure literature is summarized in Figure 1-7.

[ Data Search Results (n = 471) J

l

[ Data Screening (n = 471) J—b Excluded References (n = 382)
[ Data Evaluation (n = 89) ]—! *Excluded References (n = 45)
Unacceptable based on data evaluation criteria (n = 5)
Wot primary source, not extractable or
not most relevant (n = 40}

[Dala Extraction/Data Integration (n = 44}}

*The quality of data in these sources were acceptable for risk evaluation 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 1-7. Literature Flow Diagram for General Population, Consumer and
Environmental Exposure Data Sources

Note: EPA conducted a literature search to determine relevant data sources for assessing exposures for methylene
chloride within the scope of the risk evaluation. This search identified 471 data sources including relevant
supplemental documents. Of these, 382 were excluded during the screening of the title, abstract, and/or full text and
89 data sources were recommended for data evaluation across up to five major study types in accordance with
Appendix E: Data Quality Criteria for Studies on Consumer, General Population and Environmental Exposure of
the Application of Systematic Review for TSCA Risk Evaluations document. (U.S. EPA, 2018b). Following the
evaluation process, 44 references were forwarded for further extraction and data integration.

The conceptual model for environmental exposures was modified during problem formulation,
which changed 63 previously on-topic references to off-topic between data screening and data
evaluation, leaving 79 publications in the data evaluation stage.
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The number of publications considered in each step of the systematic review of methylene
chloride for environmental hazard literature is summarized in Figure 1-8.

[ Data Search Results (n =4930)

!

Excduded References due to
ECOTOX Criteria
(n = 4705)

Title/Abstract Screening (n=4929)

Excluded References due to
Full Text Screening (n = 224) ECOTOX Criteria
(n=180)

Key/Supporting
Studies Data Evaluation (n = 45)
(n=1)

[ Data Extraction / Data Integration (n = 14) }

Excluded References that are
unacceptable based
on evaluation criteria and/or are
out of scope
(n=31)

Figure 1-8. Literature Flow Diagram for Environmental Hazard Data Sources

Note: The environmental hazard data sources were identified through literature searches and screening strategies
using the ECOTOXicology Knowledgebase System (ECOTOX) Standing Operating Procedures. For studies
determined to be on-topic after title and abstract screening, EPA conducted a full text screening to further exclude
references that were not relevant to the risk evaluation. Screening decisions were made based on eligibility criteria
as documented in the ECOTOX User Guide (EPA. 2018b)). Additional details can be found in the Strategy for
Conducting Literature Searches for Methylene Chloride Supplemental Document to the TSCA Scope Document
(U.S. EPA, 2017d).

The “Key/Supporting Studies” box represents data sources typically cited in existing assessments and considered
highly relevant for the TSCA risk evaluation because they were used as key and supporting information by
regulatory and non-regulatory organizations to support their chemical hazard and risk assessments. These citations
were found independently from the ECOTOX process. These studies bypassed the data screening step and moved
directly to the data evaluation step.

Studies could be considered “out of scope” after the screening steps, and therefore excluded from data evaluation,
due to the elimination of pathways during scoping/problem formulation.
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The number of publications considered in each step of the systematic review of methylene
chloride for human health hazard literature is summarized in Figure 1-9.

'_( Data Searching (n = 7422) ]
Key/supporting
data sources

in=192) Data Screening (n = 7330) Excluded References (n = 7294)

n= 36

4

. Excluded: Refthat are
Data Evaluation (n = 128) unacceptable based on
evaluafion criteria (n = 15)

[ Data Extraction/Data Integration {n = 113} ]

Figure 1-9. Literature Flow Diagram for Human Health Hazard Data Sources

Note: Literature search results for human health hazard of methylene chloride yielded 7,422 studies. This included
92 key and supporting studies identified from previous EPA assessments. Of the 7,330 new studies screened for
relevance, 7,294 were excluded as off topic. The remaining 36 new studies and 92 key/supporting studies were
evaluated for data quality. Fifteen studies were deemed unacceptable based on the evaluation criteria of human
health hazard and the remaining 113 studies were carried forward to data extraction/data integration.
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2 EXPOSURES

2.1 Fate and Transport

Environmental fate includes both environmental transport and transformation processes.
Environmental transport is the movement of the chemical within and between environmental
media. Transformation occurs through the degradation or reaction of the chemical in the
environment. Hence, understanding the environmental fate of methylene chloride informs the
determination of the specific exposure pathways, and potential human and environmental
receptors which EPA considered in its risk evaluation.

2.1.1 Fate and Transport Approach and Methodology

EPA gathered and evaluated environmental fate information according to the process described
in the Application of Systematic Review in TSCA Risk Evaluations (U.S. EPA, 2018a).
Reasonably available environmental fate data, including biotic and abiotic degradation rates,
removal during wastewater treatment, volatilization from lakes and rivers, and an organic
carbon:water partition coefficient (Koc) were selected for use in the current evaluation.
Sufficient numbers of high-confidence biodegradation studies were available, so it was not
necessary to use lower-quality data for that endpoint; thus, in assessing the environmental fate
and transport of methylene chloride, EPA considered the full range of results from sources that
were rated high confidence. Complete data extraction tables are available in the supplemental file
Data Extraction Tables for Environmental Fate and Transport Studies (EPA., 2019¢) and
complete data evaluation information is available in the supplemental file Data Quality
Evaluation of Environmental Fate and Transport Studies (EPA., 20191).

Other fate estimates were based on modeling results from EPI (Estimation Programs Interface)
Suite™ (U.S. EPA, 2012), a predictive tool for physical/chemical and environmental fate
properties (https://www.epa.gov/tsca-screening-tools/epi-suitetm-estimation-program-
interface). Information regarding the EPI Suite™ model inputs is available in Appendix C and
model outputs are available in the supplemental file Data Extraction Tables for Environmental
Fate and Transport Studies (EPA, 2019¢). EPI Suite™ was reviewed by the EPA Science
Advisory Board
(http://yosemite.epa.gov/sab/sabproduct.nsf/02ad90b136fc21ef85256eba00436459/CCF982BA9
FOCFCFA8525735200739805/$File/sab-07-011.pdf) and the individual models have been peer-
reviewed in numerous articles published in technical journals. Citations for such articles are
available in the EPI Suite™ help files.

Table 2-1 provides environmental fate data that EPA considered while assessing the fate of
methylene chloride. The data in Table 2-1 were updated after problem formulation with
information identified through systematic review.
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Table 2-1. Environmental Fate Characteristics of Methylene Chloride

Property or Data Quality
Endpoint Value? References Rating

Indirect 79 days (atmospheric oxidation by |U.S. EPA (2012) High
photodegradation | reaction with hydroxyl radicals
half-life [«OH]; estimated)®

97 days (atmospheric oxidation by |(Mansouri et al., 2018) High

reaction with *OH; estimated)®
Hydrolysis half- | 18 months Dilling et al. (1975) High
life 4.3x107 yrs (estimated)? U.S. EPA (2012) High
Aerobic 0% in 28 days (activated sludge) |Lapertot and Pulgarin High
Biodegradation (2006)

100% in 7 days (activated sludge) |Tabak et al. (1981) High

90% in 6 days (marine water) Krausova et al. (2006) High
Anaerobic 58% in 30 hrs (pre-adapted Braus-Stromeyer et al. High
Biodegradation |culture) (1993)

65-84% in 31 hrs (sediment) Melin et al. (1996) High

Approx. 75% in 22 days Peijnenburg et al. (1998) High

(sediment)

100% in 10 days (digested sludge) |Gossett (1985) High
Bioconcentration | 3.1 (estimated by linear regression |U.S. EPA (2012) High
factor (BCF) from octanol-water partition

coefficient)

2.6 (estimated by Arnot-Gobas

quantitative structure-activity

relationship [QSAR])°
Bioaccumulation | <1 - 577 (measured in lentic Thiébaud et al. (1994) High
factor (BAF) ecosystem microcosm)

2.6 (estimated by Arnot-Gobas U.S. EPA (2012) High

QSAR)°

15.1 (estimated)® (Mansouri et al., 2018) High
log Koc 1.34 (estimated from molecular U.S. EPA (2012) High

connectivity index)®

1.08 (estimated from log Kow)®

1.5 (estimated)® (Mansouri et al., 2018) High

2 Measured unless otherwise noted.

b Information was estimated using EPI Suite™ (U.S. EPA, 2012)
¢ Information was estimated using OPERA (Mansouri et al., 2018)
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2.1.2 Summary of Fate and Transport

The EPI Suite™ (U.S. EPA, 2012) model that predicts removal in wastewater treatment
(STPWIN; see Appendix C for information regarding inputs used for EPI Suite™) estimated that
< 1% of methylene chloride in influent water will be removed via sorption to sludge. The organic
water-carbon partition coefficient (log Koc) is estimated to be 1.4, which is associated with low
sorption to sludge, soil, and sediment. Due to its Henry’s Law constant (0.00325 atm-m’/mole),
methylene chloride is expected to volatilize rapidly from water; STPWIN estimated that
approximately 56% of methylene chloride in influent would be removed by volatilization to the
air. Reported aerobic biodegradation rates are mixed, ranging from slow (e.g., negligible
degradation in 28 days) to fast (e.g., complete degradation in 7 days) (Krausova et al., 2006;
Lapertot and Pulgarin, 2006; Tabak et al., 1981), so overall removal of methylene chloride from
wastewater treatment is expected to range from 57% (based on STPWIN estimates for
volatilization to air and sorption to sludge, with negligible biodegradation) to complete (based on
volatilization, sorption, and high biodegradation). The low end of this range is similar to the
methylene chloride removal efficiency (54%) reported by the EPA Toxics Release Inventory
(TRI) (U.S. EPA, 2017f).

Based on the results of the STPWIN model, in which removal of methylene chloride from
wastewater is dominated by volatilization, in combination with possible biodegradation,
concentrations of methylene chloride in land-applied biosolids are expected to be lower than
concentrations in wastewater treatment plant effluents. Methylene chloride has been detected in
biosolids [e.g., EPA (1996)] however land-applied biosolids are spread over a large area and
diluted in runoff and surface water. Level III fugacity modeling as implemented in EPI Suite™
using 100% emission to soil as a proxy for land application of biosolids estimates that 58% of
methylene chloride volatilizes to air, 38% remains in soil, and 3% is transported to water.
However, the model assumes constant emissions rather than a pulse as land application of
biosolids would be; thus, those model results likely overstate how much methylene chloride
would remain in soil. Overall, based on p-chem and fate properties and the results of fugacity
modeling, surface and drinking water exposures from land-applied biosolids are likely
negligible.

Based on its low partitioning to organic matter and rapid biodegradation in anaerobic
environments (Peijnenburg et al., 1998; Melin et al., 1996; Braus-Stromeyer et al., 1993; Gossett,
1985), methylene chloride is expected to be present in sediments at concentrations similar to or
lower than those of the overlying water. Although the log Koc indicates that methylene chloride
will partition to sediment organic carbon, organic matter typically comprises 25% or less of
sediment composition (e.g., https://pubs.usgs.gov/0f/2006/1053/downloads/pdf/of-2006-
1053.pdf) of which approximately 40-60% is organic carbon (Schwarzenbach et al., 2003). Thus,
the fraction of organic carbon (foc) in soil is typically 0.15 or less. Based on these values, the
sediment-water Kq (where Kq = Koc*foc) is expected to be equal to or less than 3.8, indicating
that at equilibrium, concentrations in sediment would be expected to be less than four times
higher than in porewater. However, methylene chloride concentrations in sediment are expected
to be depressed by rapid biodegradation in anaerobic sediments and porewater interaction with
overlying surface water. Thus, concentrations in sediment and pore water are expected to be
similar to or less than concentrations in overlying water.

Page 76 of 753


http://hero.epa.gov/index.cfm?action=search.view&reference_id=2347246
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3589334
http://hero.epa.gov/index.cfm?action=search.view&reference_id=4140358
http://hero.epa.gov/index.cfm?action=search.view&reference_id=9861
http://hero.epa.gov/index.cfm?action=search.view&reference_id=5041148
http://hero.epa.gov/index.cfm?action=search.view&reference_id=1261769
http://hero.epa.gov/index.cfm?action=search.view&reference_id=2300821
http://hero.epa.gov/index.cfm?action=search.view&reference_id=2310715
http://hero.epa.gov/index.cfm?action=search.view&reference_id=4140400
http://hero.epa.gov/index.cfm?action=search.view&reference_id=4140341
http://hero.epa.gov/index.cfm?action=search.view&reference_id=4140341
https://pubs.usgs.gov/of/2006/1053/downloads/pdf/of-2006-1053.pdf
https://pubs.usgs.gov/of/2006/1053/downloads/pdf/of-2006-1053.pdf
http://hero.epa.gov/index.cfm?action=search.view&reference_id=787832

Case 20-2729, Document 5-2, 08/18/2020, 2910540, Page84 of 764

Due to its high Henry’s Law constant and vapor pressure (435 mmHg at 25°C), methylene
chloride is expected to volatilize from surface water and soil. The EPI Suite™ module that
estimates volatilization from lakes and rivers (water volatilization model) was run using default
settings to evaluate the volatilization half-life of methylene chloride in surface water and
estimated that the half-life of methylene chloride in a model river will be 1.1 hours and the half-
life in a model lake will be less than 4 days. In the atmosphere, methylene chloride will slowly
react with hydroxyl radicals (*OH), with an indirect photolysis half-life of 79 days. Due to its
persistence, methylene chloride is expected to be subject to local and long-range atmospheric
transport. Based on its vapor density (2.93 relative to air), volatilized methylene chloride is
expected to remain near ground level in very calm conditions, but with mixing will readily
disperse into the air.

Although methylene chloride released to the environment is likely to evaporate to the
atmosphere, due to its low partitioning to organic matter it may migrate to groundwater. Indeed,
detections of methylene chloride in groundwater have been reported (e.g., in the EPA’s Water
Quality portal, http://www.waterqualitydata.us/portal.jsp; reports of detection in groundwater did
not go through data evaluation and extraction because groundwater pathways are outside the
scope of this risk evaluation). In groundwater, methylene chloride may slowly hydrolyze.

The bioconcentration potential of methylene chloride is low; the EPI Suite™ BCFBAF model
estimates bioconcentration factors of 2.6 to 3.1 and a bioaccumulation factor of 2.6 (U.S. EPA
2012), and a study of bioaccumulation in a lentic microcosm reported radioactivity accumulation
factors ranging from <1 to 577 (Thiébaud et al., 1994).

Overall, methylene chloride is expected to have limited accumulation potential in wastewater
biosolids, soil, sediment, and biota. Methylene chloride released to surface water or soil is likely
to volatilize to the atmosphere, where it will slowly photooxidize. Methylene chloride may
migrate to groundwater, where it may be removed via anaerobic biodegradation or slowly
hydrolyze. Figure 2-1 summarizes the overall environmental partitioning and degradation
expected for methylene chloride.

Land-applied biosolids Air ===} Photolysis
ty, = 79-97 days

Aerobic Biodegradation 222
Soil =t Rate = slow to rapid i Surface Water

log Koc =1.4 Hydrolysis log Ko = 1.4
t,/, 2 18 months

Bioaccumulation
BAF < 577

Groundwater Anaerobic Biodegradation Sediment
Rate = rapid

Figure 2-1 Environmental transport, partitioning, and degradation processes for methylene
chloride.
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In Figure 2-1, transport and partitioning are indicated by green arrows and degradation is
indicated by orange arrows. The width of the arrow is a qualitative indication of the likelihood
that the indicated partitioning will occur or the rate at which the indicated degradation will occur
(i.e., wider arrows indicate more likely partitioning or more rapid degradation). The question
marks over the aerobic biodegradation arrow indicate uncertainty regarding how quickly
methylene chloride will biodegrade. Although transport and partitioning processes (green
arrows) can occur in both directions, the image illustrates the primary direction of transport
indicated by partition coefficients. Figure 2-1 considers only transport, partitioning, and
degradation within and among environmental media; sources to the environment such as
discharge and disposal are not illustrated.

2.1.3 Key Sources of Uncertainty in Fate and Transport Assessment
The experimentally determined methylene chloride biodegradation rates in aerobic environments
ranged from slow to rapid (see Table 2-1). The fastest degradation was reported by Tabak et al.
(1981), who measured 100% degradation in 7 days. Conversely, Lapertot and Pulgarin (2006)
reported 0% degradation in 28 days with the explanation that methylene chloride was causing
cell lysis. Cell lysis may not have been observed by Tabak et al. (1981) because methylene
chloride was spiked into their test vessels at concentrations 5-10 times lower than those used by
Lapertot and Pulgarin (2006) (5-10 mg/L versus 50 mg/L).

Methylene chloride biodegradation data reported to foreign governments demonstrate similar
discrepancies. Data submitted to Japanese National Institute of Technology and Evaluation
reported <13% of methylene chloride degraded after 28 days from an initial concentration of 100
mg/L, whereas data submitted to the European Chemicals Agency showed that 68% of
methylene chloride was removed in 28 days from an initial concentration of 5 mg/L.

For comparison, the EPI Suite™ module that predicts biodegradation rates (“BIOWIN” module)
was run using default settings to estimate biodegradation rates of methylene chloride. The
BIOWIN models for aerobic environments (BIOWIN 1-6) estimate that methylene chloride will
not rapidly biodegrade in aerobic environments. In agreement with the experimental data for
anaerobic biodegradation of methylene chloride, the BIOWIN model of anaerobic
biodegradation (BIOWIN 7) predicts that methylene chloride will biodegrade rapidly under
anaerobic conditions. Overall, methylene chloride biodegradation rates in aerobic environments
may vary based on factors including microorganism consortia present and microorganisms’
previous exposure and adaptation to methylene chloride or other halogenated substances. This
uncertainty in biodegradation rates was considered in the assessment of environmental
persistence.

The uncertainty around aerobic biodegradation rates also impacts estimates of removal from
wastewater. As described in Section 2.1.2, the STPWIN module of EPI Suite™ estimates that
57% of methylene chloride in influent wastewater will be removed via sorption to sludge or
volatilization to air. Biodegradation rates in activated sludge and settled biosolids are dependent
on factors such as the microbial consortia present, their previous adaptation to methylene
chloride, and the biomass concentrations in activated sludge stage. Thus, biodegradation in
WWTP may range from negligible to complete, resulting in overall removal estimates of 57% be
abiotic processes alone to complete via abiotic and biotic removal processes.

Page 78 of 753


http://hero.epa.gov/index.cfm?action=search.view&reference_id=9861
http://hero.epa.gov/index.cfm?action=search.view&reference_id=4140358
http://hero.epa.gov/index.cfm?action=search.view&reference_id=9861
http://hero.epa.gov/index.cfm?action=search.view&reference_id=4140358

Case 20-2729, Document 5-2, 08/18/2020, 2910540, Page86 of 764

2.2 Releases to the Environment

2.2.1 Water Release Assessment Approach and Methodology

EPA performed a literature search to identify process operations that could potentially result in
direct or indirect discharges to water for each condition of use. Where available, EPA used 2016
Toxics Release Inventory (TRI) (U.S. EPA, 2017f) and 2016 Discharge Monitoring Report
(DMR) (EPA., 2016) data to provide a basis for estimating releases. Facilities are only required to
report to TRI if the facility has 10 or more full-time employees, is included in an applicable
North American Industry Classification System (NAICS) code, and manufactures, processes, or
uses the chemical in quantities greater than a certain threshold (25,000 pounds for manufacturers
and processors of methylene chloride and 10,000 pounds for users of methylene chloride). Due
to these limitations, some sites that manufacture, process, or use methylene chloride may not
report to TRI and are therefore not included in these datasets.

For the 2016 DMR, EPA used the Water Pollutant Loading Tool within EPA’s Enforcement and
Compliance History Online (ECHO), https://echo.epa.gov/trends/loading-tool/water-pollution-
search/, to query all methylene chloride point source water discharges in 2016. DMR data are
submitted by National Pollutant Discharge Elimination System (NPDES) permit holders to states
or directly to the EPA according to the monitoring requirements of the facility’s permit. States
are only required to load major discharger data into DMR and thus, may or may not load minor
discharger data. The definition of major vs. minor discharger is set by each state and could be
based on discharge volume or facility size. Due to these limitations, some sites that discharge
methylene chloride may not be included in the DMR dataset.

Facilities reporting releases in TRI and DMR also report associated NAICS and Standard
Industrial Classification (SIC) industry codes, respectively. Where possible, EPA reviewed the
NAICS and SIC descriptions for each reported release and mapped each facility to a potential
condition of use associated with occupational exposure scenarios (OES, see Table 2-22). For
facilities that did not report a NAICS or SIC code, EPA performed a supplemental internet
search of the specific facility to determine the mapping. Facilities that could not be mapped were
grouped together into an “Other” category.

When possible for 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 releases for each site and estimated the daily release by averaging the annual
release over the estimated release days/yr. Where releases are expected but TRI and DMR data
were not available, EPA included a qualitative discussion of potential release sources.

EPA did not locate data on number of release days/yr for facilities. The following guidelines
were used to estimate the number of release days/yr:

e Manufacturing: For the manufacture of the solvents with large production volumes, EPA
assumes 350 days/yr for release frequency. This frequency assumes that the facility
operates 7 days/week and 50 weeks/yr (with two weeks down for turnaround) and that the
facility is producing and releasing the chemical daily during operation.
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e Processing as Reactant: Methylene chloride is used to manufacture other commodity
chemicals, such as refrigerants or other chlorinated compounds, which will likely occur
year-round. Therefore, EPA assumes 350 days/yr for release frequency based on the same
assumptions for Manufacturing.

e Processing into Formulation Product: For these facilities, EPA does not expect that
methylene chloride will be used year-round, even if the facility operates year-round.
Therefore, EPA assumes 300 days/yr for release frequency, which is based on a European
Union SpERC that uses a default of 300 days/yr for release frequency for the chemical
industry (Echa, 2013).

e Wastewater Treatment Plants: For these facilities, EPA expects that they will be used
year-round. Therefore, EPA assumes 365 days/yr for release frequency.

e All Other Scenarios: For all other scenarios, EPA does not expect that methylene chloride
will be used year-round and assumes 250 days/yr for release frequency (5 days/week, 50
weeks/yr).

2.2.2 Water Release Estimates by Occupational Exposure Scenario
As noted in the previous section, EPA mapped each facility to a potential condition of use
associated with occupational exposure scenarios (OES, see Table 2-22). Facilities that could not
be mapped were grouped together into an “Other” category. The following sections show release
estimates per facility for each OES. The supplemental document titled "Risk Evaluation for
Methylene Chloride (Dichloromethane, DCM) CASRN: 75-09-2, Supplemental Information on
Releases and Occupational Exposure Assessment"(EPA. 2019b) provides background details on
industries that may use methylene chloride, processes, and numbers of sites for each OES.

2.2.2.1 Manufacturing

EPA assumed that sites under NAICS 325199 (All Other Basic Organic Chemical
Manufacturing) or SIC 2869 (Industrial Organic Chemicals, Not Elsewhere Classified) are
potentially applicable to manufacturing of methylene chloride. These NAICS codes may be
applicable to other conditions of use (processing as a reactant, processing—incorporation into
formulation, mixture, or reaction product); however, insufficient information was reasonably
available to make these determinations.

Table 2-2 lists all facilities under these NAICS and SIC codes that reported direct or indirect
water releases in the 2016 TRI or 2016 DMR. Of the potential manufacturing sites listed in CDR,
only one facility was present in Table 2-2, which reported 128 pounds (58 kg) of methylene
chloride transferred off-site to wastewater treatment (Olin Blue Cube, Freeport, TX) (U.S. EPA
2017f). Due to TRI and CDR reporting thresholds, some sites that reported manufacturing
methylene chloride in CDR may not report to TRI, or vice versa. For the sites reporting for this
scenario, the release estimates range from 0.01 to 76 kg/site-yr over 350 days/yr.
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Table 2-2. Reported TRI Releases for Organic Chemical Manufacturing Facilities

Annual Annual Daily
Release Release Days Release Release | Sources &
Site Identity City State | (kg/site-yr) (days/yr) (kg/site-day) | Media Notes
Surface U.S. EPA
COVESTRO LLC BAYTOWN X 1 350 0.004 Water 7( 20176)
EMERALD Surfa U.S. EPA
PERFORMANCE HENRY IL 0.5 350 0.001 \;atecre (20176)
MATERIALS LLC
FISHER SCIENTIFIC U.S. EPA
COLLC FAIR LAWN NJ 2 350 0.01 POTW 7(201”)
FISHER SCIENTIFIC U.S. EPA
CO LLC BRIDGEWATER NJ 2 350 0.01 POTW 7(201 7
Non- U.S. EPA
ALl e FREEPORT X 58 350 0.2 POTW (20176)
FREEPORT TX
WWT
REGIS U.S. EPA
TECHNOLOGIES MORTON IL 2 350 0.01 POTW (2017f)
INC GROVE
SIGMA-ALDRICH U.S. EPA
MANUFACTURING SAINT LOUIS MO 2 350 0.01 POTW (2017f)
LLC
VANDERBILT Non- U.S. EPA
CHEMICALS LLC- MURRAY KY 0.5 350 0.001 POTW 2017f
MURRAY DIV WWT
E I DUPONT DE
NEMOURS - Surface EPA
CHAMBERS DEEPWATER NJ 76 350 0.2 Water 2—0 16
WORKS (2016)
BAYER Surface EPA
MATERIALSCIENCE BAYTOWN X 10 350 0.03 \I;Ia ter (2016)
BAYTOWN
Surface EPA
INSTITUTE PLANT INSTITUTE wV 3 350 0.01 Water ( 2—0 16)
MPM SILICONES Surface EPA
LLC FRIENDLY WV 2 350 0.005 Water (2—016)
BASF WEST Surface EPA
CORPORATION MEMPHIS AR ! 350 0.003 Water (2016)
Surface EPA
ARKEMA INC PIFFARD NY 0.3 350 0.001 Water ( 2—0 16)
EAGLE US 2 LLC - EPA
LAKE CHARLES c&ﬁllz(&s LA 0.2 350 0.001 Svlif;f‘ece (2016)
COMPLEX '
BAYER NEW Surface EPA
MATERIALSCIENCE | MARTINSVILLE wv 0.2 350 0.001 Water (2016)
ICL-IP AMERICA GALLIPOLIS Surface (EPA,
INC FERRY wv 0.1 350 0.0004 Water 2016)
KEESHAN AND Surface EPA
BOST CHEMICAL MANVEL TX 0.02 350 0.00005 (2016)
Water
CO., INC.
INDORAMA Surface EPA
VENTURES SULPHUR LA 0.01 350 0.00003 \1;/ ter (2016)
OLEFINS, LLC ae
CHEMTURA NORTH Surface EPA
AND SOUTH MORGANTOWN | WV 0.01 350 0.00002 Water 2016
PLANTS
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2.2.2.2 Processing as a Reactant
EPA assumed that sites classified under NAICS 325320 (Pesticide and Other Agricultural
Chemical Manufacturing) or SIC 2879 (Pesticides and Agricultural Chemicals, Not Elsewhere
Classified) are potentially applicable to processing of methylene chloride as a reactant. Table 2-3
lists all facilities under these NAICS and SIC codes that reported direct or indirect water releases
in the 2016 TRI or 2016 DMR. For the sites reporting for this scenario, the release estimates

range from 0.1 to 213 kg/site-yr over 350 days/yr.

Table 2-3. Reported 2016 TRI and DMR Releases for Potential Processing as Reactant

Facilities
Annual
Release Annual Release | Daily Release Release Sources &
Site Identity City State (kg/site-yr) Days (days/yr) (kg/site-day) Media Notes
Non- U.S. EPA
AMVAC
CHEMICAL CO AXIS AL 213 350 0.6 POTW (20176)
WWT
THE DOW Surface U.S. EPA
CHEMICAL CO MIDLAND MI 25 350 0.1 Water (20171)
FMC Surface EPA
CORPORATION MIDDLEPORT | NY 0.1 350 0.0003 Water (2—01 6)

2.2.2.3 Processing — Incorporation into Formulation, Mixture, or Reaction Product

EPA identified six NAICS and SIC codes, listed in Table 2-4, that reported water releases in the
2016 TRI and may be related to use as Processing — Incorporation into Formulation, Mixture, or
Reaction Product. Table 2-4 lists all facilities classified under these NAICS and SIC codes that
reported direct or indirect water releases in the 2016 TRI or 2016 DMR. For the sites reporting
for this scenario, the release estimates range from 0.2 to 5,785 kg/site-yr over 350 days/yr.

Table 2-4. Potential Industries Conducting Methylene Chloride Processing — Incorporation
into Formulation, Mixture, or Reaction Product in 2016 TRI or DMR

NAICS Code NAICS Description
325180 Other Basic Inorganic Chemical Manufacturing
325510 Paint and Coating Manufacturing
325998 All Other Miscellaneous Chemical Product and Preparation Manufacturing
2819 INDUSTRIAL INORGANIC CHEMICALS
2843 SURF ACTIVE AGENT, FIN AGENTS
2899 CHEMICALS & CHEM PREP, NEC

Table 2-5. Reported 2016 TRI and DMR Releases for Potential Processing—Incorporation
into Formulation, Mixture, or Reaction Product Facilities

Annual Daily
Annual Release Release

Release Days (kg/site- Release Sources &

Site Identity City State | (kg/site-yr) | (days/yr) day) Media Notes
CALVERT U.S. EPA

ARKEMA INC CITY KY 31 300 0.1 Surface Water 2017F
MCGEAN-ROHCO U.S. EPA

INC LIVONIA MI 113 300 0.4 POTW 2017F
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Annual Daily
Annual Release Release
Release Days (kg/site- Release Sources &
Site Identity City State | (kg/site-yr) | (days/yr) day) Media Notes
WM BARR & CO U.S. EPA
INC MEMPHIS TN 0.5 300 0.002 POTW 7:20 17f
BUCKMAN U.S. EPA
LABORATORIES |MEMPHIS TN 254 300 1 POTW (20176)
INC
EUROFINS MWG U.S. EPA
OPERON LLC LOUISVILLE | KY 5,785 300 19 POTW “20170) P
SOLVAY - EPA (2016
HOUSTON HOUSTON TX 12 300 0.04 Surface Water
PLANT
HONEYWELL EPA (2016)
INTERNATIONAL
INC - GEISMAR GEISMAR LA 4 300 0.01 Surface Water
COMPLEX
STEPAN CO EPA (2016)
MILLSDALE ELWOOD IL 2 300 0.01 Surface Water
ROAD
ELEMENTIS EPA (2016)
SPECIALTIES, |CHARLESTO wy | 5 300 0.001 | Surface Water
N

INC.
2.2.2.4 Repackaging

EPA assumed that sites classified under NAICS 424690 (Other Chemical and Allied Products
Merchant Wholesalers) or SIC 5169 (Chemicals and Allied Products) are potentially applicable
to repackaging of methylene chloride. Table 2-6 lists all facilities in these industries that reported
direct or indirect water release to the 2016 TRI or 2016 DMR. None of the potential repackaging
sites listed in CDR reported water releases to TRI or DMR in reporting year 2016. For the sites
reporting for this scenario, the release estimates range from 0.03 to 144 kg/site-yr over 250

days/yr.
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Table 2-6. Reported 2016 TRI and DMR Releases for Repackaging Facilities

Annual Annual
Release Release
(kg/site- Days Daily Release Release Sources &
Site Identity City State yr) (days/yr) (kg/site-day) Media Notes
CHEMISPHERE U.S. EPA
CORP SAINT LOUIS MO 2 250 0.01 POTW 20179)
HUBBARD- Non-POTW U.S. EPA
HALL INC WATERBURY CT 144 250 1 WWT (20179)
WEBB U.S. EPA
CHEMICAL MUSKEGON (20176)
SERVICE HEIGHTS MI 98 250 0.4 POTW
CORP
RESEARCH Surface EPA (2016)
SOLUTIONS PELHAM AL 0.09 250 0.0003 Water
GROUP INC
EMD Surface EPA (2016)
MILLIPORE CINCINNATI OH 0.03 250 0.0001
CORP Water

2.2.2.5 Batch Open-Top Vapor Degreasing

EPA did not identify quantitative information about water releases during batch open-top vapor
degreasing (OTVD). The primary source of water releases from OTVDs is wastewater from the
water separator. Water in the OTVD may come from two sources: 1) Moisture in the atmosphere
that condenses into the solvent when exposed to the condensation coils on the OTVD; and/or 2)
steam used to regenerate carbon adsorbers used to control solvent emissions on OTVDs with
enclosures (Durkee, 2014; Kanegsberg and Kanegsberg, 2011; (NIOSH), 2002a, b; Niosh,
2002a, b). The water is removed in a gravity separator and sent for disposal (NIOSH), 2002a, b;
Niosh, 2002a, b). The current disposal practices of the wastewater are unknown; however, a U.S.
EPA (1982) report estimated 20% of water releases from metal cleaning (including batch
systems, conveyorized systems, and vapor and cold systems) were direct discharges to surface
water and 80% of water releases were discharged indirectly to a POTW.

2.2.2.6 Conveyorized Vapor Degreasing

EPA did not identify quantitative information about water releases during vapor degreasing. The
current disposal practices of the wastewater are unknown; however, a U.S. EPA (1982) report
estimated 20% of water releases from metal cleaning (including batch systems, conveyorized
systems, and vapor and cold systems) were direct discharges to surface water and 80% of water
releases were discharged indirectly to a POTW.

2.2.2.7 Cold Cleaning

EPA did not identify quantitative information about water releases during cold cleaning. The
current disposal practices of the wastewater are unknown; however, a U.S. EPA (1982) report
estimated 20% of water releases from metal cleaning (including batch systems, conveyorized
systems, and vapor and cold systems) were direct discharges to surface water and 80% of water
releases were discharged indirectly to a POTW.
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2.2.2.8 Commercial Aerosol Products

EPA does not expect releases of methylene chloride to water from the use of aerosol products.
Due to the volatility of methylene chloride the majority of releases from the use of aerosol
products will likely be to air as methylene chloride evaporates from the aerosolized mist and the
substrate surface. There is a potential that methylene chloride that deposits on shop floors during
the application process could possibly end up in a floor drain (if the shop has one) or could
runoff outdoors if garage doors are open. However, EPA expects the potential release to water
from this to be minimal as there would be time for methylene chloride to evaporate before
entering one of these pathways. This is consistent with estimates from the International
Association for Soaps, Detergents and Maintenance Products (AISE) Specific Environmental
Release Categories (SpERC) for Wide Dispersive Use of Cleaning and Maintenance Products,
which estimates 100% of volatiles are released to air (AISE, 2012). EPA expects residuals in the
aerosol containers to be disposed of with shop trash that is either picked up by local waste
management or by a waste handler that disposes shop wastes as hazardous waste.

2.2.2.9 Adhesives and Sealants

Based on a mass balance study on the Dutch use of methylene chloride as adhesives, the
Netherlands Organisation for Applied Scientific Research (TNO) calculated an emission of
100% to air (TNO (CIVO), 1999). EPA did not find information on potential water releases.
Water releases may occur if equipment is cleaned with water.

2.2.2.10 Paints and Coatings

EPA did not identify information about potential water releases during application of paints and
coatings. Water releases may occur if equipment is cleaned with water; however, industrial and
commercial sites would likely be expected to dispose of solvent-based paints as hazardous waste.

2.2.2.11 Adhesive and Caulk Removers

EPA did not find specific industry information or release data for use of adhesive and caulk
removers. EPA did not identify quantitative information in the 2016 TRI or 2016 DMR for this
use. Professional contractors who may use adhesive and caulk removers likely do not handle
enough methylene chloride to meet the reporting thresholds of TRI and would not likely report to
DMR because they are not industrial facilities. The majority of methylene chloride is expected to
evaporate into the air, but releases to water may occur if equipment is cleaned with water.

2.2.2.12 Fabric Finishing

EPA did not identify quantitative information about potential water releases during use of
methylene chloride in fabric finishing. The majority of methylene chloride is expected to
evaporate into the air, but releases to water may occur if equipment or fabric is cleaned with
water.

2.2.2.13 Spot Cleaning
The majority of methylene chloride in spot removers is expected to evaporate into the air, but
releases to water may occur if residue remains in the garment during washing. EPA identified
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one facility in the 2016 DMR with SIC code 7216 (Drycleaning Plants, Excluding Rug
Cleaning). This facility reported 0.1 kg annual release of methylene chloride to surface water, as
shown in Table 2-7. EPA did not identify any potential spot cleaning facilities in the 2016 TRI
that reported water releases. Other facilities in this industry may not dispose to water or use
methylene chloride in quantities that meet the TRI reporting threshold. For the site reporting for
this scenario, the release estimate is 0.1 kg/site-yr over 250 days/yr.

Table 2-7. Surface Water Releases of Methylene Chloride During Spot Cleaning

Annual Release Annual Release Daily Release Release
Site Identity City | State (kg/site-yr) Days (days/yr) (kg/site-day) Media |Sources & Notes
BOISE STATE Surface
UNIVERSITY BOISE| ID 0.1 250 0.0002 Water EPA (2016)
2.2.2.14 Cellulose Triacetate Film Production

EPA identified one facility in the 2016 DMR, potentially related to CTA manufacturing (SIC
code 3861 - Photographic Equipment and Supplies) that reported water releases. Release for this
facility is summarized in Table 2-8. EPA did not identify any potential CTA manufacturing
facilities in the 2016 TRI that reported water releases. For the site reporting for this scenario, the
release estimate is 29 kg/site-yr over 250 days/yr.

Table 2-8. Reported 2016 TRI and DMR Releases for CTA Manufacturing Facilities

Annual Annual
Release Release Days | Daily Release | Release | Sources &
Site Identity City State | (kg/site-yr) (days/yr) (kg/site-day) | Media Notes
KODAK
PARK ROCHESTER |NY 29 250 0.1 Surface |EPA (2016)
DIVISION Water
2.2.2.15 Flexible Polyurethane Foam Manufacturing

EPA assumed that sites classified under NAICS code 326150 (Urethane and Other Foam Product
(except Polystyrene) Manufacturing) are potentially applicable to polyurethane foam
manufacturing.

Table 2-9 lists one facility under this NAICS code that reported direct or indirect water releases
in the 2016 TRI. EPA did not identify water releases for polyurethane manufacturing sites in the
2016 DMR. This facility (Previs Innovative Packaging, Inc. in Wurtland, KY) reported 2
kilograms release to surface water (U.S. EPA., 2017f), and EPA estimates 250 days/yr release.
Other facilities in this industry may not dispose to water or use methylene chloride in quantities
that meet the TRI reporting threshold.
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Table 2-9. Water Releases Reported in 2016 TRI for Polyurethane Foam Manufacturing

Daily
Annual Annual Release
Release Release Days (kg/site- Release Sources
Site Identity City State (kg/site-yr) (days/yr) day) Media & Notes
PREGIS
INNOVATIVE WURTLAND | KY 2 250 0.01 S\;,r:f‘ecf % :A
PACKAGING INC

For chemical industries (including blowing agent in PUR production, which is applicable to this
OES), calculations for the Dutch chemical industry estimated emissions of 0.2 % to water, 64.8
% to air and 35 % to waste, based on a mass balance study (TNO (CIVO), 1999).

2.2.2.16 Laboratory Use
EPA did not identify quantitative information about potential water releases during laboratory
use of methylene chloride. The majority of methylene chloride is expected to evaporate into the

air or disposed as hazardous waste, but releases to water may occur if equipment is cleaned with
water.

2.2.2.17 Plastic Product Manufacturing

EPA identified facilities classified under four NAICS and SIC codes, listed in Table 2-10, that
reported water releases in the 2016 TRI and 2016 DMR and may be related to plastic product
manufacturing. Table 2-11 lists all facilities classified under these NAICS and SIC codes that
reported direct or indirect water releases in the 2016 TRI or 2016 DMR. For the sites reporting
for this scenario, the release estimates range from 0.02 to 28 kg/site-yr over 250 days/yr.

Table 2-10. Potential Industries Conducting Plastics Product Manufacturing in 2016 TRI
or DMR

NAICS Code NAICS Description
325211 Plastics Material and Resin Manufacturing

2821 PLSTC MAT./SYN RESINS/NV ELAST

2822 SYN RUBBER (VULCAN ELASTOMERS)

3081 UNSUPPORTED PLSTICS FILM/SHEET

Table 2-11. Reported 2016 TRI and DMR Releases for Potential Plastics Product
Manufacturing Facilities

Annual Annual
Release Release Days |Daily Release| Release | Sources &
Site Identity City State | (kg/site-yr) (days/yr) (kg/site-day) | Media Notes

SABIC
INNOVATIVE Surface | U.S. EPA
PLASTICS US BURKVILLE |AL 8 250 0.03 Water 2017
LLC
SABIC MOUNT Surface
INNOVATIVE |VERNON IN 28 250 0.1 Water EPA (2016
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Annual Annual
Release Release Days |Daily Release| Release | Sources &
Site Identity City State | (kg/site-yr) (days/yr) (kg/site-day) | Media Notes
PLASTICS MT.
VERNON, LLC
SABIC
INNOVATIVE Surface
PLASTICS US SELKIRK NY 9 250 0.03 Water EPA (2016)
LLC
EQUISTAR Surface
CHEMICALS LP LA PORTE TX 9 250 0.03 Water EPA (2016)
CHEMOURS Surface
COMPANY FC |WASHINGTON |WV 7 250 0.03 EPA (2016)
Water

LLC
SHINTECH Surf:
ADDIS PLANT |ADDIS LA 3 250 0.01 \‘gaf:re EPA (2016)
A
STYROLUTION Surface
AMERICA LLC CHANNAHON |IL 0.2 250 0.001 Water EPA (2016)
DOW
CHEMICAL CO Surface
DALTON DALTON GA 0.3 250 0.001 Water EPA (2016)
PLANT
PREGIS
INNOVATIVE Surface
PACKAGING WURTLAND [KY 0.02 250 0.0001 Water EPA (2016)
INC
2.2.2.18 Lithographic Printing Plate Cleaning

EPA identified one facility in the 2016 DMR, potentially related to lithographic printing (SIC
code 2752 - Commercial Printing, Lithographic) that reported water releases. Release for this
facility 1s summarized in Table 2-12. EPA did not identify any potential lithographic printing
facilities in the 2016 TRI that reported water releases. Other facilities in this industry may not
dispose to water or use methylene chloride in quantities that meet the TRI reporting threshold.
For the site reporting for this scenario, the release estimate is 0.001 kg/site-yr over 250 days/yr.

Table 2-12. Reported 2016 TRI and DMR Releases for Potential Lithographic Printing

Facilities
Annual Annual Daily
Release | Release Release
(kg/site- Days (kg/site- Release
Site Identity City State yr) (days/yr) day) Media Sources & Notes
FORMER
REXON
FACILITY | "AYNE L Nr | 0001 250 | 0.000004 | Surtace EPA (2016)
AKA ENJEMS
MILLWORKS
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2.2.2.19 Non-Aerosol Commercial Uses

EPA did not identify quantitative information about potential water releases during non-aerosol
use of methylene chloride. The majority of methylene chloride is expected to evaporate into the
air, but releases to water may occur if equipment is cleaned with water.

2.2.2.20 Waste Handling, Disposal, Treatment, and Recycling
EPA identified facilities classified under five NAICS and SIC codes, listed in Table 2-13, that
reported water releases in the 2016 TRI and 2016 DMR and may be related to recycling/disposal.

Table 2-14 lists all facilities classified under these NAICS and SIC codes that reported direct or
indirect water releases in the 2016 TRI or 2016 DMR. To estimate the daily release, EPA used a
default assumption of 250 days/yr of operation and averaged the annual release over the

operating days. For the sites reporting for this scenario, the release estimates range from 0.02 to
115,059 kg/site-yr over 250 days/yr.

Table 2-13. Potential Industries Conducting Waste Handling, Disposal, Treatment, and
Recycling in 2016 TRI or DMR

NAICS/SIC
Code NAICS/SIC Description
331492 Secondary Smelting, Refining, and Alloying of Nonferrous Metal (except

Copper and Aluminum)

562211 Hazardous Waste Treatment and Disposal

4953 REFUSE SYSTEMS

7699 REPAIR SHOPS & RELATED SERVICE

9511 AIR & WATER RES & SOL WSTE MGT

Table 2-14. Reported 2016 TRI and DMR Releases for Potential Recycling/Disposal
Facilities

Daily
Annual Annual Release
Release |Release Days| (kg/site- | Release | Sources &
Site Identity City State| (kg/site-yr) | (days/yr) day) Media Notes
JOHNSON Non- | ;5 EPA
MATTHEY WEST DEPTFORD [NJ 620 250 2 POTW 2017
WWT (2017)

CLEAN Non- 1 ;5 EpA
HARBORS DEER |LA PORTE X 522 250 2 POTW 20 17
PARK LLC WWT (20176)
CLEAN Non- U.S. EPA
HARBORS EL EL DORADO AR 113 250 0.5 POTW 2 617
DORADO LLC WWT (20176)
TRADEBE Non- U.S. EPA
TREATMENT & |EAST CHICAGO |IN 19 250 0.1 POTW WE
RECYCLING LLC WWT
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Daily
Annual Annual Release
Release |Release Days| (kg/site- Release | Sources &
Site Identity City State| (kg/site-yr) | (days/yr) day) Media Notes
VEOLIA ES
WEST U.S. EPA
TECHNICAL OH 2 250 0.01 POTW P ——
SOLUTIONS LLC CARROLLTON 2017
VEOLIA ES US. EPA
TECHNICAL AZUSA CA 0.5 250 0.002 POTW W
SOLUTIONS LLC (20176)
99.996%
Non-
VEOLIA ES
TECHNICAL MIDDLESEX NJ 115,059 250 460 [;8\;{/\;] %
SOLUTIONS LLC 0.004% (20176)
POTW
CHEMICAL Surf
WASTE EMELLE AL 4 250 0.01 v‘; f‘cre EPA (2016)
MANAGEMENT ate
OILTANKING Surface
HOUSTON INC HOUSTON X 1 250 0.003 Water EPA (2016
HOWARD CO Surface
ALFA RIDGE MARRIOTTSVILLE|MD 0.1 250 0.0002 Water EPA (2016)
LANDFILL
CLIFFORD G
HIGGINS Surface
DISPOSAL KINGSTON NJ 0.02 250 0.0001 Water EPA (2016
SERVICE INC SLF
CLEAN WATER Surf:
OF NEW YORK  |STATEN ISLAND [NY 2 250 0.01 WHace epa (2016)
Water
INC
FORMER Surf
CARBORUNDUM |SANBORN NY 0.2 250 0.001 \‘{, ?"re EPA (2016)
COMPLEX ate
2.2.2.21 Other Unclassified Facilities

Table 2-15 summarizes TRI and DMR releases for facilities that were unable to be classified in
one of the assessed scenarios. For the sites reporting for unclassified scenarios, the release
estimates range from 0.0002 to 42 kg/site-yr over 250 days/yr.

Table 2-15. Reported 2016 TRI and DMR Releases for Other Unclassified Facilities

Daily
Annual Annual Release
Release | Release Days | (kg/site- Release | Sources &
Site Identity City State | (kg/site-yr) (days/yr) day) Media Notes
APPLIED Non- U.S. EPA
BIOSYSTEMS |PLEASANTON |CA 42 250 0.2 POTW W
LLC WWT (20176)
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Daily
Annual Annual Release
Release | Release Days | (kg/site- Release | Sources &
Site Identity City State | (kg/site-yr) (days/yr) day) Media Notes
EMD
MILLIPORE JAFFREY NH 2 250 0.01 POTW U.S. EPA
(20176)
CORP
GBC METALS Surf
LLC SOMERS |WATERBURY |CT 0.2 250 0.001 V‘i,ai‘e"re EPA (2016)
THIN STRIP
HYSTER- Surface
YALE GROUP, |[SULLIGENT AL 0.0002 250 0.000001 EPA (2016)
Water
INC
AVNET INC
(FORMER Surface
IMPERIAL ELLENVILLE NY 0.005 250 0.00002 Water EPA (2016
SCHRADE)
BARGE Surface
CLEANING CHANNELVIEW |TX 0.1 250 0.0003 Water EPA (2016
AND REPAIR
Surface
AC & S INC NITRO wV 0.01 250 0.00005 Water EPA (2016
MOOG INC -
MOOG IN- Surface
SPACE NIAGARA FALLS [NY 0.003 250 0.00001 Water EPA (2016)
PROPULSION
ISP
OILTANKING Surface
JOLIET CHANNAHON IL 1 250 0.003 Water EPA (2016
NIPPON
DYNAWAVE Surface
PACKAGING LONGVIEW WA 22 250 0.1 Water EPA (2016
COMPANY
TREE TOP INC Surf:
WENATCHEE |WENATCHEE  [WA 0.01 250 0.00003 WHACe I EpA (2016)
Water
PLANT
CAROUSEL Surface
CENTER SYRACUSE NY 0.001 250 0.000002 Water EPA (2016

2.2.3 Summary of Water Release Assessment

EPA found that most of the facilities reporting water releases to TRI and DMR could be
classified into scenarios associated with conditions of use of methylene chloride. Magnitudes of
releases of methylene chloride to water can vary highly (e.g., orders of magnitude) within most
scenarios, ranging from 0.0002 to 115,059 kg/site-yr, likely due to site-specific processes and
handling of methylene chloride. Some of the largest releases reported are associated with the
Waste Handling, Disposal, Treatment, and Recycling; and Processing - incorporation into
formulation, mixture, or reaction product scenarios. Data or information and methods needed to
estimate releases were not found for Adhesives and Sealants, Paints and Coatings, Aerosol
Degreasing/ Lubricants, Batch Open-Top Vapor Degreasing, Conveyorized Vapor Degreasing,
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Cold Cleaning, Adhesive and Caulk Removers, Fabric Finishing, Laboratory Use, Non-Aerosol
Industrial and Commercial Use scenarios. While some sites in some of these scenarios without
quantitative water release estimates may have water releases, it is reasonable to assume that such
water releases would be less than most releases reported to TRI and DMR, which are expected to
have the highest volumes and releases of methylene chloride. A table of facilities for all
scenarios is in Appendix E. Uncertainties are discussed in Key Assumptions and Uncertainties in
the Environmental Exposure Assessment Section 4.4.1.

2.3 Environmental Exposures

2.3.1 Environmental Exposures Approach and Methodology
The environmental exposure characterization focuses on aquatic releases of methylene chloride
from facilities that use, manufacture, or process methylene chloride under industrial and/or
commercial conditions of use. To characterize environmental exposure, EPA assessed point
estimate exposures derived from both measured and predicted concentrations of methylene
chloride in surface water in the U.S. Measured surface water concentrations were obtained from
EPA’s Water Quality Exchange (WQX) using the Water Quality Portal (WQP) tool, which is the
nation’s largest source of water quality monitoring data and includes results from EPA’s
STOrage and RETrieval (STORET) Data Warehouse, the United States Geological Service
(USGS) National Water Information System (NWIS), and other federal, state, and tribal sources.
A literature search was also conducted to identify other peer-reviewed or grey literature'® sources
of measured surface water concentrations in the U.S., however, no data were found after 2000.
Predicted surface water concentrations were modeled for facility releases as detailed in Section
2.2 for reporting year 2016, as determined from EPA’s TRI and from DMR; through EPA’s
Water Pollutant Loading Tool). The aquatic modeling was conducted with EPA’s Exposure and
Fate Assessment Screening Tool, version 2014 (E-FAST 2014) (EPA. 2007), using reported
annual release/loading amounts (kg/yr) and estimates of the number of days/yr that the annual
load is released (see Section 2.2 for more information). As appropriate, two scenarios were
modeled per release: release of the annual load over an estimated maximum number of operating
days/yr and over only 20 days/yr. Twenty days of release was modeled as the low-end release
frequency at which possible ecologic risk from chronic exposure could be determined. The 20-
day risk from chronic exposure criterion is derived from partial life cycle tests (e.g., daphnid
chronic and fish early life stage tests) that typically range from 21 to 28 days in duration.
Additionally, the Probabilistic Dilution Model (PDM), a module of E-FAST 2014 was run to
predict the number of days a stream concentration will exceed the designated concentration of
concern (COC) value. The measured concentrations reflect localized ambient exposures at the
monitoring sites, and the modeled concentrations reflect near-site estimates at the point of
release. A geospatial analysis at the subbasin and subwatershed level (Hydrologic Unit Code
(HUC)-8 and HUC-12 level respectively) was conducted to compare the measured and predicted
surface water concentrations from known facility releases and investigate if the facility releases

10 Gray literature refers to sources of scientific information that are not formally published and distributed in peer
reviewed journal articles. These references are still valuable and consulted in the TSCA risk evaluation process.
Examples of grey literature are theses and dissertations, technical reports, guideline studies, conference proceedings,
publicly-available industry reports, unpublished industry data, trade association resources, and government reports.

(ENREF_388)
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may be associated with the observed concentrations in surface water. Hydrologic Unit Codes are
a geographically hierarchical tiered approach to organizing stream networks across the United
States from regions to subwatersheds and part of the Watershed Boundary Dataset developed by
U.S. Geological Survey and U.S. Department of Agriculture (USGS, 2013). HUC-8 and HUC-12
sized units were selected as relevant sized units as they were expected to give a representative
geographic size range over which potentially collocated predicted SWCs from known facility
releases and measured SWCs would be spatially relevant.

2.3.1.1 Methodology for Obtaining Measured Surface Water Concentrations

To characterize environmental exposure in ambient water for methylene chloride, EPA used two
approaches to obtain measured surface water concentrations. One approach was to pull
monitoring data on surface water concentrations from the WQP, and the second was to conduct a
systematic review of surface water concentrations in peer reviewed and gray literature.

The primary source of ambient surface water monitoring data was the WQP, which integrates
publicly available U.S. water quality data from multiple databases: 1) USGS NWIS, 2)
STORET, and 3) the USDA ARS Sustaining The Earth’s Watersheds - Agricultural Research
Database System (STEWARDS). For methylene chloride, the data retrieved originated from the
NWIS and STORET databases. NWIS is the Nation's principal repository of water resources data
USGS collects from over 1.5 million sites, including sites from the National Water-Quality
Assessment (NAWQA). STORET refers to an electronic data system originally created by EPA
in the 1960’s to compile water quality monitoring data. NWIS 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.jsp).

Surface water data for methylene chloride were downloaded from the WQP on October 3, 2018.
The WQP can be searched through three different search options: Location Parameters, Site
Parameters, and Sampling Parameters. The methylene chloride data were queried through the
Sampling Parameters search using the Characteristics parameter (selected “Methylene Chloride
(NWIS, STORET)”) and Date Range parameter (selected “01-01-2013 to 12-31-2017”). Both the
“Site data only” and “Sample results (physical/chemical metadata)” were selected for download
in “MS Excel 2007+ format. The “Site data only” file contains monitoring site information (i.e.,
location in hydrologic cycle, HUC and geographic coordinates); whereas the “Sample result” file
contains the sample collection data and analytical results for individual samples.

The “Site data only” and “Sample results (physical/chemical metadata)” files were linked
together using the common field “Monitoring Location Identifier” and then filtered and cleansed
to obtain surface water samples for years 2013 through 2017. Specifically, cleansing focused on
obtaining samples that were only for the media of interest (i.e., surface water), were not quality
control (QC) samples (i.e., field blanks), were of high analytical quality (i.e., no QC issues,
sample contamination, or estimated values), and were not associated with contaminated sites
(i.e., Superfund).

Following filtering to obtain the final dataset, additional domains were examined to identify

samples with non-detect concentrations. All non-detect samples were tagged and the
concentrations were converted to '2 the reported detection limit for summary calculation
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purposes. If a detection limit was not provided, calculations were performed using the average of
the reported detection limits in all samples (calculated as 1.46 pg/L).

In addition to using data from WQP, EPA conducted a full systematic review of published
literature to identify studies reporting concentrations of methylene chloride in surface water
associated with background levels of contamination or potential releases from facilities that
manufacture, process, use and/or dispose of methylene chloride in the U.S. Studies clearly
associated with releases from Superfund sites, improper disposal methods, and landfills were
considered out of scope due to being regulated under other environmental statutes administered
by EPA and excluded from data evaluation and extraction. The systematic review process is
described in detail in Section 1.5. A total of seven surface water studies were extracted and the
results are summarized in Section 2.3.2.1. No concentration data from the U.S. was identified
prior to 2000.

2.3.1.2 Methodology for Modeling Surface Water Concentrations from Facility Releases
(E-FAST 2014)

Surface water concentrations resulting from wastewater releases of methylene chloride from
facilities that use, manufacture, or process methylene chloride were modeled using EPA’s E-
FAST, Version 2014 (EPA. 2007). E-FAST 2014 is a model that estimates chemical
concentrations in water to which aquatic life may be exposed using upper percentile and/or mean
exposure parametric values, resulting in possible conservative exposure estimates. Other
assumptions and uncertainties in the model, including ways it may be underestimating or
overestimating exposure, are discussed in the Sections 4.4.1 and 4.4.6. Advantages to this model
are that it requires minimal input parameters and it has undergone extensive peer review by
experts outside of EPA. A brief description of the calculations performed within the tool, as well
as a description of required inputs and the methodology to obtaining and using inputs specific to
this assessment is described in Section 2.3.2.1. To obtain more detailed information on the E-
FAST 2014 tool from the user guide/background document, visit this web address:
https://www.epa.gov/tsca-screening-tools/e-fast-exposure-and-fate-assessment-screening-tool-
version-2014/. All model runs for this assessment were conducted between December 2018 and
June 2019.

In some ways the E-FAST estimates are underestimating exposure, because data used in E-FAST
include TRI and DMR data, and TRI does not include smaller facilities with fewer than 10 full
time employees, nor does it cover certain sectors, such as dry cleaners, or oil and gas extraction.
In some ways the E-FAST estimates are overestimating exposure, because methylene chloride is
a volatile chemical, but E-FAST doesn’t take volatilization into consideration; and, for static
water bodies, E-FAST doesn’t take dilution into consideration.

2.3.1.2.1 E-FAST Calculations
Surface Water Concentrations
EPA used E-FAST 2014 to estimate site-specific surface water concentrations for discharges to
both free-flowing water bodies (i.e., rivers and streams) and for still water bodies (i.e., bays,
lakes, and estuaries).
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For free-flowing water body assessments, E-FAST 2014 calculates surface water concentrations
for four streamflow conditions (7Q10, harmonic mean, 30Q5, and 1Q10 flows) using the
following equation:

WWT
Swe = WWRxCFLx (1-T55) (Eq. 2-1)
SF xCF2
where:
SWC = Surface water concentration (parts per billion (ppb) or pg/L)
WWR = Chemical release to wastewater (kg/day)
WWT = Removal from wastewater treatment (%)
SF = Estimated flow of the receiving stream (million liters/day (MLD))
CF1 = Conversion factor (10° pg/kg)
CF2 = Conversion factor (10° L/day/MLD)

For still water body assessments, no simple streamflow value represents dilution in these types of
water bodies. As such, E-FAST 2014 accounts for dilution by incorporating an acute or chronic
dilution factor for the water body of interest instead of stream flows. Dilution factors in E-FAST
2014 are typically 1 (representing no dilution) to 200, based on NPDES permits or regulatory
policy. The following equation is used to calculate surface water concentrations in still water
bodies:

wwRx(1-2 2 xCF1
swe = PFXCF2xDF (Eq.2-2)
where:
SWC = Surface water concentration (ppb or pg/L)
WWR = Chemical release to wastewater (kg/day)
WWT = Removal from wastewater treatment (%)
PF = Effluent flow of the discharging facility (MLD)
DF = Acute or chronic dilution factor (DF) used for the water body
(typically between 1 and 200)
CF1 = Conversion factor (10° nug/kg)
CF2 = Conversion factor (10° L/day/MLD)
Outputs

There are two main outputs from E-FAST that EPA used in characterizing environmental exposures:
surface water concentration estimates, and the number of days a certain surface water concentration
was exceeded. Site-specific surface water concentration estimates for free-flowing water bodies are
reported for the 7Q10 stream flows. The 7Q10 stream flow is the lowest consecutive 7-day average
flow during any 10-year period. Site-specific surface water concentration estimates for still water
bodies are reported for calculations using the acute dilution factors. In cases where site-specific
flow/dilution data were not available, the releases were modeled using stream flows of a
representative industry sector, as calculated from all facilities assigned to the industry sector in
the E-FAST database (discussed below). Estimates from this calculation method are reported for the
10" percentile 7Q10 stream flows.
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The PDM portion of E-FAST 2014 was also run for free-flowing water bodies. The PDM
predicts the number of days/yr a chemical’s COC in an ambient water body will be exceeded.
COCs are threshold concentrations below which adverse effects on aquatic life are expected to
be minimal. The model is based on a simple mass balance approach presented by (Di Toro
1984) that uses probability distributions as inputs to reflect that streams follow a highly variable
seasonal flow pattern and there are numerous variables in a manufacturing process that can affect
the chemical concentration and flow rate of the effluent. PDM does not estimate exceedances for
chemicals discharged to still waters, such as lakes, bays, or estuaries. For these water bodies, the
days of exceedance is assumed to be zero unless the predicted surface water concentration
exceeds the COC. In these cases, the days of exceedance is set to the number of release days/yr
(see required inputs in 2.3.1.2.2).

2.3.1.2.2 Model Inputs
Individual model inputs and accompanying considerations for the surface water modeling are described
in this section.

Chemical Release to Wastewater (WWR)

Annual wastewater loading estimates (kg/site/year or Ib/site/year) were obtained from 2016 TRI and
2016 DMR, as discussed in Section 2.2. To model these releases within E-FAST 2014, the annual
release is converted to a daily release using an estimated days of release per year. Below is an example
calculation:

WWR (kg/day) = Annual loading (kg/site/year) * Days released per year (days/year) (Eq. 2-3)

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

Release Days (days/yr)

The number of days/yr that the chemical is discharged is used to calculate a daily release amount from
annual loading 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
discharging facilities to provide upper and lower bounds for the range of surface water concentrations
predicted by E-FAST 2014. The two scenarios modeled are a maximum release frequency (250 to 365
days) based on estimates specific to the facility’s condition of use (see Section 2.2.1 for more details)
and a low-end release frequency of 20 days of release per year as an estimate of releases that could lead
to risk from chronic exposure. The 20-day risk from chronic exposure criterion is derived from
partial life cycle tests (e.g., daphnid chronic and fish early life stage tests) that typically range
from 21 to 28 days in duration. For indirect dischargers, only the maximum estimated days of release
per year was modeled because it was assumed that the actual release to surface water would mostly
occur at receiving treatment facilities, which were assumed to typically operate greater than 20 days/yr.

Removal from Wastewater Treatment (WWT%)

The WWT% is the percentage of the chemical removed from wastewater during treatment before
discharge to a body of water. As discussed in Section 2.1, the WWT% for methylene chloride
was estimated as 57% using the “STP”” module within EPI Suite™, which was run using default
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settings to evaluate the potential for methylene chloride to volatilize to air or sorb to sludge
during wastewater treatment. The WWT% of 54% was applied to releases from indirect
discharging facilities because the releases are transferred off-site for treatment at a WWTP prior
to discharge to surface water. A WWT% of zero was used for direct releasing facilities because
the release reported in TRI and DMR already accounts for any wastewater treatment which may
have occurred.

Facility or Industry Sector

The required site-specific stream flow or dilution factor information for a given facility is
contained in the E-FAST 2014 database and is selected by searching by a facility’s NPDES permit
number, name, or the known discharging waterbody reach code. For facilities that directly discharge to
surface water (i.e., “direct dischargers”), the NPDES code of the direct discharger was selected from the
database. For facilities that indirectly discharge to surface water (i.e., “indirect dischargers” because the
release is sent to a WWTP prior to discharge to surface water), the NPDES of the receiving WWTP was
selected. The receiving facility name and location was obtained from the TRI database (Form R), if
available. As TRI does not contain the NPDES code of receiving facilities, the NPDES was obtained
using EPA’s EnviroFacts search tool (https://www3.epa.gov/enviro/facts/multisystem.html). If a facility
NPDES was not available in the E-FAST-2014 database, the release was modeled using water body data
for a surrogate NPDES code (preferred) or an industry sector, as described below.

Surrogate NPDES: In cases where the site-specific NPDES code was not available in the
E-FAST 2014 database, the preferred alternative was to select the NPDES for a nearby facility
that discharges to the same waterbody. The surrogate NPDES was chosen to best represent flow
conditions in the waterbody that both the methylene chloride releasing facility and surrogate
facility discharge to and not actual releases associated with the surrogate facility NPDES.

Industry Sector (SIC Code Option): If the NPDES code is unknown, no close analog could
be identified, or the exact location of a chemical loading is unknown, surface water
concentrations were modeled using the “SIC Code Option” within E-FAST 2014. This option
uses the 10™ and 50 percentile receiving 7Q10 stream flows for dischargers in a given industry
sector, as defined by the SIC codes of the industry. The industrial activity associated with the
SIC or alternatively the NAICS of the facility in question was examined to select the most
representative industry sector for modeling in E-FAST 2014.

2.3.1.3 Methodology for Geospatial Analysis of Measured Surface Water Monitoring and
Modeled Facility Releases

Using 2016 data, the measured surface water concentrations from the WQP and predicted
concentrations from the modeled facility releases were mapped in ArcGIS Version 10.6 to
conduct a watershed analysis at the HUC-8 and HUC-12 level (these results are shown in Section
2.3.2.3 in Figure 2-6 through Figure 2-8). The purpose of the analysis was to identify if any of
the observed surface water concentrations could be attributable to the modeled facility releases.
In addition, the analysis included a search for Superfund sites within 1 to 5 miles of the surface
water monitoring stations.

The locations of the monitoring stations were determined from the geographic coordinates
(latitude and longitude) provided in WQP. Location of releases from facilities were located based
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on the geographic coordinates for the NPDES, TRI, and/or Facility Registry Service
Identification (FRS ID) of the mapped facility, as provided by FRS. For indirect dischargers, the
location of the receiving facility was mapped if known. If the receiving facility was not known,
the location of the indirect discharger was mapped. Superfund sites in 2016 were identified and
mapped using geographic coordinates as reported in the Superfund Enterprise Management
System (SEMS) database in EnviroFacts (https://www.epa.gov/enviro/sems-search).

A U.S. scale map was developed to provide a spatial representation of the measured
concentrations from monitoring and predicted instream concentrations from discharging facilities
(Section 2.3.2.3). HUC-8s or HUC-12s with co-located monitoring stations and facility releases
were identified and examined further through development of localized maps at the HUC scale.

2.3.2 Environmental Exposure Results

2.3.2.1 Measured Surface Water Concentrations

Measured Surface Water Concentrations from WQX/WQP

The original dataset downloaded contained 29,084 entries for sample years 2013 through 2017.
Following the filtering and cleansing procedure, only 8% of the samples remained (n = 2,286 for
2013-2017). The majority of the samples were removed because they were an off-topic media
(i.e., groundwater, artificial, bulk deposition, leachate, municipal waste, or stormwater) or
location type (i.e., landfill, seep, spring, or well). Those media and locations deemed off-topic
are discussed more fully in Section 1 and (U.S. EPA, 2018c). Of the surface water samples that
were removed, ~99% were QC samples (field or laboratory blanks, spikes, or replicates). Other
samples were removed because of monitoring conducted at a Superfund site (i.e., Palermo
Wellfield Superfund Site) or QC issues.

For the 2016 final dataset (n = 471 samples), observations were made in 10 states (AZ, KS, MN,
MO, NJ, NM, NC, PA, TN, TX) at 109 unique monitoring sites, with 1 to 47 samples collected
per site. On a watershed level, observations were made in 44 HUC-8 areas and 98 HUC-12 areas.
The majority of HUCs had only one monitoring site (55% for HUC-8; 93% for HUC-12). Up to
12 sites were present in an HUC-8 and up to 4 sites in an HUC-12. A list of individual HUCs,
including the number of monitoring sites and samples in each HUC, is provided in Table Apx
E-1 for HUC-8 and Table Apx E-2 for HUC-12. For geospatial representation of these measured
samples see Figure 2-2 to Figure 2-5.

A summary of the WQX data obtained from the WQP is provided in Table 2-16 below for years
2013-2017. Per year, the final evaluated datasets contained between 52 and 797 surface water
samples collected from 28 to 116 unique monitoring stations. Detection frequencies were low,
ranging from 1.1 to 5.1%. Concentrations ranged from not detected (ND; <0.04-10) to 2.5 pg/L
in 2013, ND (<0.04-5) to 1.2 pg/L in 2014, ND (<0.04-4) to 0.5 pg/L in 2015, ND (<0.04-5) to
29 nug/L in 2016, and ND (<0.04-5) to 0.61 pg/L in 2017. Non detect values are reported as a
range because of differences in reported detection limits in measured samples due to likely
differences in sampling routine, methodology, and precision in available analysis tools. The
highest measured value was observed in 2016; however, caution should be used in interpreting
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trends with this data due to the small number of samples and the lack of samples collected from
the same sites over multiple years.

Table 2-16. Measured Concentrations of Methylene Chloride in Surface Water Obtained
from the Water Quality Portal (WQP): 2013-2017*

Concentrations (ug/L) in Only Samples
Concentration in All Samples (ng/L) Above the Detection Limit
Average +
No. of Samples Standard | No. of Samples
Detection |(No. of Unique Deviation | (No. of Unique Average = SD
Year | Frequency Stations) Range ° (SD) ¢ Stations) Range ¢
2013 | 5.1% 797 (166) | NP (;02'054'10) 138+ 2.0 4126) | 051025 | 057+033
2014 1.8% 611 (157) ND (<(1)'(2)4_5) o 0.34+0.32 11(11) 0.13t0 1.2 0.53+£0.29
2015 1.1% 355 (04) | NP (0044101 43 9 42) 0.04t0 1 651 0.0
0.5 0.07

2016 1.1% 471 (109) ND (<02'34_5) to 0.61+19 503) 1.2 t0 29 13.1+14.6
2017 1.9% 52 (28) ND (<(§)£14_5) to 0.59+1.0 1(1) 0.61 0.61
AllS 2.7% 2,286 (389) ND (<0.04-10) 078+ 1.5 62 (42) 0.04t029 | 1.54+5.10
Years to 29

a. Data were downloaded from the WQP (www.waterqualitydata.us) on 10/3/2018. NWIS and STORET surface
water data were obtained by selecting “Methylene chloride (NWIS, STORET)” for the Characteristic and
selecting for surface water media and locations only. Results were reviewed and filtered to obtain a cleansed
dataset (i.e., samples/sites were eliminated if identified as estimated, QC, media type other than surface water,
Superfund, landfill, failed laboratory QC, etc.).

b. ND = Not Detected. Reported detection limits in all samples ranged from 0.04 to 10 pg/L.

¢. Calculations were performed using % the reported detection limit when results were reported as not detected. If a
detection limit was not provided, calculations were performed using the average of the reported detection limits

in all samples (1.46 ng/L).

The quantitative environmental assessment used the 2016 data set only to allow direct
comparison with known TRI and DMR releasers from the same year. For the 2016 data, only 5
samples from 3 monitoring sites (all in North Carolina) had methylene chloride concentrations
above the detection limit, as shown in Table 2-17. The average of these samples was 13.1 pg/L.
It should be noted that two of the sites (Clinton, NC and Mills River, NC) each had two samples
collected on the same day within 5-15 minutes (min) of each other. Both samples had identical
measured concentrations: 1.2 pg/L in Clinton, NC and 29 ng/L in Mills River, NC. The last site
(Ashville, NC) had a concentration of 5 pg/L in one sample. No samples were collected at these
three sites in other years between 2013 and 2017.

A detailed summary of results for all samples collected between 2013 and 2017 with
concentrations above the detection limit is provided in Table Apx E-3.
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Table 2-17. Sample Information for Water Quality Exchange (WQX) Surface Water
Observations With Concentrations Above the Reported Detection Limit: Year 2016*

Monitoring Site Information Sample Information
Waterbody
Monitoring Site ID Type and Date and | Concentration
and Organization Location | Lat/Long | HUC 8 Sample ID Time (ug/L)®
21INCO03WQ-B8484000 |River/Stream |35.08754/|3030006 |21NCO3WQ- 2016-12-06 1.2
North Carolina BEARSKIN |-78.43463 AMS20161206- 11:40:00
Department of SWAMP AT B8484000- EST
Environmental SR 1325 NR 370870277
Resources NCDENR Clinton, NC 21NC03WQ— 2016-12-06 12
-DWQ WQX AMS20161206-  [11:55:00
B8484000- EST
381057619
21INCO03WQ-E1485000 |River/Stream |35.39412/|6010105 |2INCO3WQ- 2016-08-22 29
North Carolina North Mills -82.61646 AMS20160822- 15:55:00
Department of River at SR E1485000- EST
Environmental 1343 (River 381059366
Resources NCDENR LOOp Rd) nr 2 1NC03WQ- 2016-08-22 29
-DWQ WQX Mills River, AMS20160822  |16:00:00
NC -E1485000- EST
381059612
21INCO03WQ-E3475000 |River/Stream |35.54683/|6010105 |2INCO3WQ- 2016-08-17 5
North Carolina Hominy -82.60264 RAMS20160817- [17:05:00
Department of Creek at Pond E3475000- EST
Environmental Rd in 370533933
Resources NCDENR Asheville,
-DWQ WQX NC*

a. Data were downloaded from the WQP (www.waterqualitydata.us) on 10/3/2018. NWIS and STORET surface
water data were obtained by selecting “Methylene chloride (NWIS, STORET)” for the Characteristic and
selecting for surface water media and locations only. Results were reviewed and filtered to obtain a cleansed
dataset (i.e., samples/sites were eliminated if identified as estimated, QC, media type other than surface water,
Superfund, landfill, failed laboratory QC, etc.).

Measured Concentrations in Published Literature

Using systematic review, the published literature yielded only a minimal amount of surface water
monitoring data for methylene chloride; a summary of the individual studies is provided in Table
2-18. Only two U.S. studies were identified. In one, a USGS nation-wide random survey of
rivers and reservoirs used for drinking water sources, methylene chloride was detected at 2.6
pg/L in one out of 375 samples collected between 1999 and 2000 (detection limit of 0.2 ng/L)
(USGS, 2003). In the other U.S. study, conducted in 1979-1981, methylene chloride was
detected in 93% of samples collected from the Eastern Pacific Ocean (Singh et al., 1983).
Concentrations ranged from below the detection limit (<0.0004) to 0.008 pg/L, with a mean of
0.0031 pg/L (n=30). No U.S. monitoring data were identified for year 2016.

The systematic review approach also identified data from various other countries and regions,
including Brazil, China, Japan, France, and Europe (Bianchi et al., 2017; Ma et al., 2014;
Christof et al., 2002; Duclos et al., 2000; Yamamoto et al., 1997). Collectively, these studies
encompass 332 samples collected between 1993 and 2013 from rivers and estuaries. The
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reported methylene chloride concentrations range from below the detection limit to 134 pg/L,
with reported central tendency values ranging from 0.0019 to 1.7 pg/L. The highest
concentration was from an industrialized area of Osaka, Japan in 1993-1995 with a maximum
concentration of 134 ng/L (Yamamoto et al., 1997). The next highest reported concentrations
were in the range of 4.5 to 5 ug/L in industrialized or urban areas of China, France, and Europe
(1993-2011).

Table 2-18. Summary of Published Literature with Surface Water Monitoring Data

Concentration (ug/L)

industrialized city

N Central Data
Date (Detection Range Tendency Quality
Country| Site Information Sampled |Frequency) +SD) Source Score
North America
Nation-wide; Surface
water for drinking 375 ND (<0.2) - (USGS .
Us. water sources (rivers 1999-2000 (0.0027) 2.6 NR 2003) Medium
and reservoirs)
USS. to E?éflﬁofr’zf;ﬁégc‘:gn 1979-1981 30 ND (<0.0004) | Mean: 0.0031 | (Singhet |, ..
Chile S (0.93) -0.008 +0.0032 al., 1983)
Valparaiso, Chile)
Europe and Asia
Santo Antonio da
Patrulha, Tres Coroas,
and Parobe in the
Sinos River Basin; 60 (Bianchi et
Brazil River samples 2012-2013 ND - 0.0058 | Mean: 0.0019 | *—— "~ | Medium
(0.72) al., 2017)
collected from seven
points on the three
main rivers of the
Sinos River Basin
Daliao River (n=20
China sites), heavily 2011 20 ND (<0.675) - | ppean: 0.678 | (Mactal. High
) o (0.75) 4.47 2014)
industrialized
Estuaries of the .
Europe Scheldt, Thames, 1997-1999 3 0.0003 - 4.98 NR (Christof et High
. . (1) al., 2002)
Loire, Rhine
Paris; River samples
(raw) collected from
t?i.RIV;’rIE?me&FM 43 Mean: 1.004%| (o
France | oo SVELAME | 1994.1995 0.016-4.92 |1.218; Median: | "> > = | Medium
(n=1 station) and (D) al., 2000)
. . 0.473
River Oise (n=1
station). WWTPs are
located on the river.
Osaka; Rivers and 136 (Yamamoto
Japan | estuaries (30 sites) in | 1993-1995 (NR) NR - 134 Median: 1.7 em High

NR = Not reported
ND = Not detected; detection limit reported in parenthesis if available.

Page 101 of 753



http://hero.epa.gov/index.cfm?action=search.view&reference_id=645789
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3975046
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3975046
http://hero.epa.gov/index.cfm?action=search.view&reference_id=29192
http://hero.epa.gov/index.cfm?action=search.view&reference_id=29192
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3489827
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3489827
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3488897
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3488897
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3242836
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3242836
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3587944
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3587944
http://hero.epa.gov/index.cfm?action=search.view&reference_id=645789
http://hero.epa.gov/index.cfm?action=search.view&reference_id=645789

Case 20-2729, Document 5-2, 08/18/2020, 2910540, Page109 of 764

2.3.2.2 E-FAST Modeling Results
Summary

As discussed in Section 2.2, releases of methylene chloride were determined from two data
sources (TRI and DMR) for the 2016 calendar year and assigned to 14 TSCA condition of use
categories. Overall, 106 releases originating from 22 states were modeled, with the most in
California (15%) and New York (12%). The location of the actual releases, when accounting for
indirect dischargers, occurred in 21 U.S. states/territories (AL, AZ, CA, CT, GA, ID, IL, IN, KY,
LA, MD, MI, MO, NH, NJ, NY, OH, TN, TX, WA, WV). With respect to watersheds, the
releases occurred across 74 HUC-8 areas and 87 HUC-12 areas. At the HUC-8 level,
approximately three quarters of the HUCs contained only one identified facility release (73%),
and the remaining HUCs contained 2 to 5 facility releases. Direct and indirect dischargers
accounted for 77% and 23% of the total releases modeled, respectively. The majority of the
releases were modeled using site-specific NPDES codes (63%); surrogate NPDES codes were
used in only 9% of the cases, with the remaining cases (27%) run using a representative industry
sector SIC code. For releases modeled with a NPDES code (including a surrogate NPDES),
surface water concentrations were calculated for free-flowing water bodies in 82% of the cases,
and still water bodies for the remaining cases (18%). A detailed summary table by facility is
provided in Table Apx E-4.

Summary by Occupational Exposure Scenarios (OES)

A summary of the surface water concentration estimates modeled using E-FAST 2014 is
summarized by OES category in Table 2-21 for the maximum release scenario and Table 2-20
for the 20-day release scenario. Release estimates are based on reported 2016 releases to TRI
and DMR as summarized in Section 2.2.2. For the maximum days of release scenarios, surface
water concentrations under 7Q10 flow conditions ranged from 3.5E-07 to 1.8E+04 ppb. For the
20-day release scenarios, surface water concentrations ranged from 4.4E-06 to 5,857 ppb. On a
per facility basis, the 20-day release scenario yielded higher surface water concentrations than
the maximum day of release scenario.

Table 2-19. Summary of Surface Water Concentrations by Occupational Exposure
Scenarios (OES) for Maximum Days of Release Scenario

Sum of Surface Water
Annual | Annual Release by Concentration
No. of Releases Facility (7Q10 Flow)
Releases Modeled (kg/site-yr) (ug/L)
OES Modeled (kg/yr) Min Max Min Max
Manufacturing 20 162 8.28E-03 76 1.2E-05 5.0
Import and Repackaging 5 245 2.81E-02 144 5.1E-05 34
Processing as a Reactant 3 238 0.12 213 1.5E-02 0.26
Processing: Formulation 9 6,202 0.23 5,785 2.8E-06 1,659
Polyurethane Foam 1 2.3 2.3 2.3 1.1 1.1
Plastics Manufacturing 9 64 2.3E-02 28 4.2E-05 4.3
CTA Film Manufacturing 1 29 29 29 0.11 0.11
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Surface Water

Sum of
Annual | Annual Release by Concentration
No. of Releases Facility (7Q10 Flow)
Releases Modeled (kg/site-yr) (ng/L)

OES Modeled (kg/yr) Min Max Min Max
Lithographic Printer Cleaner 1 9.3E-04 9.3E-04 9.3E-04 | 5.4E-05 5.4E-05
Spot Cleaner 1 6.0E-02 6.0E-02 6.0E-02 | 6.0E-03 6.0E-03
Recycling and Disposal 14 7.8E+04 2.4E-02 7.6E+04 | 3.9E-03 1.8E+04
Other 12 67 2.4E-04 42 3.5E-07 10
Department of Defense (DoD) 1 0.45 0.45 0.45 1.8E-03 1.8E-03
WWTP 29 5,596 0.11 2,730 7.4E-05 322
Overall 106 9.1E+04 2.3E-04 | 7.6E+04 | 3.5E-07 1.8E+04

Table 2-20. Summary of Surface Water Concentrations by Occupational Exposure

Summary (OES) for 20 Days of Release Scenario

Surface Water

Sum of | Annual Release by Concentration
No. of Annual Facility (7Q10)
Releases Releases (kg/site-yr) (ppb)

OES Modeled (kg/yr) Min Max Min Max
Manufacturing 14 95 8.3E-03 76 2.4E-04 83
Import and Repackaging 2 0.11 2.8E-02 8.6E-02 0.18 0.55
Processing as a Reactant 2 25 0.12 25 2.0 4.6
Processing: Formulation 5 49 0.23 31 8.9E-04 107
Polyurethane Foam 1 23 2.3 2.3 14 14
Plastics Manufacturing 9 64 2.3E-02 28 5.3E-04 54
CTA Film Manufacturing 1 29 29 29 1.4 1.4
Lithographic Printer Cleaner 1 9.3E-04 9.3E-04 9.3E-04 | 6.8E-04 6.8E-04
Spot Cleaner 1 6.0E-02 6.0E-02 6.0E-02 | 7.5E-02 7.5E-02
Recycling and Disposal 6 7.1 2.4E-02 3.6 0.16 353
Other 10 23 2.4E-04 22 4.4E-06 1.3
DoD 1 0.45 0.45 0.45 2.3E-02 0.02
WWTP 29 5,596 0.11 2,730 1.4E-03 5,857
Overall 82 5,891 2.3E-04 2,730 4.4E-06 5,857

2.3.2.3 Geospatial Analysis

A geospatial analysis at the watershed level (HUC-8 and HUC-12) was conducted to compare
the measured and predicted surface water concentrations in 2016 and investigate if the facility
releases may be associated with the observed concentrations in surface water. A geographic
distribution of the concentrations is shown in Figure 2-2 and Figure 2-3 (east and west U.S.) for
the maximum days of release scenario, and in Figure 2-4 and Figure 2-5 (east and west U.S.) for
the 20-days of release scenario. Overall, there are 26 U.S. states/territories with either a
measured concentration (n=10) or a predicted concentration (n=21); at the watershed level, there
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are 116 HUC-8 areas and 184 HUC-12 areas with either measured or predicted concentrations.
Table Apx E-5 provides a list of states/territories with facility releases (as mapped) and/or
monitoring sites.
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B 7-319pglL States with no modeled or measured concentrations
M 1-69pglL
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Not detected

Figure 2-2. Surface Water Concentrations of Methylene Chloride from Releasing Facilities
(Maximum Days of Release Scenario) and Water Quality Exchange (WQX) Monitoring
Stations: Year 2016, Eastern U.S.

All indirect releases are mapped at the receiving facility unless the receiving facility is unknown.
Puerto Rico and the U.S. Virgin Islands not shown due to no modeled releases or measured monitoring information.
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Figure 2-3. Surface Water Concentrations of Methylene Chloride from Releasing Facilities
(Maximum Days of Release Scenario) and Water Quality Exchange (WQX) Monitoring
Stations: Year 2016, Western U.S.

All indirect releases are mapped at the receiving facility unless the receiving facility is unknown.
Alaska, Hawaii, Guam, N. Mariana Islands and American Somoa not shown due to no modeled releases or measured
monitoring information.
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Concentration Levels Concentration Type
B >8146 ug/L [ ] Modeled - Direct Release (20 days/yr)
B 1527-81459 ug/L O Measured - NWIS/STORET Monitoring Sites
1 32-1526.9 pg/L m States with no modeled or measured concentrations
M 7-319ug/L
M 1-69uglL
<1 g/l
Not detected

Figure 2-4. Concentrations of Methylene Chloride from Releasing Facilities (20 Days of
Release Scenario) and Water Quality Exchange (WQX)Monitoring Stations: Year 2016,
East U.S.

Puerto Rico and U.S. Virgin Islands not shown due to no modeled releases or measured monitoring information.
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Figure 2-5. Concentrations of Methylene Chloride from Releasing Facilities (20 Days of

Release Scenario) and Water Quality Exchange (WQX) Monitoring Stations: Year 2016,
West U.S.

Alaska, Hawaii, Guam, N. Mariana Islands and American Somoa not shown due to no modeled releases or measured
monitoring information.
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Superfund Analysis

An analysis of the 2016 dataset was conducted to determine if any monitoring stations may be
associated with nearby Superfund sites that may potentially contain methylene chloride releases,
and thus would not fall under the scope of this TSCA evaluation. In the dataset, six surface water
monitoring stations were within 1 mile of one or more Superfund sites in SEMS. Overall, 12
Superfund sites were identified, although only one of the 12 Superfund sites is on the National
Priority List (NPL), the others are identified as Non-NPL. All measured surface water
concentrations at the six monitoring sites were below the detection limit. For monitoring stations
that had detectable concentrations in 2016, the search was expanded to 5 miles. Sample
21NC03WQ-E3475000, located at Hominy Creek at Pond Rd in Asheville, NC, met this
criterion. However, the monitoring station is located on a separate tributary to the French Broad
River and its catchment does not include the Superfund site. Therefore, no monitoring stations
were removed from the geospatial analysis based on proximity to Superfund sites.

Co-location of Methylene Chloride Releasing Facilities and Monitoring Stations

The co-occurrence of methylene chloride releasing facilities and monitoring stations in a HUC is
shown in Figure 2-6. There are two adjacent HUC-8 areas (and one HUC-12) in Arizona that
have both measured and predicted concentrations. The associated facility and monitoring site
information are provided in Table 2-21. HUC 15070102 (Aqua Fria), has three direct releasing
facilities with modeled 7Q10 SWCs ranging from 0.11 to 7.99 pg/L, and 7 monitoring stations
all with concentration less than the reported detection limit (0.8 to 5 pg/L). Three of the
monitoring sites were 7.5 to 15.8 miles downstream of two facilities, the remaining monitoring
sites were neither up or downstream of facilities. HUC 15060106 (Lower Salt), has one direct
releasing facility with modeled 7Q10 SWCs ranging from 0.13 to 1.95 ng/L, and 5 monitoring
stations all with concentration less than the reported detection limit (0.8 to 5 pg/L).

As the measured concentrations were below the detection limit and the number of samples

collected was small, definitive conclusions could not be drawn on possible associations between
measured concentrations in surface water and predicted concentrations from facility releases.
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Table 2-21. Co-Location of Facility Releases and Monitoring Sites within HUC 8 Boundaries (Year 2016)

Facilities in HUC Monitoring Sites in HUC
Measured
Surface Water
Modeled 7Q10 No. of Concentrations Location Comments Relative to
Site SWCs? (ug/L) Monitoring Site ID Samples (pg/L) Facilities”
HUC 15070102: Aqua Fria
3 Direct Releasing Facilities 7 Monitoring Sites
1. PIMA COUNTY - INA ROAD 365 days: 1.36* |USGS-333238112165201 1 ND (< 5) Downstream of AZ0020001 (14 mi) and
WWTP; TUCSON, AZ 20 days: 18.59* AZ0020559 (15.8 mi)
NPDES: AZ0020001 USGS-333658112113200 1 ND (< 5) Downstream of AZ0020001 (7.5 mi) and
AZ0020559 (9.4 mi)
USGS-333751112133801 1 ND (< 5) Downstream of AZ0020001 (9.4 mi) and
AZ0020559 (11.4 mi)
2. 23RD AVENUE WWTP; 365 days: 0.26 |USGS-09513925 1 ND (<5) Upstream or neither up or down stream
PHOENIX, AZ 20 days: 2.49
NPDES: AZ0020559 USGS-333407112045401¢ 3 ND(<0.3-<0.8) Upstream or neither up or down stream
USGS-333840112123601 1 ND (<5) Upstream or neither up or down stream
3. APACHE JUNCTION WWTP 365 days: 0.0387
APACHE JUNCTION, AZ; 20 days: 0.72 | USGS-334811112070700 3 ND (<0.3-<4) Upstream or neither up or down stream

NPDES: AZ0023931

HUC 15060106: Lower Salt

1 Direct Releasing Facility
1.91ST AVE WWTP;
TOLLESON, AZ

NPDES: AZ0020524

365 days: 0.29
20 days: 4.52

5 Monitoring Sites
USGS-09512403¢4

2
USGS-332333112080301 3
USGS-332409111594101 4 2
2
3

USGS-332430112101001
USGS-333557111594201

ND (< 0.3 -<0.8)
ND (<0.3-<0.8)
ND (< 0.3 -<0.8)
ND (<0.3-<0.8)
ND (< 0.3)

Neither up or down stream
Neither up or down stream
Neither up or down stream
Neither up or down stream

Neither up or down stream

a. Concentrations leading to modeled days of exceedance are indicated by an asterisks (*).

b. The number of miles between the facility and monitoring site are based on Euclidean distance.
c. The monitoring sites are also co-located with the facility in the same HUC 12 (150601060306; City of Phoenix-Salt River).
d. The monitoring sites are located within 1.02 to 1.08 miles of Superfund sites.
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1.3.1 Co-location of Monitoring Stations and DMR/TRI/CDR/Superfund Sites
Three monitoring sites in the 2016 dataset had detectable concentrations but were not co-located
with other identified methylene chloride-releasing facilities. As such these monitoring stations
were further characterized by evaluating their location with respect to any DMR (NPDES), TRI,
CDR, or Superfund site in 2016 as shown in Figure 2-7 and Figure 2-8.
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Figure 2-7. Search of CDR, DMR (NPDE,AS), éuperfund, and TRI facilities in 2016 within
HUC-8 of Water Quality Portal (WQP) Station 21NC03WQ-AMS20161206 -B8484000.
Two samples with concentrations of 1.2 ppb were detected at this monitoring site on 2016.

Page 112 of 753



Case 20-2729, Document 5-2, 08/18/2020, 2910540, Page120 of 764

Vo,
/"'/qu'/ v R
. 3

) 21NC03WQ-E3475000

O\ 550
7

Concentrations

Measured - NWIS/STORET
Monitoring Sites

Facility Type

[1 HUC-12 boundary

29 gL
5 pg/L

NPDES rk Rédge S
Superfund 4
TRI

HUC-8 boundary

o ] -}-
%z 21NCO3WQ-E1485000/

Thorpe Lake

] { U.S. Location [?

] i \ .
o
g
mm | W =]
5 -
N :‘: ) il —LF
I i :
—lﬁ a
o
" fin

i

0 30
e e Viles

5\ SGS The National Map: National Hydrography Dataset. Data refreshed October, 2018.

Figure 2-8. Search of CDR, NPDES, Superfund, and TRI facilities in 2016 within HUC-8 of
Water Quality Portal (WQP) Stations 2INC03WQ-E1485000 and 21NC03WQ-E3475000.
Station 21INC03WQ-E1485000 had two samples with concentrations of 29 ppb and station
2INC03WQ-E3475000 had one sample with concentration of S ppb.

2.4 Human Exposures

EPA evaluated acute and chronic exposures to workers and occupational non-users (ONUs) and
acute exposures to consumers by dermal and inhalation routes in association with methylene
chloride use in industrial, commercial and consumer applications. The assessed conditions of use
are described in Table 1-4; however, due to expected similarities in or lack of data to distinguish
some conditions of use, both exposures/releases and occupational and consumer exposures for
several of the subcategories of use in Table 1-4 were grouped and assessed together during risk
evaluation. For example, formulation of paints, coatings, adhesives, sealants, and other product
subcategories may generally have similar worker activities, and EPA does not have data to
distinguish whether workers are exposed differently for these different formulations. Therefore,
EPA has grouped these formulating conditions of use into one occupational scenario. A
crosswalk of the conditions of use in Table 1-4 to the occupational and consumer scenarios
assessed in this report is provided in Table 2-22 below. It is possible that an individual can fall
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into multiple PESS categories. For example, an individual may be exposed as a worker or ONU

and also outside of the workplace as a consumer.

Table 2-22. Crosswalk of Conditions of Use to Occupational and Consumer Scenarios
Assessed in the Risk Evaluation

Life Cycle
Stage

Category *

Subcategory ”

Occupational Scenario

Consumer
Scenario

Manufacturing

Domestic
manufacturing

Manufacturing

Manufacturing

N/A

Import

Import

Repackaging

N/A

Processing

Processing as a
reactant

Intermediate in
industrial gas
manufacturing (e.g.,
manufacture of
fluorinated gases used
as refrigerants)

Intermediate for
pesticide, fertilizer, and
other agricultural
chemical manufacturing

Petrochemical
manufacturing

Intermediate for other
chemicals

Processing as a Reactant

N/A

Incorporated
into
formulation,
mixture, or
reaction
product

Solvents (for cleaning
or degreasing),
including
manufacturing of:

e All other basic
organic
chemical

e  Soap, cleaning
compound and
toilet
preparation

Solvents (which
become part of product
formulation or mixture),
including
manufacturing of:

e  All other
chemical
product and
preparation

e Paints and
coatings

Propellants and blowing
agents for all other
chemical product and

Processing - Incorporation into
Formulation, Mixture, or Reaction
Product

N/A
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Life Cycle
Stage

Category *

Subcategory ?

Occupational Scenario

Consumer
Scenario

preparation
manufacturing

Propellants and blowing
agents for plastics
product manufacturing

Paint additives and
coating additives not
described by other
codes

Laboratory chemicals
for all other chemical
product and preparation
manufacturing

Laboratory chemicals
for other industrial
sectors

Processing aid, not
otherwise listed for
petrochemical
manufacturing

Adhesive and sealant
chemicals in adhesive
manufacturing

oil and gas drilling,
extraction, and support
activities

Repackaging

Solvents (which
become part of product
formulation or mixture)
for all other chemical
product and preparation
manufacturing

all other chemical
product and preparation
manufacturing

Repackaging

N/A

Recycling

Recycling

Waste Handling, Disposal, Treatment,
and Recycling

Distribution in
commerce

Distribution

Distribution

Repackaging

N/A

Industrial,
commercial
and consumer
uses

Solvents (for
cleaning or
degreasing) ©

Batch vapor degreaser
(e.g., open-top, closed-
loop)

Batch Open-Top Vapor Degreasing

N/A

In-line vapor degreaser
(e.g., conveyorized,
web cleaner)

Conveyorized Vapor Degreasing

N/A

Cold cleaner

Cold Cleaning

N/A

Aerosol spray

degreaser/cleaner

Commercial Aerosol Products

(Aerosol Degreasing, Aerosol

Brake Cleaner,

Carbon Remover,
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Life Cycle Consumer
Stage Category * Subcategory P Occupational Scenario Scenario
Lubricants, Automotive Care Carburetor
Products) Cleaner, Coil
Cleaner,
Electronics
Cleaner, Engine
Cleaner, Gasket
Remover
Adhesives and |Single component glues [Adhesives and Sealants Adhesives,
sealants and adhesives and Sealants
sealants and caulks
Paints and Paints and coatings use |Paints and Coatings Brush Cleaner
coatings and paints and coating
1nc1ud1ng‘ TETROVETS, 1nc1}1d1ng Paint and Coating Removers
commercial furniture refinisher
paint and
coating Adhesive/caulk Adhesive and Caulk Removers Adhesives
removers removers Removers
Metal products |Degreasers — acrosol ~ |Commercial Aerosol Products Carbon Remover,
not covered and non-aerosol (Aerosol Degreasing, Aerosol Coil Cleaner,
elsewhere degreasers and cleaners |Lubricants, Automotive Care Electronics
e.g., coil cleaners Products) Cleaner
Miscellaneous Non-Aerosol Industrial
and Commercial Uses
Fabric, textile |Textile finishing and  |Fabric Finishing N/A

and leather
products not

impregnating/ surface
treatment products e.g.,

covered water repellant
elsewhere
Automotive Function fluids for air  |Miscellaneous Non-Aerosol Industrial [Automotive Air

care products

conditioners:
refrigerant, treatment,
leak sealer

and Commercial Uses

Conditioning
Leak Sealer,
Automotive Air
Conditioning
Refrigerant

Interior car care — spot
remover

Commercial Aerosol Products
(Aerosol Degreasing, Aerosol
Lubricants, Automotive Care
Products)

N/A

Automotive
care products

Degreasers: gasket
remover, transmission
cleaners, carburetor
cleaner, brake

Commercial Aerosol Products
(Aerosol Degreasing, Aerosol
Lubricants, Automotive Care
Products)

Brake Cleaner,
Carburetor
Cleaner, Engine
Cleaner, Gasket

quieter/cleaner Remover
Apparel and  |Post-market waxes and |Commercial Aerosol Products N/A
footwear care |polishes applied to (Aerosol Degreasing, Aerosol
products footwear e.g., shoe Lubricants, Automotive Care

polish Products)
Laundry and  [Spot remover for Spot Cleaning N/A
dishwashing |apparel and textiles
products
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Life Cycle
Stage

Category *

Subcategory ?

Occupational Scenario

Consumer
Scenario

Lubricants and
greases

Liquid and spray
lubricants and greases

Degreasers — aerosol
and non-aerosol
degreasers and cleaners

Commercial Aerosol Products
(Aerosol Degreasing, Aerosol
Lubricants, Automotive Care
Products)

Brake Cleaner,
Carburetor
Cleaner, Engine
Cleaner, Gasket

Miscellaneous Non-Aerosol Industrial [Remover
and Commercial Uses
Building/ Cold pipe insulation Commercial Aerosol Products Cold Pipe
construction (Aerosol Degreasing, Aerosol Insulation
materials not Lubricants, Automotive Care
covered Products)
elsewhere
Solvents All other chemical Processing - Incorporation into N/A
(which become |product and preparation [Formulation, Mixture, or Reaction
part of product |manufacturing Product
formulation or
mixture)
Processing aid |In multiple Cellulose Triacetate Film Production |[N/A
not otherwise |manufacturing sectors®
listed
Propellants and |Flexible polyurethane |Flexible Polyurethane Foam N/A
blowing agents |foam manufacturing Manufacturing
Arts, crafts and |Crafting glue and N/A Adhesives
hobby cement/concrete
materials
Other Uses Laboratory chemicals - |Laboratory Use N/A
all other chemical
product and preparation
manufacturing
Electrical equipment, |Miscellaneous Non-Aerosol Industrial |[N/A
appliance, and and Commercial Uses
component
manufacturing
Plastic and rubber Plastic Product Manufacturing N/A
products Cellulose Triacetate Film Production |[N/A
Anti-adhesive agent - |Commercial Aerosol Products Weld Spatter
anti-spatter welding (Aerosol Degreasing, Aerosol Protectant
aerosol Lubricants, Automotive Care
Products)
Oil and gas drilling, Miscellaneous Non-Aerosol Industrial |N/A
extraction, and support |and Commercial Uses
activities
Toys, playground, and |[Miscellaneous Non-Aerosol Industrial [N/A

sporting equipment -
including novelty
articles (toys, gifts, etc.)

and Commercial Uses
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Life Cycle Consumer
Stage Category * Subcategory ? Occupational Scenario Scenario
Carbon remover, Lithographic Printing Plate Cleaning (Brush Cleaner,
lithographic printing Carbon Remover
cleaner, wood floor Miscellaneous Non-Aerosol Industrial

cleaner, brush cleaner |and Commercial Uses

Disposal Disposal Industrial pre-treatment |Waste Handling, Disposal, Treatment, |N/A
and Recycling

Industrial wastewater
treatment

Publicly owned
treatment works
(POTW)

Underground injection
Municipal landfill
Hazardous landfill
Other land disposal

Municipal waste
incinerator

Hazardous waste
incinerator

Off-site waste transfer

a — These categories of conditions of use appear in the initial life cycle diagram, reflect CDR codes and broadly
represent conditions of use for methylene chloride in industrial and/or commercial settings.

b — These subcategories reflect more specific uses of methylene chloride.

¢ — Reported for the following sectors in the 2016 CDR for manufacturing of: plastic materials and resins, plastics
products, miscellaneous, all other chemical product and preparation (U.S. EPA, 2016).

e —Reported for the following sectors in the 2016 CDR for manufacturing of: petrochemicals, plastic materials and
resins, plastics products, miscellaneous and all other chemical products (U.S. EPA, 2016) which may include
chemical processor for polycarbonate resins and cellulose triacetate — photographic film, developer EPA's Use and
Market Profile for Methylene Chloride (U.S. EPA. 2017g).

N/A means these scenarios are not occupational or consumer conditions of use

2.4.1 Occupational Exposures
For the purpose of this assessment, EPA considered occupational exposure of the total workforce
of exposed users and non-users, which include but are not limited to male and female workers of
reproductive age who are >16 years of age. Female workers of reproductive age are >16 to less
than 50 years old. Adolescents (>16 to <21 years old) are a small part of this total workforce.
The occupational exposure assessment is applicable to and covers the entire workforce who are
exposed to methylene chloride.

Occupational Exposures Approach and Methodology Section 2.4.1.1 summarizes the
occupational acute and chronic inhalation exposure concentration and dermal dose models for
methylene chloride.

These models were then applied for the various industries and scenarios identified in Table 2-24.
Occupational Exposure Estimates by Scenario Section 2.4.1.2 summarizes air concentrations,
including both 8-hr time-weighted averages (TWA) and shorter-term averages, and inhalation
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exposure concentrations and dermal doses by occupational exposure scenario (OES), and overall
summaries of model outputs and numbers of workers by OES.

The supplemental document titled "Risk Evaluation for Methylene Chloride (Dichloromethane,
DCM) CASRN: 75-09-2, Supplemental Information on Releases and Occupational Exposure
Assessment"(EPA, 2019b) provides background details on industries that may use methylene
chloride, worker activities, processes, numbers of sites and number of potentially exposed
workers. This supplemental document also provides detailed discussion on the values of the
exposure parameters and air concentrations and associated worker inhalation and dermal
exposure results presented in this section.

For each scenario, EPA distinguishes exposures for workers and occupational non-users (ONUs).
Normally, a primary difference between workers and ONUs is that workers may handle chemical
substances and have direct dermal contact with chemicals that they handle, while ONUs are
working in the general vicinity of workers but do not handle chemical substances and do not
have direct dermal contact with chemicals being handled by the workers. EPA expects that
ONUs may often have lower inhalation exposures than workers since they may be further from
the exposure source than workers. For inhalation, if EPA cannot distinguish ONU exposures
from workers, EPA assumes that ONU inhalation to be less than the inhalation estimates for
workers.

2.4.1.1 Occupational Exposures Approach and Methodology

This section summarizes the key occupational acute and chronic inhalation exposure
concentration and dermal dose models for methylene chloride. The supplemental document titled
"Risk Evaluation for Methylene Chloride (Dichloromethane, DCM) CASRN: 75-09-2,
Supplemental Information on Releases and Occupational Exposure Assessment"(EPA, 2019b)
provides detailed discussion on the values of the exposure parameters and air concentrations
input into these models.

Acute and Chronic Inhalation Exposure Concentrations Models

A key input to the acute and chronic models for occupational assessment is 8-hr time-weighted
average (TWA) air concentration. The 8-hr TWA air concentrations are time averaged to
calculate acute exposure, average daily concentration (ADC) for chronic, non-cancer risks, and
lifetime average daily concentration (LADC) for chronic, cancer risks.

Acute workplace exposures are assumed to be equal to the contaminant concentration in air (8-
or 12-hr TWA), per Equation 2-4.

(Eq. 2-4)
AEC = CXED
ATacute
Where:
AEC = acute exposure concentration (mg/m?)
C = contaminant concentration in air (mg/m?, 8- or 12-hr TWA)
ED = exposure duration (8 or 12 hr/day)
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ATacute = acute averaging time (8 or 12 hr)

ADC and LADC are used to estimate workplace chronic exposures for non-cancer and cancer
risks, respectively. These exposures are estimated as follows:

(Eq. 2-5)
ADC or LADC = CXED X EF xXWY
or = T AT or AT,
Where:
ADC = average daily concentration (mg/m?®) used for chronic non-cancer risk calculations
LADC = lifetime average daily concentration (mg/m?) used for chronic cancer risk
calculations
C = contaminant concentration in air (mg/m>, 8-hr TWA or 12-hr TWA)
ED = exposure duration (8 or 12 hr/day depending upon TWA of C)
EF = exposure frequency (250 days/yr for 8 hr/day ED or 167 days/yr for 12 hr/day
ED)
WY = exposed working years per lifetime (tenure values used to represent: 50
percentile = 31; 95" percentile = 40)
AT = averaging time, non-cancer risks (WY x 365 days/yr x 24 hr/day)

AT. = averaging time, cancer risks (lifetime (LT) x 250 days/year x 8 hr/day for 8 hr/day
ED or 167 days/yr for 12 hr/day for 12 hr/day ED; where LT = 78 years); this
averaging time corresponds to the cancer benchmark as indicated in Chapter 3
HAZARDS

EPA reviewed workplace inhalation monitoring data collected by government agencies such as
OSHA and NIOSH, and monitoring data found in published literature (i.e., personal exposure
monitoring data and area monitoring data).

OSHA data are collected as part of compliance inspections at various types of facilities. Certain
industries are typically targeted based on national and regional emphasis programs. These
inspections are aimed at specific high-hazard industries or individual workplaces that have
experienced high rates of injuries and illnesses. Emphasis programs do use injury and illness
rates to inform their creation, but the bulk the sampling from programmed inspections would
come from scheduling that is based on objective or neutral selection criteria. Unprogrammed
inspections may also collect data and those inspections result from complaints, referrals, or
fatality/ catastrophe incidents. These data are compiled in the Chemical Exposure Health Data
(CEHD) database, available on the OSHA website, which contains the facility name, NAICS
code, sampling date, sampling time, and sample result. However, OSHA provided a subset of
data that also included worker activity descriptions and were verified for quality and were
subsequently used in the risk evaluation (OSHA, 2019). A comment from Dr. Finkel also
provided an OSHA dataset originating from a Freedom of Information Act (FOIA) request.
However, this dataset only included Standard Industrial Classification (SIC) codes which are less
specific than NAICS codes and also did not identify worker activities. Where possible, EPA
associated SIC codes with NAICS to pair the exposure data from Finkel (2017) with some OESs.
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NIOSH data were primarily from Health Hazard Evaluations (HHEs) conducted at specific
processing or use sites.

Data were evaluated using the evaluation strategies laid out in the Application of Systematic
Review in TSCA Risk Evaluations (U.S. EPA, 2018a), and the evaluation details are shown in
two supplemental files: Risk Evaluation for Methylene Chloride, Systematic Review
Supplemental File: Data Quality Evaluation of Environmental Releases and Occupational
Exposure Data (EPA, 2019d) Risk Evaluation for Methylene Chloride, Systematic Review
Supplemental File: Data Quality Evaluation of Environmental Releases and Occupational
Exposure Common Sources (EPA, 2019¢). Where available, EPA used air concentration data
and estimates found in government or published literature sources. Where air concentration data
were not available, modeling estimates were used. Details on which models EPA used are
included in Section 2.4.1.2 for the applicable OESs and discussion of the uncertainties associated
with these models is included in Section 4.4.2. Beyond the modeling conducted for this Risk
Evaluation, EPA did not find reasonably available models and associated parameter sets to
conduct additional modeling.

EPA evaluated inhalation exposure for workers using personal monitoring data or modeled near-
field exposure concentrations. Since ONUs do not directly handle methylene chloride, EPA
reviewed personal monitoring data, modeled far-field exposure concentrations, and area
monitoring data in evaluating potential inhalation exposures for ONUs. Because modeled results
are typically intended to capture exposures in the near-field, modeling that does not contain a
specific far-field component are not considered to be suitable for ONUs. Area monitoring data
may potentially represent ONU exposures depending on the monitor placement and the intended
sample population.

Consideration of Engineering Controls and Personal Protective Equipment

OSHA requires and NIOSH recommends that employers 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, substitution, engineering controls,
administrative controls, and lastly personal protective equipment (PPE). The hierarchy of
controls prioritizes the most effective measures first which is to eliminate or substitute the
harmful chemical (e.g., use a different process, substitute with a less hazardous material), thereby
preventing or reducing exposure potential. Following elimination and substitution, the hierarchy
recommends engineering controls to isolate employees from the hazard, followed by
administrative controls, or changes in work practices to reduce exposure potential (e.g., source
enclosure, local exhaust ventilation systems). Administrative controls are policies and procedures
instituted and overseen by the employer to protect worker exposures. As the last means of
control, the use of personal protective equipment (e.g., respirators, gloves) is recommended,
when the other control measures cannot reduce workplace exposure to an acceptable level. The
National Institute for Occupational Safety and Health (NIOSH) and the U.S. Department of
Labor’s Bureau of Labor Statistics (BLS) conducted a voluntary survey of U.S. employers
regarding the use of respiratory protective devices between August 2001 and January 2002
(NIOSH, 2003). For additional information, please also refer to [Memorandum NIOSH BLS
Respirator Usage in Private Sector Firms. Docket # 1354 EPA-HQ-OPPT-2019-0500] (EPA,
2020a).
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OSHA Standards and Respiratory Protection

The Occupational Safety and Health Administration (OSHA) Respiratory Protection Standard
(29 CFR 1910.134) provides a summary of respirator types by their assigned protection factor
(APF). Assigned Protection Factor (APF) “means the workplace level of respiratory protection
that a respirator or class of respirators is expected to provide to employees when the employer
implements a continuing, effective respiratory protection program’ according to the
requirements of OSHA's Respiratory Protection Standard. Because methylene chloride may
cause eye irritation or damage, the OSHA standard for methylene chloride (29 CFR 1910.1052)
prohibits use of quarter and half mask respirators; additionally, only supplied air respirators
(SARs) can be used because methylene chloride may pass through air purifying respirators.

Respirator types and corresponding APFs indicated in bold font in Table 2-25. comply with the
OSHA standard for protection against methylene chloride. APFs are intended to guide the
selection of an appropriate class of respirators to protect workers after a substance is determined
to be hazardous, after an occupational exposure limit is established, and only when the exposure
limit is exceeded after feasible engineering, work practice, and administrative controls have been
put in place. For methylene chloride, the OSHA PEL is 25 ppm, or 87 mg/m? as an 8-hr TWA,
and the OSHA short-term exposure limit (STEL) is 125 ppm, or 433 mg/m?® as a 15-min TWA.
For each occupational exposure scenario in Section 2.4.1.2, EPA compares the exposure data and
estimates to the PEL and STEL.

The current OSHA PEL was updated in 1997; prior to the change the OSHA PEL had been 500
ppm as an 8-hr TWA, which was 20 times higher than the current PEL of 25 ppm. EPA received
a public comment that included over 12,000 samples taken during OSHA or state health
inspections from 1984 to 2016 (Finkel, 2017). After the draft Risk Evaluation, EPA conducted a
more robust statistical analysis on these samples to evaluate how occupational exposures to
methylene chloride changed with time; in particular, any changes after the new PEL was fully
implemented (the 1997 OSHA rule required all facilities to comply with all parts of the rule no
later than April 9, 2000, which was three years after the final rule’s effective date of April 10,
1997) (62 FR 1494). An appendix in the supplemental document titled "Risk Evaluation for
Methylene Chloride (Dichloromethane, DCM) CASRN: 75-09-2, Supplemental Information on
Releases and Occupational Exposure Assessment"(EPA, 2019b) provides detailed discussion on
EPA’s analysis. EPA filtered the samples to personal samples only, combined sequential samples
taken on the same worker, and calculated about 3,300 8-hr TWA exposures. To account for the
presence of non-detects, EPA replaced sample results of 0 ppm with the limit of detection (LOD)
divided by the square root of two. The exact LOD of the sampling and analysis method used in
each inspection conducted from 1984 to 2016 is not known. EPA estimated the exposure
concentrations for these data, following EPA/OPPT’s Guidelines for Statistical Analysis of
Occupational Exposure Data (1994), which recommends using the LOD divided by the square
root of two if the geometric standard deviation of the data is less than 3.0 and LOD divided by
two if the geometric standard deviation is 3.0 or greater. OSHA method 80 for methylene
chloride (fully validated in 1990) reports an LOD of 0.201 ppm (Osha, 1990). NIOSH method
1005 for methylene chloride (issued January 15, 1998) reports an LOD of 0.4 micrograms per
sample, with a minimum and maximum air sample volume of 0.5 and 2.5 liters, respectively
(Niosh, 1998). EPA calculated a range in LOD for the NIOSH method of 0.046 to 0.231 ppm.
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For this analysis, EPA used an LOD of 0.046 ppm (the smallest of these three LOD values) and
an LOD divided by the square root of two of 0.0326 ppm.

EPA analyzed 1,407 and 1,471 8-hr TWA exposures measured prior to April 10, 1997 (pre-rule)
and after April 10, 2000 (post-rule). The arithmetic mean of the pre-rule and post-rule
distributions was 27.3 ppm and 17.9 ppm, respectively, a reduction of about 34%. The median of
the pre-rule and post-rule distributions was 3.7 ppm and 2.5 ppm, respectively, a reduction of
about 31%, similar to the reduction in the mean. EPA calculated the percentile ranks of 25 ppm
in the pre-rule and post-rule distributions: approximately 23% and 15% of the exposures
exceeded 25 ppm in the pre-rule and post-rule distributions, respectively. This is a reduction of
about 35%, similar to the reductions in the mean and median. While exposures in the
distributions showed consistent reductions of about 30% to 35%, this followed a reduction in the
PEL of 95%. Hence, a twentyfold reduction in the PEL resulted in only an approximately 1.5-
fold reduction in actual exposures. Due to the small reduction in exposures relative to the
reduction in PEL, EPA included the pre-rule samples as well as the post-rule samples in the
occupational exposure assessment to provide a more robust data set.

In addition to analyzing the entire distributions, EPA crosswalked reported SIC codes to 2017
NAICS codes and analyzed exposure trends in certain industry sectors. Table 2-23 summarizes
an analysis of industry codes representing the larger shares of the data set, while able 2-24
summarizes an analyses by OES (using the same NAICS codes used for the Number of Workers
analyses discussed Section 2.4.1.2). The summaries generally show a range in exposure
reductions across the industry sectors. The largest OES decreases were for spot cleaning (94.5%)
and fabric finishing (93.4%). On the other hand, exposures increased for plastics manufacturing
(617%) and aerosol degreasing (130%).

Table 2-23. Summary of Pre- and Post-Rule Exposure Concentrations for Industries with
Largest Number of Data Points

Post-Rule Update, after all
Pre-Rule Update (prior to April requirements in effect (after
10, 1997) April 10, 2000)
% of % of Percent
Number | Arithmetic | Samples | Number | Arithmetic | Samples | Reduction
NAICS NAICS of Mean Above 25 of Mean Above in Mean
Code Description | Samples (ppm) ppm Samples (ppm) 25 ppm (%)
Reupholstery
and Furniture
811420 | Repair 36 98.73 53.8% 121 29.38 30.8% 70.2%
Wood Kitchen
Cabinet and
Countertop
337110 | Manufacturing 35 9.91 11.7% 80 6.96 4.7% 29.8%
Unlaminated
Plastics Profile
Shape
326121 | Manufacturing 76 35.00 30.2% 78 14.24 11.5% 59.3%
Polystyrene
Foam Product
326140 | Manufacturing 12 19.27 31.9% 15 11.44 12.0% 40.6%
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Motor Vehicle
Body
336211 | Manufacturing 32 50.69 30.3% 6 3.04 N/A? 94.0%
Commercial
Printing
(except Screen
323111 | and Books) 55 9.54 11.1% 28 5.02 5.8% 47.4%
Testing
541380 | Laboratories 16 243 N/A? 29 3.65 2.2% -50.6%"
Leather and
Hide Tanning
316110 | and Finishing 10 8.14 5.8% 40 8.90 12.9% -9.4%"
All NAICS Codes
Together 1,407 27.26 23.0% 1,471 17.86 15.0% 34%
Source of all samples: Finkel (2017)
a— N/A: Not applicable. There are no exposures above 25 ppm.
b — A negative reduction means the mean exposure increased from the pre-rule to post-rule periods.
able 2-24. Summary of Pre- and Post-Rule Exposure Concentrations Mapped to
Occupational Exposure Scenarios
Post-Rule Update, after all
Pre-Rule Update (prior to April requirements in effect (after
10, 1997) April 10, 2000
Percent Percent
of of Percent
Number | Arithmetic | Samples | Number | Arithmetic | Samples | Reduction
Potential of Mean Above 25 of Mean Above in Mean
OES NAICS Samples (ppm) ppm Samples (ppm) 25 ppm (%)
Processing as a | 325120, 325320
Reactant 12 15.2 16.7% 0 N/A? N/A? N/A?
Processing - 325510, 325520,
Incorporation | 325998
into
Formulation 23 46.2 52.2% 17 28.1 47.1% 39.3%
Aerosol 811111,811112,
degreasing 811113,811118,
811121, 811122,
811191, 811198,
811211, 811212,
811213, 811219,
811310, 811411,
811490, 451110,
441100 13 6.6 7.7% 15 15.1 13.3% -129.7%
Adhesives and | 326150, 332300,
Sealants 333900, 334100,
334200, 334300,
334400, 334500,
334600, 335100,
335200, 335300,
335900, 336100,
336200, 336300,
336400, 336500,
336600, 337100,
811420 256 44.8 32.0% 230 24.4 24.4% 45.5%
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Paints and 238320, 323113,
Coatings 332000, 337100,

448100, 713100,

811111 78 23.5 19.2% 169 12.3 7.7% 47.8%
Fabric 313210, 313220,
Finishing 313230, 313240,

313310, 313320 27 15.3 18.5% 6 1.0 0.0% 93.4%
Spot Cleaning | 812320, 812332

14 14.1 21.4% 3 0.8 0.0% 94.5%

Laboratory 541380, 621511
Use 19 5.2 5.3% 36 3.2 2.8% | 38.9%
Plastic Product | 325211, 325212,
Mfg 325220, 325991,

326199 14 3.6 0.0% 20 26.1 5.0% -616.9%
Lithographic 323111
Printing Plate
Cleaning 55 9.5 10.9% 28 5.0 7.1% 47.4%
Waste 562211, 562213,
Handling, 562920
Disposal,
Treatment, and
Recycling 15 6.0 6.7% 0 N/A® N/A® N/A®

Source of all samples: Finkel (2017)
a— N/A: Not applicable. Insufficient data points available.

b — N/A: Not applicable. There are no exposures above 25 ppm.
¢ — A negative reduction means the mean exposure increased from the pre-rule to post-rule periods. EPA does not
have reasonably available information to indicate possible reasons for increases.

EPA has sought additional data regarding exposures, particularly during the public comment

phases on the documents preceding the draft version of this risk evaluation (e.g., the methylene
chloride Section 6 rule and the problem formulation). With the exception of paint and coating

removers, EPA has not received information to date to indicate that workplace changes have

occurred broadly in particular sectors over the past 40 years.

Based on the protection standards, inhalation exposures may be reduced by a factor of 25, 50,

1,000, or 10,000, if respirators are required and properly worn and fitted. Air concentration data
are assumed to be pre-APF unless indicated otherwise in the source, and APFs acceptable under
the OSHA standards are not otherwise considered or used in the occupational exposure

assessment but are considered in the risk characterization and risk determination.

Table 2-25. Assigned Protection Factors for Respirators in OSHA Standard 29 CFR

1910.1342
Loose-
Quarter Full Helmet/ fitting
Type of Respirator Mask Half Mask | Facepiece Hood Facepiece
1. Air Purifying Respirator 5 10 50
2. Powered Air-Purifying Respirator 50 1,000 25/1,000 25
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pressure mode

Loose-
Quarter Full Helmet/ fitting
Type of Respirator Mask Half Mask | Facepiece Hood Facepiece
3. Supplied-Air Respirator (SAR) or Airline
Respirator
e Demand mode 10 50 |
e Continuous flow mode 50 1,000 25/1,000 25
e Pressure-demand or other positive- 50 1,000 ...
pressure mode
4. Self-Contained Breathing Apparatus
(SCBA)
e Demand mode 10 50 50 ...
e Pressure-demand or other positive- | | .. 10,000 10,000 ..........

Note that only APFs indicated in bold are acceptable to OSHA for methylene chloride protection. Other respirators
from the Respiratory Protection Standard that are not acceptable for methylene chloride protection are indicated in

shaded cells.

Key Dermal Exposure Dose Models

Current EPA dermal models do not incorporate the evaporation of material from the dermis. The

dermal potential dose rate, Dexp (mg/day), is calculated as (

Deyp =S X Qu X Ygerm X FT

Where:

S is the surface area of contact (cm?; defaults: 535 cm? (central tendency); 1,070 cm?

EPA, 2013a):

(Eq. 2-6)

(high end) = full area of one hand (central tendency) or two hands (high end), a 50™

percentile value for men > 21 yr (

EPA. 2011a), the highest exposed population); note:

EPA has no data on actual surface area of contact with liquid and that the value is
assumed to represent an adequate proxy for a high-end surface area of contact with liquid
that may sometimes include exposures to much of the hands and also beyond the hands,
such as wrists, forearms, neck, or other parts of the body, for some scenarios.

Qu is the quantity remaining on the skin (mg/cm?-event; defaults: 1.4 mg/cm?*-event
(central tendency); 2.1 mg/cm?-event (high end))
Y d¢erm 18 the weight fraction of the chemical of interest in the liquid (0 < Yderm < 1)
FT is the frequency of events (integer number per day; default: 1 event/day); note: EPA

has described events per day (FT) as a primary uncertainty for dermal modeling in the

discussion of occupational dermal uncertainties in section 4.4.2.4. This discussion also

notes that this assumption likely underestimates exposure as workers often come into

repeat contact with the chemical throughout their workday.

Here Qu does not represent the quantity remaining after evaporation, but represents the quantity
remaining after the bulk liquid has fallen from the hand that cannot be removed by wiping the
skin (e.g., the film that remains on the skin).
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One way to account for evaporation of a volatile solvent would be to add a multiplicative factor
to the EPA model to represent the proportion of chemical that remains on the skin after
evaporation, fabs (default: 0.08 for methylene chloride during industrial use; 0.13 for methylene
chloride during commercial use) (Miller et al., 2005):

(Eq. 2-7)

(Qu X fabs)

D =95 X
exp PF

X Ygerm X FT

This approach simply removes the evaporated mass from the calculation of dermal uptake.
Evaporation is not instantaneous, but the EPA model already has a simplified representation of
the kinetics of dermal uptake. The model assumes a fixed fractional absorption of the applied
dose; however, fractional absorption may vary and is dependent on various factors including
physical-chemical properties and wind speed. More information about this approach is presented
in Appendix E of the supplemental document titled "Risk Evaluation for Methylene Chloride
(Dichloromethane, DCM) CASRN: 75-09-2, Supplemental Information on Releases and
Occupational Exposure Assessment"(EPA. 2019b).

The occupational and consumer dermal exposure assessment approaches have a common
underlying methodology but use different parametric approaches for dermal exposures due to
different data availability and assessment needs. For example, the occupational approach
accounts for glove use using protection factors, while the consumer approach does not consider
glove use since consumers are not expected to use gloves constructed with appropriate materials.
The consumer approach (see Dermal section of Section 2.4.2.3.1) factors in time because
consumer activities as a function of exposure times to products are much better defined and
characterized, while duration of dermal exposure times for different occupational activities
across various workplaces are often not known.

Regarding glove use, data about the frequency of effective glove use — that is, the proper use of
effective gloves — is very limited in industrial settings. Initial literature review suggests that there
is unlikely to be sufficient data to justify a specific probability distribution for effective glove use
for a chemical or industry. Instead, the impact of effective glove use is explored by considering
different percentages of effectiveness.

EPA also made assumptions about glove use and associated protection factors (PF). Where
workers wear gloves, workers are exposed to methylene chloride-based product that may
penetrate the gloves, such as seepage through the cuff from improper donning of the gloves, and
if the gloves occlude the evaporation of methylene chloride from the skin. Where workers do not
wear gloves, workers are exposed through direct contact with methylene chloride.

Gloves only offer barrier protection until the chemical breaks through the glove material. Using a
conceptual model, Cherrie (2004) proposed a glove workplace protection factor — the ratio of
estimated uptake through the hands without gloves to the estimated uptake though the hands
while wearing gloves: this protection factor is driven by flux, and thus varies with time. The
European Centre For Ecotoxicology and Toxicology of Chemicals Targeted Risk Assessment
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(ECETOC TRA) model represents the protection factor of gloves as a fixed, assigned protection
factor equal to 5, 10, or 20 (Marquart et al., 2017), where, similar to the APR for respiratory
protection, the inverse of the protection factor is the fraction of the chemical that penetrates the
glove. Dermal doses without properly trained glove use are estimated in the occupational
exposure sections below and summarized in Table 2-26. Potential impacts of these protection
factors are presented as what-if scenarios in the dermal exposure summary Table 2-83. As
indicated in Table 2-26, use of protection factors above 1 is recommended only for glove
materials that have been tested for permeation against the methylene chloride-containing liquids
associated with the condition of use. EPA has not found information that would indicate specific
activity training (e.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 OESs, so the PF of 20
would usually not be expected to be achieved.

Table 2-26. Glove Protection Factors for Different Dermal Protection Strategies from
ECETOC TRA v3

Protection

Dermal Protection Characteristics Setting Factor, PF
a. No gloves used, or any glove / gauntlet without 1
permeation data and without employee training
b. Gloves with available permeation data indicating that the |Industrial and
material of construction offers good protection for the Commercial 5
substance Uses
c. Chemically resistant gloves (i.e., as b above) with “basic” 10
employee training
d. Chemically resistant gloves in combination with specific
activity training (e.g., procedure for glove removal and Industrial Uses 20
disposal) for tasks where dermal exposure can be expected to | Only
occur

EPA also considered potential dermal exposure in cases where exposure is occluded. See further
discussion on occlusion in Appendix E of the Supplemental Information on Releases and
Occupational Exposure Assessment document (EPA. 2019b).

It is important to note that the occupational dermal exposure approach and modeling differs from
that for consumer exposure approach outlined in Section 2.4.2.3.1 due to different data
availability and assessment needs and may result in different exposure values for similar
conditions of use.

Appendix F contains information gathered by EPA in support of understanding glove use for
pure methylene chloride and for paint and coatings removal using methylene chloride
formulations. This information may be generally useful for a broader range of uses of methylene
chloride and is presented for illustrative purposes. This appendix also contains a summary of
information on gloves from Safety Data Sheets (SDS) for methylene chloride and formulations
containing methylene chloride.
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Risk Evaluation Definition of Central Tendency and High End

For most scenarios, EPA did not find enough data to determine statistical distributions of the
actual exposure parameters and concentration inputs to the inhalation and dermal models
described above. Within the distributions, central tendencies describe 50th percentile or the
substitute that most closely represents the 50 percentile. The high-end of a distribution
describes the range of the distribution above 90th percentile (U.S. EPA, 1992). Ideally, EPA
would use the 50th and 95th percentiles for each parameter. Where these statistics were
unknown, the mean or median (mean is preferable to median) served as substitutes for 50th
percentile and the high-end of ranges served as a substitute for 95th percentile. However, these
substitutes were highly uncertain and not ideal substitutes for the percentiles. EPA could not
determine whether these substitutes were suitable to represent statistical distributions of real-
world scenarios.

Exposures are calculated from the datasets provided in the sources depending on the size of the
dataset. For datasets with six or more data points, central tendency and high-end exposures were
estimated using the 50" percentile and 95" percentile. For datasets with three to five data points,
central tendency exposure was calculated using the 50" percentile and the maximum was
presented as the high-end exposure estimate. For datasets with two data points, the midpoint was
presented as a midpoint value and the higher of the two values was presented as a higher value.
Finally, data sets with only one data point presented the value as a what-if exposure. For datasets
including exposure data that were reported as below the limit of detection (LOD), EPA estimated
the exposure concentrations for these data, following EPA/OPPT’s Guidelines for Statistical
Analysis of Occupational Exposure Data (1994) which recommends using the LOD / 2% if the
geometric standard deviation of the data is less than 3.0 and LOD / 2 if the geometric standard
deviation is 3.0 or greater (EPA, 1994).

2.4.1.2 Occupational Exposure Estimates by Scenario

Details of the occupational exposure assessments for each of the Occupational Exposure
Scenarios (OES) listed in Table 2-24, with one exception, are available in the supplemental
document titled "Risk Evaluation for Methylene Chloride (Dichloromethane, DCM) CASRN.: 75-
09-2, Supplemental Information on Releases and Occupational Exposure Assessment"(EPA,
2019b). The exception is for Paint and Coating Removers, which are covered in Appendix L.

The following subsections contain a summary of inhalation and dermal estimates for each OES,
assuming no PPE use. Details on the inhalation and dermal estimates as well as process
descriptions, numbers of sites and potentially exposed workers, and worker activities for each
OES are available in the supplemental document (EPA. 2019b). Lists of all inhalation
monitoring data found in data sources and associated systematic review data quality ratings are
available in Appendix A of this supplemental document. EPA could not determine whether PPE
or engineering controls were used for some settings where monitoring was conducted.

Key uncertainties toward exposure estimates in these scenarios are summarized in Section 4.4.2.

Table 2-27 presents estimated numbers of workers in the OESs assessed for methylene chloride.
Where available, EPA used publicly available data (typically CDR) to provide a basis to estimate
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the number of sites, workers and ONUs. EPA supplemented the available CDR data with U.S.
economic data using the following method:

1. Identify the North American Industry Classification System (NAICS) codes for the
industry sectors associated with these uses.

2. Estimate total employment by industry/occupation combination using the Bureau of
Labor Statistics’ Occupational Employment Statistics data (BLS Data).

3. Refine the OES estimates where they are not sufficiently granular by using the U.S.
Census’ Statistics of US Businesses (SUSB) (SUSB Data) data on total employment by
6-digit NAICS.

4. Use market penetration data to estimate the percentage of employees likely to be using
methylene chloride instead of other chemicals.

5. Where market penetration data are not available, use the estimated workers/ONUs per
site in the 6-digit NAICS code and multiply by the number of sites estimated from CDR,
TRI, or National Emissions Inventory (NEI).

EPA combined the data generated in Steps 1 through 5 to produce an estimate of the number of
employees using methylene chloride in each industry/occupation combination (if available), and
then summed these to arrive at a total estimate of the number of employees with exposure within
the occupational exposure scenario. More details on the data are provided in the supplemental
document titled "Risk Evaluation for Methylene Chloride (Dichloromethane, DCM) CASRN: 75-
09-2, Supplemental Information on Releases and Occupational Exposure Assessment"(EPA,
2019Db).

Table 2-27. Estimated Numbers of Workers in the Assessed Industry Scenarios for
Methylene Chloride

Occupational Exposure Scenario Number of Workers Number of ONUs
Manufacturing 1,200 *
Processing as a Reactant 460 120*
Processing - Incorporation into 4,500 *
Formulation

Repackaging 2,300 *
Batch Open-Top Vapor Degreasing 270 *
Conveyorized Vapor Degreasing 180 *
Cold Cleaning 95,000 *
Aerosol Degreasing/Lubricants 250,000 29,000
Adhesives 2,700,000 810,000
Paints and Coatings 1,800,000 340,000
Adhesive and Caulk Removers 190,000 18,000
Fabric Finishing 19,000 12,000
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Occupational Exposure Scenario Number of Workers Number of ONUs
Spot Cleaning 76,000 7,900
CTA Manufacturing 700 *
Flexible PU Foam Manufacturing 9,600 2,700
Laboratory Use 17,000 150,000
Plastic Product Manufacturing 210,000 90,000
Lithographic Printing Cleaner 40,000 19,000
Miscellaneous Non-Aerosol Industrial and <1,400,000 *
Commercial Use (Cleaning Solvent)

Waste Handling, Disposal, Treatment, and 12,000 7,600
Recycling

* - Based on EPA’s analysis, the data for worker and ONUs and could not be distinguished.
~ - One data source distinguished ONUs from workers and the other source did not.

2.4.1.2.1 Manufacturing
The Halogenated Solvents Industry Alliance (HSIA) provided personal monitoring data from
2005 through 2018 at two manufacturing facilities for a variety of worker activities (Halogenated
Solvents Industry Alliance, 2018). Lists of all inhalation monitoring data found in data sources
and associated systematic review data quality ratings are available in Appendix A of the
supplemental document "Risk Evaluation for Methylene Chloride (Dichloromethane, DCM)
CASRN: 75-09-2, Supplemental Information on Releases and Occupational Exposure
Assessment"(EPA, 2019b).

Overall, 136 8-hr TWA and 149 12-hr TWA personal monitoring data samples were available;
EPA calculated the 50th and 95th percentile 8- and 12-hr TWA concentrations to represent a
central tendency and high-end estimate of potential occupational inhalation exposures,
respectively, for this scenario. Both the central tendency and high-end 8- and 12-hr TWA
exposure concentrations for this scenario are approximately one order of magnitude below the
OSHA Permissible Exposure Limit (PEL) value of 87 mg/m? (25 ppm) as an 8-hr TWA. All data
points were post-PEL rule (see Section 2.4.1.1 for pre-PEL, transition, and post-PEL rule
periods).

Using these 8-hr TWA exposure concentrations, EPA calculated the ADC and LADC as
described in Section 2.4.1.1 and are summarized in Table 2-28.
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Table 2-28. Worker Exposure to Methylene Chloride During Manufacturing?

Data Quality
Central Rating of
Number of | Tendency | High-End Associated Air
Samples (mg/m3) | (mg/m?®) | Concentration Data
8-hr TWA Results
8-hr TWA Exposure 0.36 46
Concentration
Average Daily Concentration .
(ADC) 136 0.08 1.1 High
Lifetime Average Daily
Concentration (LADC) 0.14 24
12-hr TWA Results
12-hr TWA Exposure 0.45 12
Concentration
Average Daily Concentration .
(ADC) 149 0.15 4.1 High
Lifetime Average Daily
Concentration (LADC) 0.27 93

Sources: Halogenated Solvents Industry Alliance (2018)

a— No data for ONUs were found; EPA assumes that ONU exposures are less than worker exposures.

Table 2-29 summarizes available short-term exposure data for workers provided by HSTA
(Halogenated Solvents Industry Alliance, 2018).

Table 2-29. Short-Term Worker Exposure to Methylene Chloride During Manufacturing

Data Quality
Number Rating of
of Central Tendency High-End Associated Air
Samples (mg/m?) (mg/m?) Concentration Data
15-min? 148 9.6 180
30-min ° 1 2.6 High
1-hr © 4 4.3 | 16

Source: Halogenated Solvents Industry Alliance (2018).

a— EPA evaluated 148 samples, with durations ranging from 15 to 22 minutes, as 15-minute exposures.

b — EPA evaluated one sample, with a duration of 35 minutes, as a 30-minute exposure.

¢ — EPA evaluated four samples, with durations ranging from 50 to 55 minutes, as 1-hour exposures.
Note: The OSHA Short-term exposure limit (STEL) is 433 mg/m? as a 15-min TWA. One sample of 486 mg/m?
among the 148 15-min samples exceeded this limit, and the remaining 147 samples were below this limit.

EPA has not identified personal or area data on or parameters for modeling potential ONU
inhalation exposures from methylene chloride manufacturing. Since ONUs do not directly handle
methylene chloride (otherwise they would be considered workers), ONU inhalation exposures

could be lower than worker inhalation exposures. Information on activities where ONUs may be
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present are insufficient to determine the proximity of ONUs to workers and sources of emissions,
so relative exposure of ONUs to workers cannot be quantified.

Table 2-30 presents estimated dermal exposures during domestic manufacturing.

Table 2-30. Summary of Dermal Exposure Doses to Methylene Chloride for Manufacturing

o tional Use Settin Maximum Dermal Exposure Dose Calculated
ceupationa s¢ Setting Weight (mg/day)® Fraction
Exposure (Industrial vs. .

Scenario Commerecial) Fraction, Central Hich End Absorbed,
Yderma Tendency lg n Fabs
Manufacturing Industrial 1.0 60 180 0.08

a — EPA assumes methylene chloride manufactured at 100% concentration.

b — Conditions where no gloves are used, or for any glove / gauntlet use without permeation data and without
employee training (PF = 1).

Potential impacts of protection factors are presented as what-if scenarios in the dermal exposure summary Table
2-85.

In summary, dermal and inhalation exposures are expected for this scenario. EPA has not
identified additional uncertainties for this scenario beyond those discussed in Section 4.4.2.

EPA considered the assessment approach, the quality of the data, and uncertainties in assessment
results to determine a level of confidence for the 8-hr TWA data. For the inhalation air
concentration data, the primary strengths include the assessment approach, which is the use of
monitoring data, the highest of the inhalation approach hierarchy. These monitoring data include
136 8-hr and 149 12-hr data points from 1 source, and the data quality ratings from systematic
review for these data were high. All of the data points were post-PEL rule. The primary
limitations of these data include the uncertainty of the representativeness of these data toward the
true distribution of inhalation concentrations for the industries and sites covered by this scenario.
Based on these strengths and limitations of the inhalation air concentration data, the overall
confidence for these 8-hr TWA data in this scenario is medium to high. The overall confidence
of the dermal dose results is medium (full discussion in Section 2.4.1.3).

2.4.1.2.2 Processing as a Reactant
HSIA provided monitoring data (15 data points) from 2010 through 2017 from a fluorochemical
manufacturing facility, where methylene chloride could be used as an intermediate for the
production of fluorocarbon blends (Halogenated Solvents Industry Alliance, 2018). Finkel
(2017) also submitted workplace monitoring data obtained from a FOIA request of OSHA. EPA
extracted relevant monitoring data by crosswalking the Standard Industrial Classification (SIC)
codes in the dataset with the NAICS codes for Industrial Gas Manufacturing and Pesticide and
Other Agricultural Chemical Manufacturing. For the set of 14 data points, 8-hr TWA exposure
concentrations ranged from 0.11 to 301 mg/m>. Worker activity information was not available;
therefore, it was not possible to specifically attribute the exposures to the use of methylene
chloride as a reactant, nor to distinguish workers from ONUs. While there may be additional
activities at these sites, such as use of methylene chloride as a cleaning solvent that contribute to
methylene chloride exposures, EPA assumes that exposures are representative of worker
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exposure during processing as a reactant. Sample times also varied; EPA assumed that any
measurement longer than 15 minutes was done to assess compliance with the 8-hr TWA PEL, as
opposed to the 15-minute STEL, and averaged all applicable data points over 8 hours. Lists of all
inhalation monitoring data found in data sources and associated systematic review data quality
ratings are available in Appendix A of the supplemental document "Risk Evaluation for
Methylene Chloride (Dichloromethane, DCM) CASRN: 75-09-2, Supplemental Information on
Releases and Occupational Exposure Assessment"(EPA, 2019b).

Overall, 29 8-hr TWA personal monitoring data samples were available; EPA calculated the 50th
and 95th percentile 8-hr TWA concentrations to represent a central tendency and worst-case
estimate of potential occupational inhalation exposures, respectively, for this scenario. The
central tendency 8-hr TWA exposure concentration is more than an order of magnitude lower
than the OSHA PEL value of 87 mg/m® (25 ppm) as an 8-hr TWA, while the high-end 8-hr TWA
exposure concentrations for this scenario is higher than the OSHA PEL. Of the 29 data points, 12
of the data points were pre-PEL rule, 2 data points were during the transition period, while 15
data points were post-PEL rule (see Section 2.4.1.1 for pre-PEL, transition, and post-PEL rule
periods). Based on available short-term exposure data, 10-minute TWAs could be up to 350
mg/m>during specific operations such as filter changing, charging and discharging, etc.

Table 2-31 presents the calculated the AEC, ADC, and LADC for these 8-hr TWA exposure
concentrations, as described in Section 2.4.1.1.

Table 2-31. Worker Exposure to Methylene Chloride During Processing as a Reactant
During Fluorochemicals Manufacturing®

Data Quality
Rating of
Number Central Associated Air
of Tendency | High End | Concentration
Samples | (mg/m?) (mg/m?) Data
8-hr TWA Exposure 16 110
Concentration
Average Daily Concentration . .
(ADC) 29 0.37 25 High and Medium
Lifetime Average Daily
Concentration (LADC) 0.65 33

Sources: Halogenated Solvents Industry Alliance (2018); Finkel (2017)
a — No data for ONUs were found; EPA assumes that ONU exposures are less than worker exposures.

Table 2-32 summarizes available short-term exposure data available for “other chemical
industry” and during drumming at a pesticide manufacturing site.
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Table 2-32. Summary of Personal Short-Term Exposure Data for Methylene Chloride

During Processing as a Reactant

Data Quality
Methylene Rating of
Chloride Associated
Occupational Short-Term Exposure Air
Exposure Worker | Concentration | Duration | Concentration
Scenario Source Activity (mg/m?) (min) Data
filter
Other TNO (CIVO) Ciﬁiiﬁi’
Chemical 350 (max) 102 Low
Industry (1999) . and .
discharging,
etc.
Pesticides . . b .
Mfe Olin Corp (1979) | Drumming 1,700 25 Medium

a— EPA evaluated as a 15-minute exposure.
b — EPA evaluated as a 30-minute exposure
Note: The OSHA Short-term exposure limit (STEL) is 433 mg/m? as a 15-min TWA.

EPA has not identified personal data on or parameters for modeling potential ONU inhalation
exposures. Limited area monitoring data were identified (see Appendix A.2 of the supplemental
document titled "Risk Evaluation for Methylene Chloride (Dichloromethane, DCM) CASRN: 75-
09-2, Supplemental Information on Releases and Occupational Exposure Assessment"(EPA,
2019b)). However, the representativeness of these data for ONU exposures is not clear because
of uncertainty concerning the intended sample population and the selection of the specific
monitoring location. EPA assumed that the area monitoring data were not appropriate surrogates
for ONU exposure due to lack of necessary metadata , such as monitor location and distance
from worker activities, to justify its use. ONUs are employees who work at the facilities that
process and use methylene chloride, but who do not directly handle the material. ONUs may also
be exposed to methylene chloride but are expected to have lower inhalation exposures and are
not expected to have dermal exposures. ONUs for this condition of use may include supervisors,
managers, engineers, and other personnel in nearby production areas. Since ONUs do not
directly handle formulations containing methylene chloride (otherwise they would be considered
workers), EPA expects ONU inhalation exposures to be lower than worker inhalation exposures.
Information on processes and worker activities is insufficient to determine the proximity of
ONUs to workers and sources of emissions, so relative exposure of ONUs to workers cannot be
quantified using modeling.

Table 2-33 presents modeled dermal exposures during processing as a reactant.
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Table 2-33. Summary of Dermal Exposure Doses to Methylene Chloride for Processing as a
Reactant

Occupational Use Settin e Dermal Exposull;e Dose SE1 T IS0
p ng Weight (mg/day) Fraction
Exposure (Industrial vs. .
Scenario Commercial) Fraction, Central Hish End Absorbed,
Yderm® Tendency g Fabs
Processing as a Industrial 1.0 60 180 0.08
Reactant

a— EPA assumes methylene chloride is received at 100% concentration.

b — Conditions where no gloves are used, or for any glove / gauntlet use without permeation data and without
employee training (PF = 1).

Potential impacts of protection factors are presented as what-if scenarios in the dermal exposure summary Table
2-85.

In summary, dermal and inhalation exposures are expected for this scenario. EPA has described
uncertainties for this scenario in Section 4.4.2.

EPA considered the assessment approach, the quality of the data, and uncertainties in assessment
results to determine a level of confidence for the 8-hr TWA data. For the inhalation air
concentration data, the primary strengths include the assessment approach, which is the use of
monitoring data, the highest of the inhalation approach hierarchy. These monitoring data include
29 data points from 2 sources, and the data quality ratings from systematic review for these data
were high and medium. The primary limitations of these data include the age of the data (12 of
the data points were pre-PEL rule, 2 data points were during the transition period, while 15 data
points were post-PEL rule) and uncertainty of the representativeness of these data toward the true
distribution of inhalation concentrations for the industries and sites covered by this scenario. As
discussed earlier in this section, key metadata such as worker activity and sampling descriptions
were not available to specifically attribute exposures to the use of methylene chloride as a
reactant or to determine whether sampled activities were representative of full-shift exposures.
The analysis of pre- and post-rule OSHA data (summarized in Table 2-26) did not have enough
data to compare pre- to post-rule mean exposure concentrations for this OES. Based on these
strengths and limitations of the inhalation air concentration data, the overall confidence for these
8-hr TWA data in this scenario is low. The overall confidence of the dermal dose results is
medium (full discussion in Section 2.4.1.3).

2.4.1.2.3 Processing - Incorporation into Formulation, Mixture, or Reaction
Product

Finkel (2017) submitted workplace monitoring data obtained from a FOIA request of OSHA.
EPA extracted relevant monitoring data by crosswalking the Standard Industrial Classification
(SIC) codes in the dataset with the NAICS codes for Paint and Coating Manufacturing and
Adhesives Manufacturing. For the set of 45 data points, 8-hr TWA exposure concentrations
ranged from 0.86 to 559 mg/m>. Worker activity information was not available; therefore, it was
not possible to specifically attribute the exposures to formulation processes using methylene
chloride, nor to distinguish workers from ONUs. While additional activities are possible at these
sites, such as use of methylene chloride as a reactant or as a cleaning solvent that contribute to
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methylene chloride exposures, EPA assumes that exposures are representative of worker
exposures during processing methylene chloride into formulation. Sample times also varied;
EPA assumed that any measurement longer than 15 minutes was done to assess compliance with
the 8-hr TWA PEL, as opposed to the 15-minute STEL, and averaged all applicable data points
over 8 hours. Additional discussion of data treatment is included in Appendix H. U.S. EPA
(1985) also provided exposure data for packing at paint/varnish and cleaning products sites,
ranging from 52 mg/m? (mixing) to 2,223 mg/m’ (valve dropper). Lists of all inhalation
monitoring data found in data sources and associated systematic review data quality ratings are
available in Appendix A of the supplemental document "Risk Evaluation for Methylene Chloride
(Dichloromethane, DCM) CASRN: 75-09-2, Supplemental Information on Releases and
Occupational Exposure Assessment"(EPA, 2019b).

Overall, 55 personal monitoring data samples were available; EPA calculated the 50th and 95th
percentile 8-hr TWA concentrations to represent a central tendency and high-end estimate of
potential occupational inhalation exposures, respectively, for this scenario. The central tendency
8-hr TWA exposure concentration for this scenario is slightly higher than the OSHA PEL value
of 87 mg/m? (25 ppm) as an 8-hr TWA, while the high-end estimate is approximately six times
higher. Of the 55 data points, 33 of the data points were pre-PEL rule, 7 data points were during
the transition period, while 15 data points were post-PEL rule (see Section 2.4.1.1 for pre-PEL,
transition, and post-PEL rule periods).

Using these 8-hr TWA exposure concentrations, EPA calculated the ADC and LADC as
described in Section 2.4.1.1 and are listed in Table 2-34.

Table 2-34. Worker Exposure to Methylene Chloride During Processing — Incorporation
into Formulation, Mixture, or Reaction Product?

Data Quality
Rating of
Number Central Associated Air
of Tendency | High-End | Concentration
Samples | (mg/m?) (mg/m?) Data
8-hr TWA Exposure Concentration 100 540
Average Daily Concentration 3 120 High and
(ADC) 55 .
— - Medium
Lifetime Average Daily 40 730
Concentration (LADC)

Sources: EPA (1985); Finkel (2017)
a — No data for ONUs were found; EPA assumes that ONU exposures are less than worker exposures.

TNO (CIVO) (1999) indicated that the peak exposure during filling may be up to 180 mg/m? but
did not provide exposure duration. Therefore, this exposure concentration was not used in the
assessment.

EPA has not identified personal or area data on or parameters for modeling potential ONU

inhalation exposures. Since ONUs do not directly handle formulations containing methylene
chloride, ONU inhalation exposures could be lower than worker inhalation exposures.
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Information on processes and worker activities are insufficient to determine the proximity of
ONUs to workers and sources of emissions, so relative exposure of ONUs to workers cannot be
quantified.

Table 2-35 presents modeled dermal exposures during processing — incorporation into
formulation, mixture or reaction product.

Table 2-35. Summary of Dermal Exposure Doses to Methylene Chloride for Processing -
Incorporation into Formulation, Mixture, or Reaction Product.

Occupational Use Settin Maximum Dermal EXPOS“ll)'e Dose | Calculated
upatt ng Weight (mg/day) Fraction
Exposure (Industrial vs. .
Scenario Commercial) Fraction, Central Hish End Absorbed,
Yderm® Tendency 1g n Fabs
Processing -
Incorporation
into Formulation, Industrial 1.0 60 180 0.08
Mixture, or
Reaction Product

a— EPA assumes methylene chloride is received at 100% concentration.

b — Conditions where no gloves are used, or for any glove / gauntlet use without permeation data and without
employee training (PF = 1).

Potential impacts of PFs are presented as what-if scenarios in the dermal exposure summary Table 2-85.

In summary, dermal and inhalation exposures are expected for this scenario. EPA has described
uncertainties for this scenario in Section 4.4.2.

EPA considered the assessment approach, the quality of the data, and uncertainties in assessment
results to determine a level of confidence for the 8-hr TWA data. For the inhalation air
concentration data, the primary strengths include the assessment approach, which is the use of
monitoring data, the highest of the inhalation approach hierarchy. These monitoring data include
55 data points from 2 sources, and the data quality ratings from systematic review for these data
were high. The primary limitations of these data include the age of the data (33 of the data points
were pre-PEL rule, 7 data points were during the transition period, while 15 data points were
post-PEL rule) and uncertainty of the representativeness of these data toward the true distribution
of inhalation concentrations for the industries and sites covered by this scenario. As discussed
earlier in this section, key metadata such as worker activity and sampling descriptions were not
available to specifically attribute exposures to the formulation of methylene chloride-containing
products or to determine whether sampled activities were representative of full-shift exposures.
A comparison of pre- and post-rule OSHA data (summarized in Table 2-26) shows that mean
exposure concentrations decreased by 39.3% from pre- to post-rule. Based on these strengths and
limitations of the inhalation air concentration data, the overall confidence for these 8-hr TWA
data in this scenario is low. The overall confidence of the dermal dose results is medium (full
discussion in Section 2.4.1.3).
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2.4.1.2.4 Repackaging
EPA found limited inhalation monitoring data for repackaging from published literature sources.
A 1986 Industrial Hygiene (IH) study at Unocal Corporation found full-shift exposures during
filling drums, loading trucks, and transfer loading to be between 6.0 and 137.8 mg/m> (5 data
points) (Unocal Corporation, 1986). Lists of all inhalation monitoring data found in data sources
and associated systematic review data quality ratings are available in Appendix A of the
supplemental document "Risk Evaluation for Methylene Chloride (Dichloromethane, DCM)
CASRN: 75-09-2, Supplemental Information on Releases and Occupational Exposure
Assessment"(EPA, 2019b).

Because only five 8-hr TWA data points were available, EPA assessed the median value of 8.8
mg/m?® as the central tendency, and the maximum reported value of 137.8 mg/m? as the high-end
estimate of potential occupational inhalation exposures, respectively, for this scenario. The
central tendency 8-hr TWA exposure concentration for this scenario is approximately 10 times
lower the OSHA PEL value of 87 mg/m? (25 ppm) as an 8-hr TWA, while the high-end estimate
is approximately 1.5 times higher. All data points were pre-PEL rule (see Section 2.4.1.1 for
pre-PEL, transition, and post-PEL rule periods).

Using these 8-hr TWA exposure concentrations, EPA calculated the ADC and LADC. The
results of these calculations are shown in Table 2-36.

Table 2-36. Worker Exposure to Methylene Chloride During Repackaging?®

Central Data Quality Rating
Number of | Tendency | High-End of Associated Air
Samples (mg/m?) (mg/m3) | Concentration Data
8-hr TWA Exposure Concentration 8.8 140
Ayer?ge Daily Conce‘ntratlon (ADC) 5 2.0 31 Medium
Lifetime Average Daily 35 71
Concentration (LADC) ’

Source: Unocal Corporation (1986)

a— No data for ONUs were found; EPA assumes that ONU exposures are less than worker exposures.

Table 2-37 summarizes available short-term exposure data available from the same OSHA
source identified above for the 8-hr TWA data.

Table 2-37. Summary of Personal Short-Term Exposure Data for Methylene Chloride

During Repackaging
Methylene Data Quality
Chloride Rating of
Occupational Short-Term Exposure Associated Air
Exposure Worker Concentration | Duration Concentration
Scenario Source Activity (mg/m?) (min) Data
Distribution Transfer loading 0.35 30° Medium
from truck to
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Methylene Data Quality
Chloride Rating of
Occupational Short-Term | Exposure | Associated Air
Exposure Worker Concentration | Duration Concentration
Scenario Source Activity (mg/m?) (min) Data
storage tank
(4,100 gallons)
Unocal | Lruckloading 330 50°
Corporation (2,000 gallqns)
1986 Truck loading 35 308
(800 gallons)
Truck loading b
(250 gallons) 30 47

a— EPA evaluated two samples with durations of 30 minutes each, as 30-minute exposures.
b — EPA evaluated two samples with durations of 47 and 50 minutes, as a 1-hr exposures.
Note: The OSHA STEL is 433 mg/m? as a 15-min TWA.

EPA has not identified personal or area data on or parameters for modeling potential ONU
inhalation exposures. ONUs are employees who work at the site where methylene chloride is
repackaged, but who do not directly perform the repackaging activity. ONUs for repackaging
include supervisors, managers, and tradesmen that may be in the repackaging area but do not
perform tasks that result in the same level of exposures as repackaging workers.

Since ONUs do not directly handle formulations containing methylene chloride, EPA expects
ONU inhalation exposures to be lower than worker inhalation exposures. Information on
processes and worker activities are insufficient to determine the proximity of ONUs to workers
and sources of emissions, so relative exposure of ONUs to workers cannot be quantified.

Table 2-38 presents modeled dermal exposures during repackaging.

Table 2-38. Summary of Dermal Exposure Doses to Methylene Chloride for Repackaging

o ational Use Settin Maximum Dermal EXPOS“;'C Dose | Calculated
ceupatio S¢ Setting Weight (mg/day) Fraction
Exposure (Industrial vs. .

Scenario Commercial) Fraction, Central Hish End Absorbed,
Yderm® Tendency £ Fabs
Repackaging Industrial 1.0 60 180 0.08

a — EPA assumes repackaging of methylene chloride at 100% concentration.
b — Conditions where no gloves are used, or for any glove / gauntlet use without permeation data and without
employee training (PF = 1).
Potential impacts of PFs are presented as what-if scenarios in the dermal exposure summary Table 2-85.

In summary, dermal and inhalation exposures are expected for this scenario. EPA has described
uncertainties for this scenario in Section 4.4.2.
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EPA considered the assessment approach, the quality of the data, and uncertainties in assessment
results to determine a level of confidence for the 8-hr TWA data. For the inhalation air
concentration data, the primary strengths include the assessment approach, which is the use of
monitoring data, the highest of the inhalation approach hierarchy. These monitoring data include
5 data points from 1 source, and the data quality ratings from systematic review for these data
were medium. The primary limitations of these data include the age of the data (pre-PEL rule)
and uncertainty of the representativeness of these data toward the true distribution of inhalation
concentrations for the industries and sites covered by this scenario. No data were available to
compare pre- and post-PEL rule exposures in Section 2.4.1.1. Based on these strengths and
limitations of the inhalation air concentration data, the overall confidence for these 8-hr TWA
data in this scenario is medium to low. The overall confidence of the dermal dose results is
medium (full discussion in Section 2.4.1.3).

2.4.1.2.5 Batch Open-Top Vapor Degreasing
EPA found no monitoring data for methylene chloride in this use. To fill this data gap, EPA
performed modeling of near-field and far-field exposure concentrations in the OTVD scenario
for both workers and ONUs. Modeling details are in Appendix F of the supplemental document
titled "Risk Evaluation for Methylene Chloride (Dichloromethane, DCM) CASRN: 75-09-2,
Supplemental Information on Releases and Occupational Exposure Assessment"(EPA., 2019b).
The central tendency and high-end 8-hr TWA exposure concentrations for this scenario exceed
the OSHA PEL value of 87 mg/m? (25 ppm) as an 8-hr TWA.

Estimates of ADC and LADC for use in assessing risk were made using the approach and
equations described in Section 2.4.1.1 and are presented in Table 2-39.

Table 2-39. Statistical Summary of Methylene Chloride 8-hr TWA Exposures (ADC and
LADC) for Workers and ONUs for Batch Open-Top Vapor Degreasing

Data Quality
Rating of
Associated Air
Central Tendency High-End Concentration
(mg/m?) (mg/m?) Data
Workers (Near-Field)
8-hr TWA Exposure Concentration 170 740
Average Daily Concentration 13 170 N/A — Modeled
(ADC)
- - Data
Lifetime Average Daily 67 380
Concentration (LADC)
ONUs (Far-Field)
8-hr TWA Exposure Concentration 86 460
Average Daily Concentration 20 100 N/A — Modeled
(ADC)
T - Data
Lifetime Average Daily 34 230
Concentration (LADC)
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Table 2-40 presents modeled dermal exposures during batch open-top vapor degreasing use.

Table 2-40. Summary of Dermal Exposure Doses to Methylene Chloride for Batch Open-
Top Vapor Degreasing

o tional Use Settin Maximum Dermal Exposure Dose Calculated
ceupationa s¢ Setting Weight (mg/day)® Fraction
Exposure (Industrial vs. .

Scenario Commercial) Fraction, Central Hich End Absorbed,
Yderm® Tendency tgh &n Fabs
Batch Open-Top
Vapor Industrial 1.0 60 180 0.08
Degreasing

a - EPA assumes that 100% methylene chloride is used for vapor degreasing operations.

b — Conditions where no gloves are used, or for any glove / gauntlet use without permeation data and without
employee training (PF = 1).

Potential impacts of PFs are presented as what-if scenarios in the dermal exposure summary Table 2-85.

In summary, dermal and inhalation exposures are expected for this scenario. EPA has described
uncertainties for this scenario in Section 4.4.2.

EPA considered the assessment approach, the quality of the data, and uncertainties in assessment
results to determine a level of confidence for the 8-hr TWA inhalation air concentrations. The
primary strengths include the assessment approach, which is the use of modeling, in the middle
of the inhalation approach hierarchy. A Monte Carlo simulation using the Latin hypercube
sampling method with 100,000 iterations was used to capture the range of potential input
parameters. Vapor generation rates were derived from methylene chloride unit emissions and
operating hours reported in the 2014 NEI (EPA, 2018a). The primary limitations of the air
concentration outputs from the model include the uncertainty of the representativeness of these
data toward the true distribution of inhalation concentrations for the industries and sites covered
by this scenario. Added uncertainties include that emissions data available in the 2014 NEI were
only found for eight total units, and the underlying methodologies used to estimate these
emissions are unknown. Based on these strengths and limitations of the air concentrations, the
overall confidence for these 8-hr TWA data in this scenario is medium to low. The overall
confidence of the dermal dose results is medium (full discussion in Section 2.4.1.3).

2.4.1.2.6 Conveyorized Vapor Degreasing
EPA found no monitoring data for methylene chloride in this use. To fill this data gap, EPA
performed modeling of near-field and far-field exposure concentrations in the conveyorized
vapor degreasing scenario for both workers and ONUs. Modeling details are in Appendix F of
the supplemental document titled "Risk Evaluation for Methylene Chloride (Dichloromethane,
DCM) CASRN: 75-09-2, Supplemental Information on Releases and Occupational Exposure
Assessment"(EPA, 2019b). The central tendency 8-hr TWA worker exposure concentration for
this scenario is approximately twice the OSHA PEL value of 87 mg/m? (25 ppm) as an 8-hr
TWA, while the high-end estimate is approximately five times higher. Exposure concentrations
for ONUs are also considerably higher than the OSHA PEL.
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Estimates of ADC and LADC for use in assessing risk were made using the approach and
equations described in Section 2.4.1.1 and are presented in Table 2-41.

Table 2-41. Statistical Summary of Methylene Chloride 8-hr TWA Exposures (ADC and
LADC) for Workers and ONUs for Conveyorized Vapor Degreasing

Data Quality
Rating of
Associated Air
Central Tendency High-End Concentration
(mg/m?) (mg/m?) Data
Workers (Near-Field)
8-hr TWA Exposure 490 1,400
Concentration
Average Daily Concentration 110 120 N/A — Modeled
(ADC) Data
Lifetime Average Daily
Concentration (LADC) 190 720
ONUs (Far-Field
8-hr TWA Exposure 250 900
Concentration
Average Daily Concentration 53 710 N/A — Modeled
(ADC) Data
Lifetime Average Daily
Concentration (LADC) 100 460

Table 2-42 presents modeled dermal exposures during conveyorized vapor degreasing use.

Table 2-42. Summary of Dermal Exposure Doses to Methylene Chloride for Conveyorized

Vapor Degreasin

o tional Use Setti Maximum Dermal Exposure Dose | Calculated
seupationa 56 SETINS Weight (mg/day)"® Fraction
Exposure (Industrial vs. .

Scenario Commercial) Fraction, Central Hich End Absorbed,
Yderm® Tendency tgh n Fabs
Conveyorized
Vapor Industrial 1.0 60 180 0.08
Degreasing

a - EPA assumes that 100% methylene chloride is used for vapor degreasing operations.
b — Conditions where no gloves are used, or for any glove / gauntlet use without permeation data and without
employee training (PF = 1).
Potential impacts of PFs are presented as what-if scenarios in the dermal exposure summary Table 2-85.

In summary, dermal and inhalation exposures are expected for this scenario. EPA has described
uncertainties for this scenario in Section 4.4.2.

Page 143 of 753




Case 20-2729, Document 5-2, 08/18/2020, 2910540, Page151 of 764

EPA considered the assessment approach, the quality of the data, and uncertainties in assessment
results to determine a level of confidence for the 8-hr TWA inhalation air concentrations. The
primary strengths include the assessment approach, which is the use of modeling, in the middle
of the inhalation approach hierarchy. A Monte Carlo simulation using the Latin hypercube
sampling method with 100,000 iterations was used to capture the range of potential input
parameters. Vapor generation rates were derived from methylene chloride unit emissions and
operating hours reported in the 2014 NEI (EPA, 2018a). The primary limitations of the air
concentration outputs from the model include the uncertainty of the representativeness of these
data toward the true distribution of inhalation concentrations for the industries and sites covered
by this scenario. Added uncertainties include that emissions data available in the 2014 NEI were
only found for two total units, and the underlying methodologies used to estimate these
emissions are unknown. Based on these strengths and limitations of the air concentrations, the
overall confidence for these 8-hr TWA data in this scenario is medium to low. The overall
confidence of the dermal dose results is medium (full discussion in Section 2.4.1.3).

2.4.1.2.7 Cold Cleaning
EPA found limited inhalation monitoring data for cold cleaning manufacturing from published
literature sources. TNO (CIVO) (1999) indicated that mean exposure values for cold degreasing
were found to be approximately 280 mg/m? on average, ranging from 14 to over 1,000 mg/m?>.
The referenced data were from United Kingdom (U.K.) Health and Safety Executive (HSE)
reports from 1998, but details, including specific worker activities and sampling times were not
available. Lists of all inhalation monitoring data found in data sources and associated systematic
review data quality ratings are available in Appendix A of the supplemental document "Risk
Evaluation for Methylene Chloride (Dichloromethane, DCM) CASRN: 75-09-2, Supplemental
Information on Releases and Occupational Exposure Assessment"(EPA. 2019b).

Because the underlying data were not available, EPA assessed the average value of 280 mg/m? as
the central tendency, and the maximum reported value of 1,000 mg/m? as the high-end estimate
of potential occupational inhalation exposure for this scenario. The central tendency 8-hr TWA
exposure concentration for this scenario is approximately three times the OSHA PEL value of

87 mg/m> (25 ppm) as an 8-hr TWA, while the high-end estimate is almost 12 times higher. All
data points were pre-PEL rule or during the transition period (see Section 2.4.1.1 for pre-PEL,
transition, and post-PEL rule periods).

Using these 8-hr TWA exposure concentrations, EPA calculated the ADC and LADC. The
results of these calculations are shown in Table 2-43.
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Table 2-43. Worker Exposure to Methylene Chloride During Cold Cleaning?®

Data Quality
Rating of
Number Central Associated Air
of Tendency | High-End | Concentration

Samples (mg/m?) (mg/m?) Data

8-hr TWA Exposure 730 1,000

Concentration

Average Daily Concentration b

(ADC) unknown 64 230 Low

Lifetime Average Daily

Concentration (LADC) 1o >10

Source: TNO (CIVO) (1999)
a — No data for ONUs were found; EPA assumes that ONU exposures are less than worker exposures.
b — One source provided a range of values for an unknown number of samples.

EPA has not identified short-term exposure data from cold cleaning using methylene chloride,
nor personal or area data on or parameters for modeling potential ONU inhalation exposures.
Since ONUs do not directly handle formulations containing methylene chloride, EPA expects
ONU inhalation exposures to be lower than worker inhalation exposures. Information on
processes and worker activities are insufficient to determine the proximity of ONUs to workers
and sources of emissions, so relative exposure of ONUs to workers cannot be quantified.

Note that EPA also performed a Monte Carlo simulation with 100,000 iterations using the Latin
hypercube sampling method to model near-field and far-field exposure concentrations for the
cold cleaning scenario. EPA calculated the 50th and 95th percentile 8-hr TWA concentrations to
represent a central tendency and worst-case estimate of potential occupational inhalation
exposures, respectively, for this life cycle stage. For workers, the modeled 8-hr TWA exposures
are 1 mg/m? at the 50™ percentile and 103.8 mg/m? at the 95™ percentile. For ONUs, the modeled
8-hr TWA exposures are 0.5 mg/m?> at the 50" percentile and 60 mg/m? at the 95" percentile. For
the risk evaluation, EPA used the available monitoring data for several reasons. The monitoring
data have higher weight of evidence due to higher relevance than modeling results for this use
for several reasons because the monitoring data are known to be relevant to this use, and the
modeled results cannot be validated and do not capture the full range of possible exposure
concentrations identified by the monitoring data for this use. For example, the 95th percentile
modeling results appear equal to about the 25th percentile of monitoring data. Modeling details
are in Appendix F of the supplemental document titled "Risk Evaluation for Methylene Chloride
(Dichloromethane, DCM) CASRN: 75-09-2, Supplemental Information on Releases and
Occupational Exposure Assessment"(EPA, 2019b).

Table 2-44 presents modeled dermal exposures during cold cleaning use.
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Table 2-44. Summary of Dermal Exposure Doses to Methylene Chloride for Cold Cleaning

o tional Use Seti Maximum Dermal EXPOS“ll)'e Dose | Calculated
ceupationa S¢ Setins Weight (mg/day) Fraction
Exposure (Industrial vs. .

Scenario Commercial) Fraction, Central Hich End Absorbed,
Yderm® Tendency g Fabs
Cold Cleaning Industrial 1.0 60 180 0.08

a - EPA assumes that 100% methylene chloride is used for cold cleaning operations.

b — Conditions where no gloves are used, or for any glove / gauntlet use without permeation data and without
employee training (PF = 1).

Potential impacts of PFs are presented as what-if scenarios in the dermal exposure summary Table 2-85.

In summary, dermal and inhalation exposures are expected for this scenario. EPA has described
uncertainties for this scenario in Section 4.4.2.

EPA considered the assessment approach, the quality of the data, and uncertainties in assessment
results to determine a level of confidence for the 8-hr TWA data. For the inhalation air
concentration data, the primary strengths include the assessment approach, which is the use of
monitoring data, the highest of the inhalation approach hierarchy. These monitoring data include
3 data points from 1 source, and the data quality ratings from systematic review for these data
were low. The primary limitations of these data include the age of the data (pre-PEL rule and
transition period) and uncertainty of the representativeness of these data toward the true
distribution of inhalation concentrations for the industries and sites covered by this scenario. The
analysis of pre- and post-rule OSHA data (summarized in Table 2-26) did not have enough data
to compare pre- to post-rule mean exposure concentrations for this OES. Additionally, the source
reported data from two studies, one of which was presented as a range, and the other presented as
a high-end exposure if stringent controls are applied. No data were available to compare pre- and
post-PEL rule exposures in Section 2.4.1.1. Based on these strengths and limitations of the
inhalation air concentration data, the overall confidence for these 8-hr TWA data in this scenario
1s medium to low. The overall confidence of the dermal dose results is medium (full discussion
in Section 2.4.1.3).

2.4.1.2.8 Commercial Aerosol Products (Aerosol Degreasing, Aerosol
Lubricants, Automotive Care Products)

EPA found limited inhalation monitoring data from a published literature source and associated
the data with commercial aerosol product applications. Finkel (2017) submitted workplace
monitoring data obtained from a FOIA request of OSHA. EPA extracted relevant monitoring
data by crosswalking the Standard Industrial Classification (SIC) codes in the dataset with
potentially relevant NAICS codes as discussed in the supplemental document "Risk Evaluation
for Methylene Chloride (Dichloromethane, DCM) CASRN: 75-09-2, Supplemental Information
on Releases and Occupational Exposure Assessment"(EPA, 2019b).

For the set of 21 data points, 8-hr TWA exposure concentrations ranged from 0.1 to 396.5
mg/m>. Worker activity information was not available; therefore, it was not possible to
specifically attribute the exposures to aerosol product applications, nor to distinguish workers
from ONUs. While additional activities are possible at these sites, such as application of paints
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and coatings, use of adhesives, and use of paint strippers that contributed to methylene chloride
exposures, EPA assumes that exposures are representative of worker exposures during aerosol
product application. Sample times also varied; EPA assumed that any measurement longer than
15 minutes was done to assess compliance with the 8-hr TWA PEL, as opposed to the 15-minute
STEL, and averaged all applicable data points over 8 hours.

The central tendency 8-hr TWA exposure concentration is more than an order of magnitude
lower than the OSHA PEL value of 87 mg/m3 (25 ppm), while the high-end 8-hr TWA exposure
concentrations for this scenario is approximately 3 times the OSHA PEL. Of the 21 data points,
7 of the data points were pre-PEL rule, while 13 data points were post-PEL rule (see Section
2.4.1.1 for pre-PEL, transition, and post-PEL rule periods).

Using these 8-hr TWA exposure concentrations, EPA calculated the ADC and LADC. The
results of these calculations are shown in Table 2-47.

Table 2-45. Worker Exposure to Methylene Chloride During Aerosol Product Applications
Based on Monitoring Data?®

Data Quality
Rating of
Number Central Associated Air
of Tendency | High-End | Concentration
Samples (mg/m?) (mg/m?) Data
8-hr TWA Exposure 6.0 230
Concentration
Average Daily Concentration .
(ADC) 21 1.4 52 Medium
Lifetime Average Daily
Concentration (LADC) 24 120

Source: Finkel (2017)

a— No data for ONUs were found; EPA assumes that ONU exposures are less than worker exposures.

EPA has not identified short-term exposure data from aerosol degreasing using methylene
chloride, nor personal or area data on or parameters for modeling potential ONU inhalation
exposures. Since ONUs do not directly handle formulations containing methylene chloride, EPA
expects ONU inhalation exposures to be lower than worker inhalation exposures. Information on
processes and worker activities are insufficient to determine the proximity of ONUs to workers
and sources of emissions, so relative exposure of ONUs to workers cannot be quantified.

EPA also performed modeling for near-field and far-field exposure concentrations for the aerosol
degreasing for both workers and ONUs. Modeling details are in Appendix F of the supplemental
document titled "Risk Evaluation for Methylene Chloride (Dichloromethane, DCM) CASRN: 75-
09-2, Supplemental Information on Releases and Occupational Exposure Assessment"(EPA,
2019b). Both the central tendency and high-end 8-hr TWA exposure concentrations for workers
in this this scenario are lower than the OSHA PEL value of 87 mg/m? (25 ppm) as an 8-hr TWA.
ONUs include employees that work at the facility but do not directly apply the aerosol product to
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the service item and are therefore expected to have lower inhalation exposures and are not
expected to have dermal exposures. ONU exposures are an order of magnitude lower than the

worker exposures.

Estimates of ADC and LADC for use in assessing risk were made using the approach and
equations described in the Section 2.4.1.1 and are presented in Table 2-46. EPA also modeled
maximum 1-hr TWA exposures, which are also shown in the table.

Table 2-46. Statistical Summary of Methylene Chloride 8-hr and 1-hr TWA Exposures
(ADC and LADC) for Workers and ONUs for Aerosol Products Based on Modeling

Central Data Quality Rating
Tendency High-End of Associated Air
(mg/m?) (mg/m?) Concentration Data
Workers (Near-Field)
8-hr TWA Exposure Concentration 22 79
Average Daily Concentration
(ADC) 5.0 18
— - N/A — Modeled Data
Lifetime Average Daily Q.7 40
Concentration (LADC) ’
Maximum 1-hr TWA Exposures 68 230
ONUs (Far-Field)
8-hr TWA Exposure Concentration 0.40 33
é&/;%;ge Daily Concentration 0.09 0.74
— - N/A — Modeled Data
Lifetime Average Daily 0.16 17
Concentration (LADC) ' '
Maximum 1-hr TWA Exposures 1.2 9.7

Table 2-47 presents modeled dermal exposures during commercial aerosol use.

Table 2-47. Summary of Dermal Exposure Doses to Methylene Chloride for Commercial
Aerosol Product Uses

o tional Use Setti Maximum Dermal Exposure Dose Calculated
seupationa 56 SETINS Weight (mg/day)" Fraction
Exposure (Industrial vs. .

Scenario Commercial) Fraction, Central Hish End Absorbed,
Yderm® Tendency 18l =n Fabs
Commercial
Aerosol Product Commercial 1.0 94 280 0.13
Uses

a - EPA assumes that 100% methylene chloride is used for commercial aerosol product uses.
b — Conditions where no gloves are used, or for any glove / gauntlet use without permeation data and without
employee training (PF = 1).
Potential impacts of PFs are presented as what-if scenarios in the dermal exposure summary Table 2-85.
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In summary, dermal and inhalation exposures are expected for this scenario. EPA has described
uncertainties for this scenario in Section 4.4.2.

EPA considered the assessment approach, the quality of the data, and uncertainties in assessment
results to determine a level of confidence for the 8-hr TWA data.

For the inhalation air monitoring concentration data, the primary strengths include the
assessment approach, which is the use of monitoring data, the highest of the inhalation approach
hierarchy. These monitoring data include 21 data points from 1 source, and the data quality
ratings from systematic review for these data were medium. The primary limitations of these
data include the age of the data (7 data points pre-PEL rule and 13 data points post-PEL rule) and
uncertainty of the representativeness of these data toward the true distribution of inhalation
concentrations for the industries and sites covered by this scenario. As discussed earlier in this
section, key metadata such as worker activity and sampling descriptions were not available to
specifically attribute exposures to aerosol degreasing or to determine whether sampled activities
were representative of full-shift exposures. A comparison of pre- and post-rule OSHA data
(summarized in Table 2-26) shows that mean exposure concentrations increased by 129.7% from
pre- to post-rule. Based on these strengths and limitations of the non-spray inhalation air
concentration data, the overall confidence for these 8-hr TWA data in this scenario is medium to
low.

For the modeling approach, the primary strengths include the assessment approach, which is the
use of modeling, in the middle of the inhalation approach hierarchy. A Monte Carlo simulation
using the Latin hypercube sampling method with 100,000 iterations was used to capture the
range of potential input parameters. Various model parameters were derived from a California
Air Resources Board (CARB) brake service study at 137 automotive maintenance and repair
shops in California. The primary limitations of the air concentration outputs from the model
include the uncertainty of the representativeness of these brake servicing data toward the true
distribution of inhalation concentrations for the industries and sites covered by this scenario.
Based on these strengths and limitations of the air concentrations, the overall confidence for
these 8-hr TWA model results in this scenario is medium to low. The overall confidence of the
dermal dose results is medium (full discussion in Section 2.4.1.3).

2.4.1.2.9 Adhesives and Sealants
EPA found inhalation exposure data for both spray and non-spray industrial adhesive
application, as well as data for unknown application methods. 8-hr TWA data are primarily from
Finkel (2017) who submitted workplace monitoring data obtained from a FOIA request of
OSHA. EPA extracted relevant monitoring data by crosswalking the Standard Industrial
Classification (SIC) codes in the dataset with potentially relevant NAICS codes as discussed in
the supplemental document "Risk Evaluation for Methylene Chloride (Dichloromethane, DCM)
CASRN: 75-09-2, Supplemental Information on Releases and Occupational Exposure
Assessment"(EPA., 2019b). For the set of 468 data points, 8-hr TWA exposure concentrations
ranged from 0.11 to 2,280 mg/m>®. Worker activity information was not available; therefore, it
was not possible to specifically attribute the exposures to application of adhesives and sealants,
nor to distinguish workers from ONUs. While additional activities are possible at these sites,
such as application of paints and coatings and use of paint strippers that contribute to methylene
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chloride exposures, EPA assumes that exposures are representative of worker exposures during
use of adhesives and sealants. Sample times also varied; EPA assumed that any measurement
longer than 15 minutes was done to assess compliance with the 8-hr TWA PEL, as opposed to
the 15-minute STEL, and averaged all applicable data points over 8 hours. Additional 8-hr TWA
data for non-spray uses are primarily from a 1985 EPA Risk Assessment that compiled
laminating and gluing activities in various industries, ranging from ND to 575 mg/m? (97
samples) (EPA., 1985). A 1984 National Institute for Occupational Safety and Health (NIOSH)
Health Hazard Evaluation (HHE) performed at a flexible circuit board manufacturing site
encompassed various worker activities in adhesive mixing and laminating areas, ranging from
86.8 to 458.5 mg/m> (12 samples) (NIOSH, 1985). 8-hr TWA data for spray uses are available
from three sources TNO (CIVO) (1999); WHO (1996b); EPA (1985). Lists of all inhalation
monitoring data found in data sources and associated systematic review data quality ratings are
available in Appendix A of the supplemental document "Risk Evaluation for Methylene Chloride
(Dichloromethane, DCM) CASRN: 75-09-2, Supplemental Information on Releases and
Occupational Exposure Assessment"(EPA. 2019b).

Considering 8-hr TWA samples, 100 personal monitoring samples were available for industrial
non-spray adhesives use, 16 personal monitoring samples were available for industrial spray
adhesives use, while 468 personal monitoring samples were available for unknown application
methods. EPA calculated the 50th and 95th percentile 8-hr TWA concentrations to represent a
central tendency and high-end estimate of potential occupational inhalation exposures,
respectively, for this scenario. Central tendency 8-hr TWA exposure concentrations for these
scenarios are less than half of the OSHA PEL value of 87 mg/m? (25 ppm) as an 8-hr TWA,
while high-end estimates are between three and eight times the OSHA PEL. For non-spray
application, 98 of the data points were pre-PEL rule, while 2 data points were post-PEL rule. For
spray application all 16 data points were from the pre-PEL or transition period (see Section
2.4.1.1 for pre-PEL, transition, and post-PEL rule periods). For unknown application methods,
222 of the data points were pre-PEL rule, 49 were during the transition period, while 197 data
points were post-PEL rule.

Using these 8-hr TWA exposure concentrations, EPA calculated the ADC and LADC as
described in Section 2.4.1.1. The results of these calculations are shown in Table 2-48, Table
2-49, and Table 2-50 for industrial non-spray, industrial spray, and unknown adhesives
application, respectively.
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Table 2-48. Worker Exposure to Methylene Chloride During Industrial Non-Spray

Adhesives Use?
Central Data Quality Rating
Number of | Tendency |High-End| of Associated Air
Samples (mg/m®) | (mg/m3) | Concentration Data
8-hr TWA Exposure Concentration 10 300
Average Daily Concentration 24 67
(ADC) 100 ' High
Lifetime Average Daily
Concentration (LADC) 4.2 150

Sources: NIOSH (1985); EPA (1985); OSHA (2019)

a— No data for ONUs were found; EPA assumes that ONU exposures are less than worker exposures.

Table 2-49. Worker Exposure to Methylene Chloride During Industrial Spray Adhesives

Use?
Central Data Quality Rating
Number of | Tendency | High-End | of Associated Air

Samples (mg/m® | (mg/m3 | Concentration Data
8-hr TWA Exposure 39 560
Concentration
Average Daily Concentration .
(ADC) 16 8.9 130 Low to High
Lifetime Ayerage Daily 16 290
Concentration (LADC)

Sources: TNO (CIVO) (1999); WHO (1996b); EPA (1985)

a — No data for ONUs were found; EPA assumes that ONU exposures are less than worker exposures.

Table 2-50. Worker Exposure to Methylene Chloride During Adhesives and Sealants Use
(Unknown Application Method)?

Central Data Quality Rating
Number of | Tendency | High-End | of Associated Air

Samples (mg/m3) | (mg/m3) | Concentration Data
8-hr TWA Exposure 27 690
Concentration
Average Daily Concentration .
(ADC) 468 6.2 160 Medium
Lifetime Average Daily 1 350
Concentration (LADC)

Sources: Finkel (2017)

a — No data for ONUs were found; EPA assumes that ONU exposures are less than worker exposures.

Table 2-51 summarizes available short-term exposure data available from the same references
and industries identified above for the 8-hr TWA data, as well as OSHA inspection data. Data
range from 12 mg/m> to 720 mg/m? during adhesive application.
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Table 2-51. Summary of Personal Short-Term Exposure Data for Methylene Chloride

During Industrial Adhesives Use

Methylene Data Quality
Chloride Short- Rating of
Occupational Term Exposure | Associated Air
Exposure Worker Concentration | Duration | Concentration
Scenario Source Activity (mg/m?®) (min) Data
720
580
140
Adhesi 180
Unknown OSHA (2019) eove 160 15 High
Sprayer
360
100
280
12
Operator,
laminator #3 & 420 108
. L #4, cleaning
Flexible Circuit (Non-Spray)
Board NIOSH (1985) pray High
. Employee
Manufacturing mixing
adhesives, Dept 370 12
12 (Non-Spray)
Industrial Sign . b .
OSHA (2019) Laminator 63.4 71 High

Manufacturing

a— EPA evaluated samples with durations ranging from 10 to 15 minutes, as 15-minute exposures.

b — EPA evaluated one sample with duration of 71 minutes as a 1-hr exposure.

Note: The OSHA Short-term exposure limit (STEL) is 433 mg/m? as a 15-min TWA.

EPA has not identified personal or area data on or parameters for modeling potential ONU
inhalation exposures. Limited area monitoring data were identified (see Appendix A.6 of the
supplemental document titled "Risk Evaluation for Methylene Chloride (Dichloromethane,
DCM) CASRN: 75-09-2, Supplemental Information on Releases and Occupational Exposure

Assessment"(

EPA. 2019b)). However, the representativeness of these data for ONU exposures is

not clear because of uncertainty concerning the intended sample population and the selection of
the specific monitoring location. Since ONUs do not directly handle formulations containing
methylene chloride, EPA expects ONU inhalation exposures to be lower than worker inhalation
exposures. Information on processes and worker activities are insufficient to determine the
proximity of ONUs to workers and sources of emissions, so relative exposure of ONUs to
workers cannot be quantified.

Table 2-52 presents modeled dermal exposures during adhesives and sealants uses.
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Table 2-52. Summary of Dermal Exposure Doses to Methylene Chloride for Adhesives and
Sealants Uses

Occupational Use Settin e Dermal Exposull)‘e Dose Ll lati
p ng Weight (mg/day) Fraction
Exposure (Industrial vs. .
Scenario Commercial) Fraction, Central Hish End Absorbed,
Yderm® Tendency g Fabs
Adhesives and Industrial 1.0 60 180 0.08
Sealants Uses

a— The 2017 Preliminary Use Document (U.S. EPA, 2017b) and EPA's Use and Market Profile for Methylene
Chloride (U.S. EPA, 2017g) list commercial products containing between 30 and 100% methylene chloride.

b — Conditions where no gloves are used, or for any glove / gauntlet use without permeation data and without
employee training (PF = 1).

Potential impacts of protection factors are presented as what-if scenarios in the dermal exposure summary Table
2-85.

In summary, dermal and inhalation exposures are expected for this scenario. EPA has described
uncertainties for this scenario in Section 4.4.2.

EPA considered the assessment approach, the quality of the data, and uncertainties in assessment
results to determine a level of confidence for the 8-hr TWA data. For the non-spray inhalation air
concentration data, the primary strengths include the assessment approach, which is the use of
monitoring data, the highest of the inhalation approach hierarchy. These monitoring data include
100 data points from 3 sources, and the data quality ratings from systematic review for these data
were high. The primary limitations of these data include the age of the data (98 data points pre-
PEL rule and 2 data points post-PEL rule) and uncertainty of the representativeness of these data
toward the true distribution of inhalation concentrations for the industries and sites covered by
this scenario. A comparison of pre- and post-rule OSHA data (summarized in Table 2-26) shows
that mean exposure concentrations decreased by 45.5% from pre- to post-rule. Based on these
strengths and limitations of the non-spray inhalation air concentration data, the overall
confidence for these 8-hr TWA data in this scenario is medium.

For the spray inhalation air concentration data, the primary strengths include the assessment
approach, which is the use of monitoring data, the highest of the approach hierarchy. These
monitoring data include 16 data points from 3 sources, and the data quality ratings from
systematic review for these data were low to high. The primary limitations of these data include
the age of the data (all data points were from the pre-PEL or transition period) and uncertainty of
the representativeness of these data toward the true distribution of inhalation concentrations for
the industries and sites covered by this scenario. A comparison of pre- and post-rule OSHA data
(summarized in Table 2-26) shows that mean exposure concentrations decreased by 45.5% from
pre- to post-rule. Based on these strengths and limitations of the spray inhalation air
concentration data, the overall confidence for these 8-hr TWA data in this scenario is medium to
low. The overall confidence of the dermal dose results is medium (full discussion in Section
2.4.1.3).

For the unknown application inhalation air concentration data, the primary strengths include the
assessment approach, which is the use of monitoring data, the highest of the approach hierarchy.
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These monitoring data include 468 data points from 1 source, and the data quality ratings from
systematic review for these data were medium. The primary limitations of these data include the
age of the data (222 of the data points were pre-PEL rule, 49 were during the transition period,
while 197 data points were post-PEL rule) and uncertainty of the representativeness of these data
toward the true distribution of inhalation concentrations for the industries and sites covered by
this scenario. As discussed earlier in this section, key metadata such as worker activity and
sampling descriptions were not available to specifically attribute exposures to use of adhesives
and sealants or to determine whether sampled activities were representative of full-shift
exposures. A comparison of pre- and post-rule OSHA data (summarized in Table 2-26) shows
that mean exposure concentrations decreased by 45.5% from pre- to post-rule. Based on these
strengths and limitations of the spray inhalation air concentration data, the overall confidence for
these 8-hr TWA data in this scenario is low. The overall confidence of the dermal dose results is
medium (full discussion in Section 2.4.1.3).

2.4.1.2.10 Paints and Coatings
Occupational exposures for use of paints and coatings containing methylene chloride are
described in this section. Occupational exposures for methylene chloride-based paint and coating
removers were assessed in EPA’s TSCA Work Plan Chemical Risk Assessment Methylene
Chloride: Paint Stripping Use (U.S. EPA, 2014), and those results are included in Appendix L.
Lists of all inhalation monitoring data found in data sources and associated systematic review
data quality ratings are available in Appendix A of the supplemental document "Risk Evaluation
for Methylene Chloride (Dichloromethane, DCM) CASRN: 75-09-2, Supplemental Information
on Releases and Occupational Exposure Assessment"(EPA, 2019b).

EPA found 8-hr TWA spray coating data primarily from monitoring data at various facility
types, such as sporting goods stores, metal products, air conditioning equipment, etc., as
compiled in the 1985 EPA assessment, ranging from ND to 439.7 mg/m? (25 data points) (EPA.
1985). Two additional spray-painting data points were available from OSHA inspections
between 2012 and 2016, one in the general automotive repair sector, and the other in the Wood
Kitchen Cabinet and Countertop Manufacturing sector, of 14.2 and 222.3 mg/m* (OSHA, 2019).

For unknown coating methods, Finkel (2017) submitted workplace monitoring data obtained
from a FOIA request of OSHA. EPA extracted relevant monitoring data by crosswalking the
Standard Industrial Classification (SIC) codes in the dataset with the NAICS codes as discussed
in the supplemental document "Risk Evaluation for Methylene Chloride (Dichloromethane,
DCM) CASRN: 75-09-2, Supplemental Information on Releases and Occupational Exposure
Assessment"(EPA, 2019b). For the set of 266 data points, 8-hr TWA exposure concentrations
ranged from 0.11 to 3,365 mg/m>®. Worker activity information was not available; therefore it
was not possible to specifically attribute the exposures to the use of paints and coatings, nor to
distinguish workers from ONUs. While additional activities are possible at these sites, such as
use of paint strippers that contribute to methylene chloride exposures, EPA assumes that
exposures are representative of worker exposures during use of paints and coatings. Sample
times also varied; EPA assumed that any measurement longer than 15 minutes was done to
assess compliance with the 8-hr TWA PEL, as opposed to the 15-minute STEL, and averaged all
applicable data points over 8 hours. Additional discussion of data treatment is included in
Appendix H. The U.S. Department of Defense (DoD) provided five monitoring data points from
painting operations during structural repair. The worker activities did not indicate the method of
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paint application. The activities were also stated to have low durations (<15 minutes) but
provided sampling data that occurred over 2-hr periods. EPA assumed that there was no
exposure to methylene chloride over the remainder of the shift and calculated 8-hr TWA
exposures; this assumption may not capture the entire exposure scenario, and the calculated
result is the minimum exposure during the shift.

Because the method of paint application is unknown, EPA presents the spray application data
and the unknown application data separately.

For spray painting/coating operations, 27 personal monitoring data samples were available; EPA
calculated the 50th and 95th percentile 8-hr TWA concentrations to represent a central tendency
and high-end estimate of potential occupational inhalation exposures, respectively, for this
scenario. The central tendency 8-hr TWA exposure concentration for this scenario is below the
OSHA PEL value of 87 mg/m? (25 ppm) as an 8-hr TWA, but the high-end estimate is
approximately four times higher. Of the 27 data points, 25 were pre-PEL rule, while 2 were post-
PEL rule (see Section 2.4.1.1 for pre-PEL, transition, and post-PEL rule periods).

For unknown application method operations, 271 data points were available. EPA calculated the
50th and 95th percentile 8-hr TWA concentrations to represent a central tendency and high-end
estimate of potential occupational inhalation exposures, respectively, for this scenario. The
central tendency 8-hr TWA exposure concentration for this scenario is approximately seven
times below the OSHA PEL value of 87 mg/m® (25 ppm) as an 8-hr TWA, and the high-end
estimate is approximately three times higher. Of the 271 data points, 72 were pre-PEL rule, 49
during the transition period, and 150 were post-PEL rule (see Section 2.4.1.1 for pre-PEL,
transition, and post-PEL rule periods).

Using these 8-hr TWA exposure concentrations, EPA calculated the ADC and LADC as
described in the Section 2.4.1.1. The results of these calculations are shown in Table 2-53 and
Table 2-54 for spray coating and unknown paint/coating application, respectively.

Table 2-53. Worker Exposure to Methylene Chloride During Paint/Coating Spray
Application®

Number | Central Data Quality Rating
of Tendency | High-End of Associated Air
Samples | (mg/m?3) (mg/m3) |Concentration Data
8-hr TWA Exposure 70 360
Concentration
Average Daily Concentration )
(ADC) 27 16 83 High
Lifetime Ayerage Daily 73 190
Concentration (LADC)

Sources: OSHA (2019); EPA (1985)
a— No data for ONUs were found; EPA assumes that ONU exposures are less than worker exposures.
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Table 2-54. Worker Exposure to Methylene Chloride During Paint/Coating Application

(Unknown Application Method)?

Number | Central Data Quality Rating
of Tendency | High-End of Associated Air
Samples | (mg/m?) (mg/m®) |Concentration Data
8-hr TWA Exposure 12 260
Concentration
Average Daily Concentration . .
(ADC) 271 2.8 60 High and Medium
Lifetime Ayerage Daily 49 130
Concentration (LADC)

Sources: Defense Occupational and Environmental Health Readiness System - Industrial Hygiene (DOEHRS-IH)

(2018); Finkel (2017)

a — No data for ONUs were found; EPA assumes that ONU exposures are less than worker exposures.

Table 2-55 summarizes available short-term exposure data available from the DoD sampling
identified above for the 8-hr TWA data, as well as short-term exposure data during painting at a
Metro bus maintenance shop in 1981, and spray painting in a spray booth at a metal fabrication

plant in 1973.
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Table 2-55. Summary of Personal Short-Term Exposure Data for Methylene Chloride
During Paint/Coating Use

Methylene Data Quality
Chloride Short- Rating of
Occupational Term Exposure Associated Air
Exposure Worker Concentration Duration Concentration
Scenario Source Activity (mg/m°) (min) Data
— b
oo | sty [ Pomne L Noeo0D L8 [T
Shop (1981) Painting ND (<0.01) 50°¢
64 320
Spray Painter in 54 320b
Aisle No. 2 63 270
Metal (Front) Spray
Fabri(:::tion Vandervort and Booth 36 20 Medium
Dot Polakoff (1973) 74 29° 4
Spray Painter in 1.0 18%
Aisle No. 1 3.0 23 b
(Rear) Spray
b
Booth 4.0 22
Palntlpg 41
Operations
Palntlpg 41
Operations
Pam@ng 41
Operations
Pam@ng 41
Operations
Priming
) Operations 32
Defense IND-002-00
Department of M‘,w Chemical
Environmental . . 1.7
Defense — . cleaning multi
" Health Readiness a :
Painting and X ops. 15 High
Coati System - Industrial
oating Hveiene IND-OQ6-00
Operations (DOEHRS-IH) Coating
(2018) Operations, 1.9
Multiple
Operations
IND-006-00
Coating
Operations, 1.9
Multiple
Operations
NPS ECE
aerosol can 13.5
painting
Industrial Slign OSHA (2019 Floor Manager, 133.9 79 High
Manufacturing OSIA (2019) Painter

ND — not detected

a— EPA evaluated 11 samples, with durations ranging from 15 to 20 minutes, as 15-minute exposures.
b — EPA evaluated seven samples, with durations ranging from of 22 to 32 minutes, as 30-minute exposures.
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¢ — EPA evaluated one sample, with duration of 50 minutes, as 1-hr exposure.
Note: The OSHA Short-term exposure limit (STEL) is 433 mg/m? as a 15-min TWA.

EPA has not identified personal or area data on or parameters for modeling potential ONU
inhalation exposures. Since ONUs do not directly handle formulations containing methylene
chloride, EPA expects ONU inhalation exposures to be lower than worker inhalation exposures.
Information on processes and worker activities are insufficient to determine the proximity of
ONUs to workers and sources of emissions, so relative exposure of ONUs to workers cannot be
quantified.

Table 2-56 presents modeled dermal exposures during paint and coatings uses.

Table 2-56. Summary of Dermal Exposure Doses to Methylene Chloride for Paint and
Coatings Uses

Occupational Use Settin Maximum Dermal Exposull;e Pose | Calculated
up ng Weight (mg/day) Fraction
Exposure (Industrial vs. .
Scenario Commercial) Fraction, Central Hich End Absorbed,
Yderm* Tendency gh En Fabs
Paint and Industrial 1.0 60 180 0.08
Coatings

a— The 2016 CDR includes a submission that reports >90% concentration during commercial and consumer use
(U.S. EPA, 2016). EPA assumes up to 100% concentration, and that similar concentrations will be used for
industrial paints and coatings.

b — Conditions where no gloves are used, or for any glove / gauntlet use without permeation data and without
employee training (PF = 1).

Potential impacts of protection factors are presented as what-if scenarios in the dermal exposure summary Table
2-85.

In summary, dermal and inhalation exposures are expected for this scenario. EPA has described
uncertainties for this scenario in Section 4.4.2.

EPA considered the assessment approach, the quality of the data, and uncertainties in assessment
results to determine a level of confidence for the 8-hr TWA inhalation data. For the spray
inhalation air concentration data, the primary strengths include the assessment approach, which
is the use of monitoring data, the highest of the inhalation approach hierarchy. These monitoring
data include 27 data points from 2 sources, and the data quality ratings from systematic review
for these data were high and medium. The primary limitations of these data include the age of the
data (25 data points pre-PEL rule and 2 data points post-PEL rule) and uncertainty of the
representativeness of these data toward the true distribution of inhalation concentrations for the
industries and sites covered by this scenario. A comparison of pre- and post-rule OSHA data
(summarized in Table 2-26) shows that mean exposure concentrations decreased by 47.8% from
pre- to post-rule. Based on these strengths and limitations of the inhalation air concentration data,
the overall confidence for these 8-hr TWA data in this scenario is medium.

For the unknown application method spray inhalation air concentration data, the primary

strengths include the assessment approach, which is the use of monitoring data, the highest of the
approach hierarchy. These monitoring data include 271 data points from two sources, and the
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data quality ratings from systematic review for these data were medium and high. The primary
limitations of these data include the age of the data (72 data points pre-PEL rule, 49 data points
from the transition period, and 150 data points post-PEL rule) and uncertainty of the
representativeness of these data toward the true distribution of inhalation concentrations for the
industries and sites covered by this scenario. As discussed earlier in this section, key metadata
such as worker activity and sampling descriptions were not available to specifically attribute
exposures to the use of paints and coatings or to determine whether sampled activities were
representative of full-shift exposures. Based on these strengths and limitations of the spray
inhalation air concentration data, the overall confidence for these 8-hr TWA data in this scenario
is low. The overall confidence of the dermal dose results is medium (full discussion in Section
2.4.1.3).

2.4.1.2.11 Adhesive and Caulk Removers
EPA did not find specific industry information exposure data for adhesive and caulk removers.
Products listed in EPA's Use and Market Profile for Methylene Chloride (U.S. EPA, 2017¢g)
indicate potential use in flooring adhesive removal. Based on expected worker activities, EPA
assumes that the use of adhesive and caulk removers is similar to paint stripping by professional
contractors, as discussed in the supplemental document titled "Risk Evaluation for Methylene
Chloride (Dichloromethane, DCM) CASRN: 75-09-2, Supplemental Information on Releases and
Occupational Exposure Assessment"(EPA, 2019b). Therefore, EPA uses the air concentration
data from the 2014 Risk Assessment on Paint Stripping Use for Methylene Chloride (U.S. EPA
2014).

EPA calculated the 50th and 95th percentile 8-hr TWA concentrations to represent a central
tendency and high-end estimate of potential occupational inhalation exposures, respectively, for
this scenario. The central tendency 8-hr TWA exposure concentration for this scenario is
approximately 17 times the OSHA PEL value of 87 mg/m? (25 ppm) as an 8-hr TWA, while the
high-end estimate is almost 34 times higher. All of the data points were pre-PEL rule.

Using these 8-hr TWA exposure concentrations, EPA calculated the ADC and LADC as
described in Section 2.4.1.1 and shown in Table 2-57.
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Table 2-57. Worker Exposure to Methylene Chloride for During Use of Adhesive and
Caulk Removers?

Data Quality
Rating of
Number | Central Associated Air
of Tendency High-End Concentration
Samples | (mg/m?) (mg/m?) Data
8-hr TWA Exposure
Concentration 1,500 3,000
I(Z\/Brélsge Daily Concentration unknown - - High
Lifetime Average Daily
Concentration (LADC) 600 1,500

Source: U.S. EPA (2014)

a— No data for ONUs were found; EPA assumes that ONU exposures are less than worker exposures.

Table 2-58 summarizes available short-term exposure data from paint stripping using methylene
chloride, which is assumed to be similar to use of adhesive and caulk removers.

Table 2-58. Short-Term Exposure to Methylene Chloride During Use of Adhesive and
Caulk Removers

Data Quality
Central Rating of
Number Tendency Associated Air
of (Midpoint) High-End Concentration
Samples (mg/m?) (mg/m?) Data
Professional Contractors unknown 7,100 14,000 High

Source: U.S. EPA (2014)
Note: The OSHA Short-term exposure limit (STEL) is 433 mg/m?® as a 15-min TWA. Durations of the short-term

samples in the summary data set are not known.

EPA did not identify personal or area data on or parameters for modeling potential ONU
inhalation exposures. Since ONUs do not directly handle formulations containing methylene
chloride, EPA expects ONU inhalation exposures to be lower than worker inhalation exposures.
Information on processes and worker activities are insufficient to determine the proximity of
ONUs to workers and sources of emissions, so relative exposure of ONUs to workers cannot be
quantified.

Table 2-59 presents modeled dermal exposures during adhesive and caulk removal.
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Table 2-59. Summary of Dermal Exposure Doses to Methylene Chloride for Adhesive and
Caulk Removers

o tional Use Settin Maximum Dermal Exposure Dose Calculated
ceupationa s¢ Setting Weight (mg/day)® Fraction
Exposure (Industrial vs. .

Scenario Commercial) Fraction, Central Hich End Absorbed,
Yderma Tendency lg n Fabs
Adhesive and Commercial 0.9 85 260 0.13
Caulk Removers

a— EPA's Use and Market Profile for Methylene Chloride (U.S. EPA, 2017¢) lists commercial products containing
up to 90% methylene chloride.

b — Conditions where no gloves are used, or for any glove / gauntlet use without permeation data and without
employee training (PF = 1).

Potential impacts of protection factors are presented as what-if scenarios in the dermal exposure summary Table
2-85.

In summary, dermal and inhalation exposures are expected for this scenario. EPA has described
uncertainties for this scenario in Section 4.4.2.

EPA considered the assessment approach, the quality of the data, and uncertainties in assessment
results to determine a level of confidence for the 8-hr TWA data. For the inhalation air
concentration data, the primary strengths include the assessment approach, which is the use of
monitoring data, the highest of the inhalation approach hierarchy. These monitoring data include
>4 data points from 1 source, and the data quality ratings from systematic review for these data
were high. The primary limitations of these data include the age of the data (pre-PEL rule) and
uncertainty of the representativeness of these data toward the true distribution of inhalation
concentrations for the industries and sites covered by this scenario. The analysis of pre- and post-
rule OSHA data (summarized in Table 2-26) did not have enough data to compare pre- to post-
rule mean exposure concentrations for this OES. Additional uncertainties are that the data
available were compiled from a secondary source, which only presented the high, median, and
low values. Based on these strengths and limitations of the inhalation air concentration data, the
overall confidence for these 8-hr TWA data in this scenario is medium to low. The overall
confidence of the dermal dose results is medium (full discussion in Section 2.4.1.3).

2.4.1.2.12 Fabric Finishing
Finkel (2017) submitted workplace monitoring data obtained from a FOIA request of OSHA.
EPA extracted relevant monitoring data by crosswalking the Standard Industrial Classification
(SIC) codes in the dataset with potentially relevant NAICS codes as discussed in the
supplemental document "Risk Evaluation for Methylene Chloride (Dichloromethane, DCM)
CASRN: 75-09-2, Supplemental Information on Releases and Occupational Exposure
Assessment"(EPA, 2019b). For the set of 38 data points, 8-hr TWA exposure concentrations
ranged from 0.11 to 331.3 mg/m®. Worker activity information was not available; therefore it
was not possible to specifically attribute the exposures to fabric finishing process, nor to
distinguish workers from ONUs. While additional activities are possible at these sites, such as
use of spot cleaners or general cleaning solvents that contribute to methylene chloride exposures,
EPA assumes that exposures are representative of worker exposures during fabric finishing.
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Sample times also varied; EPA assumed that any measurement longer than 15 minutes was done
to assess compliance with the 8-hr TWA PEL, as opposed to the 15-minute STEL, and averaged
all applicable data points over 8 hours. Additional discussion of data treatment is included in
Appendix H. An additional two data points were provided by OSHA for a presser (0.8 mg/m> —
used as worker exposure) and a finishing department supervisor (1.2 mg/m> — used as ONU
exposure) (OSHA, 2019). Lists of all inhalation monitoring data found in data sources and
associated systematic review data quality ratings are available in Appendix A of the
supplemental document "Risk Evaluation for Methylene Chloride (Dichloromethane, DCM)
CASRN: 75-09-2, Supplemental Information on Releases and Occupational Exposure
Assessment"(EPA, 2019b).

Overall, 39 personal monitoring data samples were available for workers and one sample
available for ONUs; EPA calculated the 50th and 95th percentile 8-hr TWA concentrations to
represent a central tendency and high-end estimate of potential occupational inhalation
exposures, respectively, for this scenario. The central tendency 8-hr TWA exposure
concentration for workers is approximately one order of magnitude less than the OSHA PEL
value of 87 mg/m> (25 ppm) as an 8-hr TWA, while the high-end estimate for workers is
approximately twice the PEL value. Exposure concentrations for ONUs based on the single data
point are an order of magnitude less than the PEL value. Of the 39 worker data points, 25 were
pre-PEL rule, 10 were from the transition period, and 4 were post-PEL rule. The single ONU
data point was post-PEL (see Section 2.4.1.1 for pre-PEL, transition, and post-PEL rule periods).

Using these 8-hr TWA exposure concentrations, EPA calculated the ADC and LADC as
described in Section 2.4.1.1 and shown in Table 2-60.

Table 2-60. Worker and ONU Exposure to Methylene Chloride During Fabric Finishing

Data Quality
Rating of
Number Central Associated Air
of Tendency | High-End | Concentration
Samples (mg/m?) (mg/m?) Data
Workers
8-hr TWA Exposure 73 140
Concentration
Average Daily Concentration 39 18 31 Medium and
(ADC) ’ High
Lifetime Average Daily 31 70
Concentration (LADC) ’
Occupational Non-Users
8-hr TWA Exposure 12
Concentration ’
Average Daily Concentration .
(ADC) 1 0.27 High
Lifetime Average Daily
Concentration (LADC) 0.47 0.61
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Source: Finkel (2017); OSHA (2019).

Table 2-61 summarizes available short-term exposure data available from OSHA inspections

Table 2-61. Summary of Personal Short-Term Exposure Data for Methylene Chloride
During Fabric Finishing

Methylene Data Quality
Chloride Short- Rating of
Occupational Term Exposure Associated Air
Exposure Worker Concentration Duration Concentration
Scenario Source Activity (mg/m?®) (min) Data
All Other
Leather Good Sprayer of
and Allied OSHA (2019) Methylene 10 1942 High
Product Chloride
Manufacturing

a — As there are no health comparisons for 2- or 3-hr samples, this data point is presented but not used to calculate
risk.

Table 2-62 presents modeled dermal exposures during fabric finishing.

Table 2-62. Summary of Dermal Exposure Doses to Methylene Chloride for Fabric
Finishing

Occupational Use Settin larmun Dermal Exposulr;e Dose Letmlinieg
p ng Weight (mg/day) Fraction
Exposure (Industrial vs. .
Scenario Commercial) Fraction, Central Hich End Absorbed,
Yderm* Tendency tgh o Fabs
Fabric Finishing Commercial 0.95 90 270 0.13

a— EPA's Use and Market Profile for Methylene Chloride (U.S. EPA, 2017¢) lists commercial products containing
up to 95% methylene chloride.

b — Conditions where no gloves are used, or for any glove / gauntlet use without permeation data and without
employee training (PF = 1).

Potential impacts of protection factors are presented as what-if scenarios in the dermal exposure summary Table
2-85.

In summary, dermal and inhalation exposures are expected for this scenario. EPA has described
uncertainties for this scenario in Section 4.4.2.

EPA considered the assessment approach, the quality of the data, and uncertainties in assessment
results to determine a level of confidence for the 8-hr TWA data. For the worker inhalation air
concentration data, the primary strengths include the assessment approach, which is the use of
monitoring data, the highest of the inhalation approach hierarchy. These monitoring data include
39 data points from 2 sources, and the data quality ratings from systematic review for these data
were medium (38 data points) and high (1 data point). The primary limitations of these data
include the age of the data (25 data points pre-PEL rule, 10 data points from the transition
period, and 4 data points post-PEL rule) and uncertainty of the representativeness of these data
toward the true distribution of inhalation concentrations for the industries and sites covered by
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this scenario. As discussed earlier in this section, key metadata such as worker activity and
sampling descriptions were not available in the Finkel (2017) dataset to specifically attribute
exposures to fabric finishing or to determine whether sampled activities were representative of
full-shift exposures. A comparison of pre- and post-rule OSHA data (summarized in Table 2-26)
shows that mean exposure concentrations decreased by 93.4% from pre- to post-rule. Based on
these strengths and limitations of the inhalation air concentration data, the overall confidence for
the worker 8-hr TWA data in this scenario is low.

For the ONU inhalation air concentration data, the primary strength is the use of post-PEL
monitoring data, the highest of the inhalation approach hierarchy. The primary limitation is that
only one data point is available. The uncertainty of the representativeness of this data point
toward the true distribution of inhalation concentrations for the industries and sites covered by
this scenario. Based on these strengths and limitations of the ONU inhalation air concentration
data, the overall confidence for the ONU 8-hr TWA data in this scenario is low. The overall
confidence of the dermal dose results is medium (full discussion in Section 2.4.1.3).

2.4.1.2.13 Spot Cleaning
Finkel (2017) submitted workplace monitoring data obtained from a FOIA request of OSHA.
EPA extracted relevant monitoring data by crosswalking the Standard Industrial Classification
(SIC) codes in the dataset with the NAICS codes for Industrial Launderers and Drycleaning and
Laundry Services (except Coin-Operated). For the set of 18 data points, 8-hr TWA exposure
concentrations ranged from 0.1 to 410.4 mg/m>. Worker activity information was not available;
therefore it was not possible to specifically attribute the exposures to spot cleaning, nor to
distinguish workers from ONUs. While additional activities are possible at these sites, such as
use general cleaning solvents that contribute to methylene chloride exposures, EPA assumes that
exposures are representative of worker exposures during spot cleaning. Sample times also varied;
EPA assumed that any measurement longer than 15 minutes was done to assess compliance with
the 8-hr TWA PEL, as opposed to the 15-minute STEL, and averaged all applicable data points
over 8 hours. Lists of all inhalation monitoring data found in data sources and associated
systematic review data quality ratings are available in Appendix A of the supplemental document
"Risk Evaluation for Methylene Chloride (Dichloromethane, DCM) CASRN: 75-09-2,
Supplemental Information on Releases and Occupational Exposure Assessment"(EPA, 2019b).

EPA calculated the 50th and 95th percentile 8-hr TWA concentrations to represent a central
tendency and high-end estimate of potential occupational inhalation exposures, respectively, for
this scenario. The central tendency value was two orders of magnitude less than the OSHA PEL
value of 87 mg/m3 (25 ppm), while the high end value was approximately two times the OSHA
PEL. Of the 18 data points, 14 were pre-PEL rule, 1 was from the transition period, and 3 were
post-PEL rule (see Section 2.4.1.1 for pre-PEL, transition, and post-PEL rule periods).

Using these 8-hr TWA exposure concentrations, EPA calculated the ADC and LADC as
described in Section 2.4.1.1 and shown in Table 2-63.
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Table 2-63. Worker Exposure to Methylene Chloride for During Spot Cleaning?®

Data Quality
Rating of
Number Central Associated Air
of Tendency | High-End | Concentration
Samples | (mg/m?) (mg/m?) Data
8-hr TWA Exposure 0.67 190
Concentration
Average Daily Concentration .
(ADC) 18 0.15 42 Medium
Lifetime Average Daily
Concentration (LADC) 0.26 95

Source: Finkel (2017)

a — No data for ONUs were found; EPA assumes that ONU exposures are less than worker exposures.

EPA has not identified personal or area data on short term exposures or potential ONU inhalation
exposures. EPA has developed a model to evaluate potential worker and ONU exposures during
spot cleaning for various solvents; however, the specific methylene chloride use rate during spot
cleaning was not reasonably available. This is a critical data gap and other solvent use rates may
not be applicable. EPA classified retail sales workers (e.g., cashiers), sewers, tailors, and other
textile workers as “occupational non-users” because they perform work at the dry cleaning shop,
but do not directly handle dry cleaning solvents. Since ONUs do not directly handle formulations
containing methylene chloride, EPA expects ONU inhalation exposures to be lower than worker
inhalation exposures. Information on processes and worker activities are insufficient to
determine the proximity of ONUs to workers and sources of emissions, so relative exposure of
ONUs to workers cannot be quantified.

Table 2-64 presents modeled dermal exposures during spot cleaning.

Table 2-64. Summary of Dermal Exposure Doses to Methylene Chloride for Spot Cleaning

o ational Use Settin Maximum Dermal EXPOS“:e Dose Calculated
ceupatio 3¢ SETIIE Weight (mg/day) Fraction
Exposure (Industrial vs. .

Scenario Commercial) Fraction, Central Hish End Absorbed,
Yderma Tendency g Fabs
Spot Cleaning Commercial 0.9 85 260 0.13

a— EPA's Use and Market Profile for Methylene Chloride (U.S. EPA, 2017¢) lists commercial products containing
up to 90% methylene chloride.

b — Conditions where no gloves are used, or for any glove / gauntlet use without permeation data and without
employee training (PF = 1).

Potential impacts of protection factors are presented as what-if scenarios in the dermal exposure summary Table
2-85.

In summary, dermal and inhalation exposures are expected for this scenario. EPA has described
uncertainties for this scenario in Section 4.4.2.
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EPA considered the assessment approach, the quality of the data, and uncertainties in assessment
results to determine a level of confidence for the 8-hr TWA data. For the inhalation air
concentration data, the primary strengths include the assessment approach, which is the use of
monitoring data, the highest of the inhalation approach hierarchy. These monitoring data include
18 data points from 1 source, and the data quality ratings from systematic review for these data
were medium. The primary limitations of these data include the age of some data (15 data points
pre-PEL rule or transition period and 3 data points post-PEL rule) and uncertainty of the
representativeness of these data toward the true distribution of inhalation concentrations for the
industries and sites covered by this scenario. As discussed earlier in this section, key metadata
such as worker activity and sampling descriptions were not available in the Finkel (2017) dataset
to specifically attribute exposures to spot cleaning or to determine whether sampled activities
were representative of full-shift exposures. A comparison of pre- and post-rule OSHA data
(summarized in Table 2-26) shows that mean exposure concentrations decreased by 94.5% from
pre- to post-rule. Additionally, the data source did not specify specific worker activities;
therefore, the representativeness of these data specifically for spot cleaning is also uncertain.
Based on these strengths and limitations of the inhalation air concentration data, the overall
confidence for these 8-hr TWA data in this scenario is low. The overall confidence of the dermal
dose results is medium to low (full discussion in Section 2.4.1.3).

2.4.1.2.14 Cellulose Triacetate Film Production
EPA found 8-hr TWA data primarily from six studies performed in the 1970s and 1980s. Worker
activities encompassed various areas of CTA production, including preparation, extrusion, and
coating, but each study compiled data into overall statistics for each worker type instead of
presenting separate data points (Ott et al., 1983a); (Dell et al., 1999); (TNO (CIVO), 1999). Lists
of all inhalation monitoring data found in data sources and associated systematic review data
quality ratings are available in Appendix A of the supplemental document "Risk Evaluation for
Methylene Chloride (Dichloromethane, DCM) CASRN: 75-09-2, Supplemental Information on
Releases and Occupational Exposure Assessment"(EPA., 2019b).

Because the individual data points were not available, EPA presents the average of the median,
and average of maximum values as central tendency and high end, respectively, in Table 2-75.
The central tendency and high end 8-hr TWA exposure concentrations for this scenario are
approximately 12 to 16 times the OSHA PEL value of 87 mg/m? (25 ppm) as an 8-hr TWA,
respectively. All of the data points were pre-PEL rule (see Section 2.4.1.1 for pre-PEL,
transition, and post-PEL rule periods).

Using these 8-hr TWA exposure concentrations, EPA calculated the ADC and LADC as
described in Section 2.4.1.1 and shown in Table 2-65 for CTA film manufacturing.
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Table 2-65. Worker Exposure to Methylene Chloride During CTA Film Manufacturing?®

Data Quality
Rating of
Central Associated Air
Number of | Tendency High-End | Concentration
Samples (mg/m?) (mg/m?) Data
8-hr TWA Exposure Concentration 1,000 1,400
(Ag;rét)ge Daily Concentration e 240 320 Medium and
- - Low
Lifetime Average Daily 410 560
Concentration (LADC)

Sources: Dell et al. (1999); TNO (CIVO) (1999); Ott et al. (1983a)

a— No data for ONUs were found; EPA assumes that ONU exposures are less than worker exposures.

b — Various studies were compiled to determine central tendency and high-end estimates; however, not all indicated
the number of samples. Therefore, actual number of samples is unknown.

Specific short-term data or personal or area data on or parameters for modeling potential ONU
inhalation exposures were not found. Since ONUs do not directly handle methylene chloride,
ONU inhalation exposures could be lower than worker inhalation exposures. Information on
processes and worker activities are insufficient to determine the proximity of ONUs to workers
and sources of emissions, so relative exposure of ONUs to workers cannot be quantified.

Table 2-66 presents estimated dermal exposures during CTA film manufacturing.

Table 2-66. Summary of Dermal Exposure Doses to Methylene Chloride for CTA Film

Manufacturing
o tional Use Setti Maximum Dermal Exposure Dose | Calculated
ccupationa se Setting Weight (mg/day)® Fraction
Exposure (Industrial vs. .
Scenario Commercial) Fraction, Central Hish End Absorbed,
Yderm® Tendency tgh n Fas
CTA Film Industrial 1 60 180 0.08
Manufacturing

a— EPA assumes methylene chloride is received at 100% concentration.
b — Conditions where no gloves are used, or for any glove / gauntlet use without permeation data and without
employee training (PF = 1).
Potential impacts of protection factors are presented as what-if scenarios in the dermal exposure summary Table

2-85.

In summary, dermal and inhalation exposures are expected for this scenario. EPA has described
uncertainties for this scenario in Section 4.4.2.

EPA considered the assessment approach, the quality of the data, and uncertainties in assessment
results to determine a level of confidence for the 8-hr TWA data. For the inhalation air
concentration data, the primary strengths include the assessment approach, which is the use of
monitoring data, the highest of the inhalation approach hierarchy. These monitoring data include
>166 data points from 3 sources, and the data quality ratings from systematic review for these

Page 167 of 753



http://hero.epa.gov/index.cfm?action=search.view&reference_id=730507
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3809449
http://hero.epa.gov/index.cfm?action=search.view&reference_id=29149

Case 20-2729, Document 5-2, 08/18/2020, 2910540, Pagel75 of 764

data were medium and low. The primary limitations of these data include the age of the data (all
data were pre-PEL rule) and uncertainty of the representativeness of these data toward the true
distribution of inhalation concentrations for the industries and sites covered by this scenario. The
analysis of pre- and post-rule OSHA data (summarized in Table 2-26) did not have enough data
to compare pre- to post-rule mean exposure concentrations for this OES. An additional
uncertainty for these sources is that only concentration ranges were provided rather than discrete
data points. Based on these strengths and limitations of the inhalation air concentration data, the
overall confidence for these 8-hr TWA data in this scenario is low. The overall confidence of the
dermal dose results is medium (full discussion in Section 2.4.1.3).

2.4.1.2.15 Flexible Polyurethane Foam Manufacturing
EPA found 8-hr TWA data from various sources, and cover activities such as application of mold
release, foam manufacturing (blowing), blending, and sawing in the foam or plastic industry and
tractor trailer construction. Exposures varied from 0.3 mg/m® from purge operations, to
2,200.9 mg/m? during laboratory operations (IARC., 2016; TNO (CIVO), 1999; WHO, 1996b;
Vulcan Chemicals, 1991; Reh and Lushniak, 1990; EPA, 1985; Cone Mills Corp, 1981a, b; Olin
Chemicals, 1977). Lists of all inhalation monitoring data found in data sources and associated
systematic review data quality ratings are available in Appendix A of the supplemental document
"Risk Evaluation for Methylene Chloride (Dichloromethane, DCM) CASRN: 75-09-2,
Supplemental Information on Releases and Occupational Exposure Assessment"(EPA, 2019b).

Overall, 84 8-hr TWA personal monitoring data samples were available; EPA calculated the 50th
and 95th percentile 8-hr TWA concentrations to represent a central tendency and high-end
estimate of potential occupational inhalation exposures, respectively, for this scenario. The
central tendency 8-hr TWA exposure concentration for this scenario is approximately 2.5 times
higher than the OSHA PEL value of 87 mg/m® (25 ppm) as an 8-hr TWA, while the high-end
estimate is almost 12 times higher. Of the 84 data points, 77 were pre-PEL rule, 4 were from the
transition period, and 3 were post-PEL rule (see Section 2.4.1.12.4.1.1 for pre-PEL, transition,
and post-PEL rule periods). There appear to be many diverse uses of methylene chloride in the
PU foam manufacturing industry, which may contribute to the wide range of exposure
concentrations.

Using these 8-hr TWA exposure concentrations, EPA calculated the ADC and LADC. The
results of these calculations are shown in Table 2-67.

Page 168 of 753


http://hero.epa.gov/index.cfm?action=search.view&reference_id=3827786
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3809449
http://hero.epa.gov/index.cfm?action=search.view&reference_id=81645
http://hero.epa.gov/index.cfm?action=search.view&reference_id=4213935
http://hero.epa.gov/index.cfm?action=search.view&reference_id=3970570
http://hero.epa.gov/index.cfm?action=search.view&reference_id=4214063
http://hero.epa.gov/index.cfm?action=search.view&reference_id=4213651
http://hero.epa.gov/index.cfm?action=search.view&reference_id=4213652
http://hero.epa.gov/index.cfm?action=search.view&reference_id=4213837
http://hero.epa.gov/index.cfm?action=search.view&reference_id=4213837
http://hero.epa.gov/index.cfm?action=search.view&reference_id=5355800

Case 20-2729, Document 5-2, 08/18/2020, 2910540, Pagel76 of 764

Table 2-67. Worker Exposure to Methylene Chloride During Industrial Polyurethane
Foam Manufacturing?®

Data Quality
Rating of
Number Central Associated Air
of Tendency High-End Concentration
Samples (mg/m?) (mg/m?) Data
8-hr TWA Exposure Concentration 190 1,000
A.Ver.age Daily Conce.ntratlon (ADC) ’4 44 230 High to Low
Lifetime Ayerage Daily 76 510
Concentration (LADC)

Sources: JARC (2016); TNO (CIVO) (1999); WHO (1996b); Vulcan Chemicals (1991); Reh and Lushniak (1990);

Cone Mills Corp (1981a); Cone Mills Corp (1981b); EPA (1985);0lin Chemicals (1977); OSHA (2019)

a — No data for ONUs were found; EPA assumes that ONU exposures are less than worker exposures.

Table 2-68 summarizes available short-term exposure data available from the 1985 EPA

assessment.

Table 2-68. Summary of Personal Short-Term Exposure Data for Methylene Chloride

During Polyurethane Foam Manufacturing

Data Quality
Methylene Rating of
Chloride Short- Associated
Occupational Term Exposure Air
Exposure Worker Concentration Duration Concentration
Scenario Source Activity (mg/m?) (min) Data
Foam a
Blowing 52 360
Foam a
Blowing 13 360
Foam a
Blowing 19 360
Polyurethane Bi?;?:l 17 360 °
Foam EPA (1985 E— High
Manufacturing oam 5.2 360°
Blowing
Foam a
Blowing 38 360
Foam a
Blowing i 360
Nozzle b
Cleaning 33 30

a — As there are no health comparisons for 6-hr samples, these data points are presented but not used to calculate risk
b — EPA evaluated one sample, with a 30-minute duration, as a 30-minute exposure.
Note: The OSHA Short-term exposure limit (STEL) is 433 mg/m? as a 15-min TWA.
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EPA has not identified personal or area data on or parameters for modeling potential ONU
inhalation exposures. Since ONUs do not directly handle formulations containing methylene
chloride, EPA expects ONU inhalation exposures to be lower than worker inhalation exposures.
Information on processes and worker activities are insufficient to determine the proximity of
ONUs to workers and sources of emissions, so relative exposure of ONUs to workers cannot be
quantified.

Table 2-69 presents modeled dermal exposures during polyurethane foam blowing.

Table 2-69. Summary of Dermal Exposure Doses to Methylene Chloride for Polyurethane
Foam Manufacturing

o tional Use Setti Maximum Dermal EXPOS“ll;e Dose Calculated
coupatona S¢ SEttng Weight (mg/day) Fraction
Exposure (Industrial vs. .

Scenario Commercial) Fraction, Central Hich End Absorbed,
Yderma Tendency g Fabs
Polyurethane
Foam Industrial 1 60 180 0.08
Manufacturing

a— EPA assumes workers may be exposed to 100% methylene chloride solvent during equipment cleaning.

b — Conditions where no gloves are used, or for any glove / gauntlet use without permeation data and without
employee training (PF = 1).

Potential impacts of protection factors are presented as what-if scenarios in the dermal exposure summary Table
2-85.

In summary, dermal and inhalation exposures are expected for this scenario. In addition to the
uncertainties identified for this scenario discussed in Section 4.4.2, regulations have limited the
use of methylene chloride in polyurethane foam production and fabrication. OAR’s July 16,
2007 Final National Emissions Standards for Hazardous Air Pollutants (NESHAP) for Area
Sources: Polyurethane Foam Production and Fabrication (72 FR 38864) prohibited the use of
methylene chloride-based mold release agents at molded and rebond foam facilities, methylene
chloride-based equipment cleaners at molded foam facilities, and the use of methylene chloride
to clean mix heads and other equipment at slabstock facilities. Slabstock area source facilities are
required to comply with emissions limitations for methylene chloride used as an auxiliary
blowing agent, install controls on storage vessels, and comply with management practices for
equipment leaks. The rule also prohibits methylene chloride-based adhesives for foam
fabrication. The effect of these rules on current exposure levels is unclear.

EPA considered the assessment approach, the quality of the data, and uncertainties in assessment
results to determine a level of confidence for the 8-hr TWA inhalation data. The primary
strengths include the assessment approach, which is the use of monitoring data, the highest of the
inhalation approach hierarchy. These monitoring data include 82 data points from 9 sources, and
the data quality ratings from systematic review for these data were high to low. The primary
limitations of these data include the age of the data (77 data points pre-PEL rule, 4 transition
period, and 3 data points post-PEL rule) and uncertainty of the representativeness of these data
toward the true distribution of inhalation concentrations for the industries and sites covered by
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this scenario. The analysis of pre- and post-rule OSHA data (summarized in Table 2-26) did not
have enough data to compare pre- to post-rule mean exposure concentrations for this OES. An
additional uncertainty is that some sources provided only concentration ranges rather than
discrete data points. Based on these strengths and limitations of the non-spray inhalation air
concentration data, the overall confidence for these 8-hr TWA data in this scenario is low. The
overall confidence of the dermal dose results is medium (full discussion in Section 2.4.1.3).

2.4.1.2.16 Laboratory Use
Finkel (2017) submitted workplace monitoring data obtained from a FOIA request of OSHA.
EPA extracted relevant monitoring data by crosswalking the Standard Industrial Classification
(SIC) codes in the dataset with potentially relevant NAICS codes as discussed in the
supplemental document "Risk Evaluation for Methylene Chloride (Dichloromethane, DCM)
CASRN: 75-09-2, Supplemental Information on Releases and Occupational Exposure
Assessment"(EPA, 2019b). For the set of 65 data points, 8-hr TWA exposure concentrations
ranged from 0.11 to 371.4 mg/m>®. Worker activity information was not available; therefore it
was not possible to specifically attribute the exposures to laboratory activities, nor to distinguish
workers from ONUs. While additional activities are possible at these sites, such as use cleaning
solvents that contribute to methylene chloride exposures, EPA assumes that exposures are
representative of worker exposures during laboratory use. Sample times also varied; EPA
assumed that any measurement longer than 15 minutes was done to assess compliance with the
8-hr TWA PEL, as opposed to the 15-minute STEL, and averaged all applicable data points over
8 hours. EPA also found 8-hr TWA data from a 1989 NIOSH inspection of an analytical
laboratory at Texaco (Texaco Inc, 1993), and from the U.S. Department of Defense (DoD)
(Defense Occupational and Environmental Health Readiness System - Industrial Hygiene
(DOEHRS-IH), 2018). Worker descriptions include laboratory staff, and activities include
sample preparation and transfer. Note that the NIOSH data were for various sample durations;
EPA included samples that were more than 4 hrs long as full-shift exposures and adjusted the
exposures to 8-hr TWAs, assuming that the exposure concentration for the remainder of the time
was zero, because workers were not expected to perform the activities all day. Lists of all
inhalation monitoring data found in data sources and associated systematic review data quality
ratings are available in Appendix A of the supplemental document "Risk Evaluation for
Methylene Chloride (Dichloromethane, DCM) CASRN: 75-09-2, Supplemental Information on
Releases and Occupational Exposure Assessment"(EPA. 2019b).

Overall, 76 8-hr TWA personal monitoring data samples were available; EPA calculated the 50th
and 95th percentile 8-hr TWA concentrations to represent a central tendency and high-end
estimate of potential occupational inhalation exposures, respectively, for this scenario. The
central tendency 8-hr TWA exposure concentration for this scenario is an order of magnitude
lower than the OSHA PEL value of 87 mg/m® (25 ppm) as an 8-hr TWA, while the high-end
estimate is slightly above the PEL value. Of the 76 data points, 23 were pre-PEL rule, 15 were
during the transition period and 38 were post-PEL rule (see Section 2.4.1.1 for pre-PEL,
transition, and post-PEL rule periods).

Using these 8-hr TWA exposure concentrations, EPA calculated the ADC and LADC as
described in Section 2.4.1.1 and are summarized in Table 2-70.
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Table 2-70. Worker Exposure to Methylene Chloride During Laboratory Use?

Data Quality
Rating of
Number Central Associated Air
of Tendency High-End | Concentration
Samples (mg/m?) (mg/m?) Data
8-hr TWA Exposure 6.0 100
Concentration
Average Daily Concentration High and
(ADC) 76 L4 23 Medium
Lifetime Average Daily 24 57
Concentration (LADC) '

Sources: Defense Occupational and Environmental Health Readiness System - Industrial Hygiene (DOEHRS-IH)
(2018); Texaco Inc (1993); Mccammon (1990); OSHA (2019); Finkel (2017)
a — No data for ONUs were found; EPA assumes that ONU exposures are less than worker exposures.

Table 2-71 summarizes short-term exposure data available from the same inspections identified
above for the 8-hr TWA data, as well as OSHA inspection data.

Table 2-71. Worker Personal Short-Term Exposure Data for Methylene Chloride During
Laboratory Use

Methylene Data Quality
Chloride Rating of
Occupational Short-Term | Exposure | Associated Air
Exposure Concentration | Duration | Concentration
Scenario Source Worker Activity (mg/m?®) (min) Data
sample concentrating 2.7 2334
sample sonification 3.9 2184
sample sonification 4.5 2184
washing separatory funnels
in sink near continuous 110 10
liquid/liquid extraction
column cleaning 10 200¢
Mccammon sample concentrating 30 2104 .
: Medium
(1990) sample concentrating 4.2 2344
sample concentrating 6.8 198°¢
Analytical transferring 100 mL
Laboratory methylene chloride into 9.8 1154
soil samples
collecting waste chemicals
& dumping into waste 1,000 24°
chemical storage
Defense Miscellaneous lab 311 2444
Occupational operations ’
. and Miscellanéous lab 31 2384 High
Environmental operations
Health Readiness Sample extraction and 347 180¢
System - analysis (3809, OCD) )
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Methylene Data Quality
Chloride Rating of
Occupational Short-Term | Exposure | Associated Air
Exposure Concentration | Duration | Concentration
Scenario Source Worker Activity (mg/m?®) (min) Data
Industrial (3)Gas Chromatograpy 0.7 154¢
Hygiene (GC) Extraction '
(DOEHRS-IH) | 134: Extraction of PCB in
(2018) water samples (Rm 221 - 22.5 130¢
Prep & Rm 227 - GC)
134: Extraction of total
volatiles (Toxicity
Characteristic Leaching 64.7 130¢
Procedure (TCLP)) (Rm
227)
Analysis, chemical 17 59¢
(Laboratory Operations) '
Analysis, chemical .
(Laboratory Operations) 24 48
LAB ACTIVITIES 3.3 31°
LAB ACTIVITIES 6.4 30°
LAB ACTIVITIES 16.6 30°
LAB ACTIVITIES 34 30°
LAB ACTIVITIES 3.4 30°
LAB ACTIVITIES 3.4 30°
LAB ACTIVITIES 34 30°
PRO-001-01
LABORATORY
CHEMICAL >4 30°
ANALYSIS/SAMPLING
514A Using Solvents 1830.0 25°
EXTRACTION OP 3.6 19°
EXTRACTION OP 24.8 192
(3)GC Extraction 10.4 15
(3)GC Extraction 10.4 15
Sample extraction and a
analysis (3809, OCD) 62.5 15
Mlscellanéous lab 6.7 |50
operations
EXTRACTION OP 4.6 152
EXTRACTION OP 4.6 152
134: Extraction of PCB in
water samples (Rm 221 - 53 152
Prep & Rm 227 - GC)
134: Extraction of total 50 152
volatiles (TCLP) (Rm 227) '
PRO-001-01
LABORATORY 54 152
CHEMICAL
ANALYSIS/SAMPLING
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Methylene Data Quality
Chloride Rating of
Occupational Short-Term | Exposure | Associated Air
Exposure Concentration | Duration | Concentration
Scenario Source Worker Activity (mg/m?®) (min) Data
IND-025-10 HM/HW
HANDLING CLEANUP, 6.1 152
CONTAINER '
SAMPLE/OPEN
PRO-001-01
LABORATORY a
CHEMICAL 109 15
ANALYSIS/SAMPLING
PRO-001-01
LABORATORY .
CHEMICAL 132 15
ANALYSIS/SAMPLING
Organic Prep Lab Tech ND 53 fF .
Laboratory OSHA L2019 Organic Prep Lab Tech ND 49f High

a— EPA evaluated 15 samples, with durations ranging from 10 to 19 minutes, as 15-minute exposures.

b — EPA evaluated 10 samples, with durations ranging from 24 to 31 minutes, as 30-minute exposures.

¢ — EPA evaluated two samples, with durations ranging from 48 to 59 minutes, as 1-hr exposures.

d — EPA evaluated six samples, with durations ranging from 218 to 244 minutes, as 4-hr exposures.

¢ — As there are no health comparisons for 2- or 3-hr samples, these data points are presented but not used to
calculate risk.

f— Limit of detection was not provided for these samples, so they were not used to evaluate risk.

Note: The OSHA Short-term exposure limit (STEL) is 433 mg/m? as a 15-min TWA.

EPA has not identified personal or area data on or parameters for modeling potential ONU
inhalation exposures. Since ONUs do not directly handle products containing methylene
chloride, ONU inhalation exposures could be lower than worker inhalation exposures.
Information on processes and worker activities are insufficient to determine the proximity of
ONUs to workers and sources of emissions, so relative exposure of ONUs to workers cannot be
quantified.

Table 2-72 presents modeled dermal exposures during laboratory use.

Table 2-72. Summary of Dermal Exposure Doses to Methylene Chloride for Laboratory
Use

o tional Use Setti Maximum Dermal Exposure Dose Calculated
ceupationa Se Seting Weight (mg/day)® Fraction
Exposure (Industrial vs. .

Scenario Commercial) LGN Central ; ANEDET
Ydel‘ma Tendency ngh End Fabs
Laboratory Use Commercial 1 94 280 0.13

a— EPA's Use and Market Profile for Methylene Chloride (U.S. EPA. 2017¢) lists commercial products containing
up to 100% methylene chloride.

b — Conditions where no gloves are used, or for any glove / gauntlet use without permeation data and without
employee training (PF = 1).
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Potential impacts of protection factors are presented as what-if scenarios in the dermal exposure summary Table
2-85.

In summary, dermal and inhalation exposures are expected for this scenario. EPA has described
uncertainties for this scenario in Section 4.4.2.

EPA considered the assessment approach, the quality of the data, and uncertainties in assessment
results to determine a level of confidence for the 8-hr TWA data. For the inhalation air
concentration data, the primary strengths include the assessment approach, which is the use of
monitoring data, the highest of the inhalation approach hierarchy. These monitoring data include
76 data points from 5 sources, and the data quality ratings from systematic review for these data
were high and medium. The primary limitations of these data include the age of some of the data
(23 were pre-PEL rule, 15 were during the transition period and 38 were post-PEL rule) and
uncertainty of the representativeness of these data toward the true distribution of inhalation
concentrations for the industries and sites covered by this scenario. As discussed earlier in this
section, key metadata such as worker activity and sampling descriptions were not available in the
Finkel (2017) dataset to specifically attribute exposures to laboratory activities or to determine
whether sampled activities were representative of full-shift exposures. A comparison of pre- and
post-rule OSHA data (summarized in Table 2-26) shows that mean exposure concentrations
decreased by 38.9% from pre- to post-rule. Based on these strengths and limitations of the
inhalation air concentration data, the overall confidence for these 8-hr TWA data in this scenario
is low. The overall confidence of the dermal dose results is medium (full discussion in Section
2.4.1.3).

2.4.1.2.17 Plastic Product Manufacturing
Finkel (2017) submitted workplace monitoring data obtained from a FOIA request of OSHA.
EPA extracted relevant monitoring data by crosswalking the Standard Industrial Classification
(SIC) codes in the dataset with potentially relevant NAICS codes as discussed in the
supplemental document "Risk Evaluation for Methylene Chloride (Dichloromethane, DCM)
CASRN: 75-09-2, Supplemental Information on Releases and Occupational Exposure
Assessment"(EPA, 2019b). For the set of 32 data points, 8-hr TWA exposure concentrations
ranged from 0.1 to 1,637.3 mg/m>. Worker activity information was not available; therefore it
was not possible to specifically attribute the exposures to the plastic manufacturing process, nor
to distinguish workers from ONUs. While additional activities are possible at these sites, such as
use of adhesives or cleaning solvents that contribute to methylene chloride exposures, EPA
assumes that exposures are representative of worker exposures during plastics manufacturing.
Sample times also varied; EPA assumed that any measurement longer than 15 minutes was done
to assess compliance with the 8-hr TWA PEL, as opposed to the 15-minute STEL, and averaged
all applicable data points over 8 hours. HSIA provided an additional 20 data points from 2005
through 2017, for production technicians during plastic product manufacturing. Exposure
concentrations ranged from 3.9 to 134.1 mg/m? (20 samples) (Halogenated Solvents Industry
Alliance, 2018). Additional data were found for various other sources that ranged from 9 mg/m?
to 2,685.1 mg/m? (for hop area operator) (Fairfax and Porter, 2006); (WHO, 1996b);
(Halogenated Solvents Industry Alliance, 2018); (General Electric Co, 1989). Lists of all
inhalation monitoring data found in data sources and associated systematic review data quality
ratings are available in Appendix A of the supplemental document "Risk Evaluation for
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Methylene Chloride (Dichloromethane, DCM) CASRN: 75-09-2, Supplemental Information on
Releases and Occupational Exposure Assessment"(EPA, 2019b).

Overall for the 8-hr TWA, 62 personal monitoring data samples were available for workers, and
two samples were available for ONUs (although one sample was for an OSHA inspector and
may or may not be reflective of industry ONUs); ONUs are employees who work at the facilities
that process and use methylene chloride, but who do not directly handle the material. ONUs may
also be exposed to methylene chloride but are expected to have lower inhalation exposures and
are not expected to have dermal exposures. ONUs for this condition of use may include
supervisors, managers, engineers, and other personnel in nearby production areas. EPA
calculated the 50th and 95th percentile 8-hr TWA concentrations to represent a central tendency
and high-end estimate of potential occupational inhalation exposures, respectively, for this
scenario. The central tendency 8-hr TWA exposure concentrations for workers and ONUs is
approximately ten times lower the OSHA PEL value of 87 mg/m® (25 ppm) as an 8-hr TWA,
while the high-end estimate for workers is approximately two times higher. Of the 62 worker
data points, 18 were pre-PEL rule, 3 were transition period, and 41 were post-PEL rule. The
ONU exposure values were post-PEL (see Section 2.4.1.1 for pre-PEL, transition, and post-PEL
rule periods)

Using these 8-hr TWA exposure concentrations, EPA calculated the ADC and LADC as
described in Section 2.4.1.1 and are summarized in Table 2-73.

Table 2-73. Worker and ONU Exposure to Methylene Chloride During Plastic Product
Manufacturing

Data Quality
Rating of
Central Associated Air
Number of | Tendency | High-End | Concentration
Exposure Samples (mg/m?) | (mg/m?) Data
Workers
8-hr TWA Exposure Concentration 8.5 210
Average Daily Concentration 19 47
(ADC) 62 ' High to Low
Lifetime Average Daily 34 110
Concentration (LADC) ’
ONUs
8-hr TWA Exposure Concentration 9.7 10
Average Daily Concentration 29 73
(ADC) 2 ' ' High
Lifetime Average Daily 3.9 53
Concentration (LADC) ' '

Sources: OSHA (2019); Halogenated Solvents Industry Alliance (2018); Fairfax and Porter (2006); (IPCS) (1996);
General Electric Co (1989); Finkel (2017)
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Table 2-74 summarizes available short-term exposure data for workers and ONUs from the same
OSHA inspections identified above for the 8-hr TWA data, as well as short-term data provided
by HSIA (2018). EPA has not identified area data on or parameters for modeling potential ONU
inhalation exposures.
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Table 2-74. Worker Short-Term Exposure Data for Methylene Chloride During Plastic
Product Manufacturing

Data Quality
Methylene Rating of
Chloride Associated
Short-Term [Exposure Air
Occupational Concentration| Duration |Concentration
Exposure Scenario Source Worker Activity (mg/m?) (min) Data
ND 15%
Plastic Product Plastics .
K ( l a
Manufacturing OSHA (2019 Manufacturer 28 15 High
21 20%
Operator 100 132
Operator 74 182
Operator 94 142
Operator 66 202
Operator 66 202
Operator 60 22°
Operator 130 102
Operator 66 202
Operator 100 132
Operator 170 82
Operator 110 122
Operator 83 152
t Prﬁ)d.uf:t 120 11
Plastics Material and Halogenated Solvents cchnician Hich
Resin Manufacturing Industry Alliance (2018) Product 69 199 &
technician
Pro d'u'ct 23 16
technician
Pro d.u.ct 63 212
technician
Pro d'u'ct 28 15
technician
Pro d'u'ct 23 16
technician
Prod.uf:t 100 13
technician
Prod'uf:t 110 12
technician
Product 26°
. 51
technician
i i CSHO ND 92¢
Plas.tlcs Material a'nd OSHA (2019 High
Resin Manufacturing Extruder Operator 20.4 3134

a — EPA evaluated 21 samples, with durations ranging from 8 to 21 minutes, as 15-minute exposures.

b — EPA evaluated 10 samples, with durations ranging from 22 to 26 minutes, as 30-minute exposures.
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¢ — Limit of detection was not provided for this sample, so it was not used to evaluate risk.
d — As there are no health comparisons for ~5-hr samples, this data point is presented but not used to calculate risk.
Note: The OSHA STEL is 433 mg/m3 as a 15-min TWA.

Table 2-75 presents estimated dermal exposures during plastic product manufacturing.

Table 2-75. Summary of Dermal Exposure Doses to Methylene Chloride for Plastic Product
Manufacturing

o tional Use Setti Maximum Dermal EXPOS“ll;e Dose Calculated
ceupationa s¢ Seting Weight (mg/day) Fraction
Exposure (Industrial vs. .

Scenario Commercial) MILEALLL, Central : AADSOACGE
Yderma Tendency ngh End Fabs
Plastic Product Industrial 1 60 180 0.08
Manufacturing

a — EPA assumes methylene chloride is received at 100% concentration.

b — Conditions where no gloves are used, or for any glove / gauntlet use without permeation data and without
employee training (PF = 1).

Potential impacts of protection factors are presented as what-if scenarios in the dermal exposure summary Table
2-85.

In summary, dermal and inhalation exposures are expected for this scenario. EPA has described
uncertainties for this scenario in Section 4.4.2.

EPA considered the assessment approach, the quality of the data, and uncertainties in assessment
results to determine a level of confidence for the 8-hr TWA data. For the worker inhalation air
concentration data, the primary strengths include the assessment approach, which is the use of
monitoring data, the highest of the inhalation approach hierarchy. These monitoring data include
62 data points from 6 sources, and the data quality ratings from systematic review for these data
were high to low. The primary limitations of these data include the age of some the data (18 data
points pre-PEL rule, 3 data points transition period, and 41 data points post-PEL rule) and
uncertainty of the representativeness of these data toward the true distribution of inhalation
concentrations for the industries and sites covered by this scenario. As discussed earlier in this
section, key metadata such as worker activity and sampling descriptions were not available in the
Finkel (2017) dataset to specifically attribute exposures to plastics manufacturing or to determine
whether sampled activities were representative of full-shift exposures. A comparison of pre- and
post-rule OSHA data (summarized in Table 2-26) shows that mean exposure concentrations
increased by 617% from pre- to post-rule. Based on these strengths and limitations of the worker
inhalation air concentration data, the overall confidence for these 8-hr TWA data in this scenario
is low.

For the ONU inhalation air concentration data, the primary strengths include the assessment
approach, which is the use of monitoring data, the highest of the inhalation approach hierarchy.
These monitoring data include 2 data points from 1 source, and the data quality ratings from
systematic review for these data points was high. The primary limitations of these data points
include the uncertainty of the representativeness of these data toward the true distribution of
inhalation concentrations for the industries and sites covered by this scenario. Both of the data
points were post-PEL rule. Based on these strengths and limitations of the inhalation air
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concentration data, the overall confidence for these 8-hr TWA data in this scenario is low. The
overall confidence of the dermal dose results is medium (full discussion in Section 2.4.1.3).

2.4.1.2.18 Lithographic Printing Plate Cleaning
8-hr TWA data are primarily from Finkel (2017), who submitted workplace monitoring data
obtained from a FOIA request of OSHA. EPA extracted relevant monitoring data by
crosswalking the Standard Industrial Classification (SIC) codes in the dataset with the NAICS
codes as discussed in the supplemental document "Risk Evaluation for Methylene Chloride
(Dichloromethane, DCM) CASRN: 75-09-2, Supplemental Information on Releases and
Occupational Exposure Assessment"(EPA, 2019b). For the set of 50 data points, 8-hr TWA
exposure concentrations ranged from 0.01 to 167 mg/m?. Worker activity information was not
available; therefore, it was not possible to specifically attribute the exposures to use as a
lithographic printing plate cleaner, nor to distinguish workers from ONUs. While additional
activities are possible at these sites, such as use of inks or coatings that contribute to methylene
chloride exposures, EPA assumes that exposures are representative of worker exposures during
lithographic printing plate cleaning. Sample times also varied; EPA assumed that any
measurement longer than 15 minutes was done to assess compliance with the 8-hr TWA PEL, as
opposed to the 15-minute STEL, and averaged all applicable data points over 8 hours. EPA
found additional 8-hr TWA inhalation monitoring data from the 1985 EPA assessment covering
various printers and activities, which ranged from ND (during printing) to 547.9 mg/m? (during
screen making for commercial letterpress) (44 data points) (EPA. 1985). Additional data were
also obtained from a 1998 occupational exposure study and a 1980 NIOSH inspection of a
printing facility (Ukai et al., 1998); (Ahrenholz, 1980). Exposure data were for workers involved
in the printing plate/roll cleaning. The 1998 occupational exposure study only presented the min,
mean, and max values for 61 samples, while the 1980 NIOSH inspection included two full-shift
readings (ND to 17.0 mg/m*; ND was assessed as zero). Minimum and maximum values from
reported ranges were used as discrete data points, while calculated statistics such as mean values
were excluded. Lists of all inhalation monitoring data found in data sources and associated
systematic review data quality ratings are available in Appendix A of the supplemental document
"Risk Evaluation for Methylene Chloride (Dichloromethane, DCM) CASRN: 75-09-2,
Supplemental Information on Releases and Occupational Exposure Assessment"(EPA. 2019b).

Overall, EPA calculated the 50th and 95th percentile 8-hr TWA concentrations to represent a
central tendency and worst-case estimate of potential occupational inhalation exposures,
respectively, for this scenario. The central tendency 8-hr TWA exposure concentrations for this
scenario is one order of magnitude lower than the OSHA PEL value of 87 mg/m? (25 ppm) as an
8-hr TWA, while the high-end estimate is approximately three times higher. Of the 130 worker
data points, 98 were pre-PEL rule, 11 were from the transition period, and 21 were post-PEL
rule.

Using these 8-hr TWA exposure concentrations, EPA calculated the ADC and LADC. The
results of these calculations are shown in Table 2-76 for workers during plastic product
manufacturing.
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Table 2-76. Worker Exposure to Methylene Chloride During Printing Plate Cleaning?®

Number Central Data Quality Rating
of Tendency |High-End| of Associated Air

Samples (mg/m?) (mg/m?) | Concentration Data

8-hr TWA Exposure Concentration 8.7 160

Average Daily Concentration 20 37

(ADC) >130° ’ High and Medium

Lifetime Average Daily 35 22

Concentration (LADC) '

Sources: Ukai et al. (1998); EPA (1985); Ahrenholz (1980); Finkel (2017)

a — No data for ONUs were found; EPA assumes that ONU exposures are less than worker exposures.

b — One study indicated that statistics were based on 61 samples, but only provided the minimum, maximum, and
mean values. Another study provided two exposure values, one of which was ND. ND was assessed as zero

Table 2-77 summarizes the available 4-hr TWA exposure data for workers from the same source
identified above for the 8-hr TWA data. Data were taken in two 4-hr shifts.

Table 2-77. Worker Short-Term Exposure Data for Methylene Chloride During Printing
Plate Cleaning

Methylene Data Quality
Chloride Short- Rating of
Occupational Term Exposure | Associated Air
Exposure Worker Concentration | Duration Concentration
Scenario Source |  Activity (mg/m?) (min)? Data
i 3.5
Lithographic | Ukai et grllii?liiﬁ):‘ / 940
Printing Plate al. P solvegnt ‘i 36 240 Medium
Cleaning (199%) production 480

a— EPA evaluated these samples as 4-hr exposures.
Note: The OSHA Short-term exposure limit (STEL) is 433 mg/m? as a 15-min TWA.

EPA has not identified personal or area data on or parameters for modeling potential ONU
inhalation exposures. Since ONUs do not directly handle methylene chloride, EPA expects ONU
inhalation exposures to be lower than worker inhalation exposures. Information on processes and
worker activities are insufficient to determine the proximity of ONUs to workers and sources of
emissions, so relative exposure of ONUs to workers cannot be quantified.

Table 2-78 presents estimated dermal exposures during lithographic printing plate cleaning.
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Table 2-78. Summary of Dermal Exposure Doses to Methylene Chloride for Lithographic
Printing Plate Cleaner

Occupational Use Settin Maximum Dermal Exposull;e Dose s
p ng Weight (mg/day) Fraction
Exposure (Industrial vs. .
Scenario Commercial) Fraction, Central Hish End Absorbed,
Yderm® Tendency tgh n Fabs
Lithographic
Printing Plate Commercial 0.885 84 250 0.13
Cleaner

a— The 2017 Preliminary Use Document (U.S. EPA. 2017b) lists commercial/industrial products containing up to
88.5% methylene chloride.

b — Conditions where no gloves are used, or for any glove / gauntlet use without permeation data and without
employee training (PF = 1).

Potential impacts of protection factors are presented as what-if scenarios in the dermal exposure summary Table
2-85.

In summary, dermal and inhalation exposures are expected for this scenario. EPA has described
uncertainties for this scenario in Section 4.4.2.

EPA considered the assessment approach, the quality of the data, and uncertainties in assessment
results to determine a level of confidence for the 8-hr TWA data. For the inhalation air
concentration data, the primary strengths include the assessment approach, which is the use of
monitoring data, the highest of the inhalation approach hierarchy. These monitoring data include
>130 data points from 4 sources, and the data quality ratings from systematic review for these
data were high and medium. The primary limitations of these data include the age of the data (98
were pre-PEL rule, 11 were from the transition period, and 21 were post-PEL rule) and
uncertainty of the representativeness of these data toward the true distribution of inhalation
concentrations for the industries and sites covered by this scenario. As discussed earlier in this
section, key metadata such as worker activity and sampling descriptions were not available in the
Finkel (2017) dataset to specifically attribute exposures to lithographic printing plate cleaning or
to determine whether sampled activities were representative of full-shift exposures. A
comparison of pre- and post-rule OSHA data (summarized in Table 2-26) shows that mean
exposure concentrations decreased by 47.7% from pre- to post-rule. Based on these strengths and
limitations of the inhalation air concentration data, the overall confidence for these 8-hr TWA
data in this scenario is low. The overall confidence of the dermal dose results is medium (full
discussion in Section 2.4.1.3).

2.4.1.2.19 Miscellaneous Non-Aerosol Industrial and Commercial Uses
EPA compiled various monitoring data for miscellaneous non-aerosol industrial and commercial
settings, including 8-hr TWA data. 8-hr TWA data are from various OSHA inspection at
wholesalers and retail stores, and include generic worker activities, such as plant workers,
service workers, laborers, etc. Exposure concentrations for various workers ranged from ND to
1,294.8 mg/m? (EPA. 1985). Lists of all inhalation monitoring data found in data sources and
associated systematic review data quality ratings are available in Appendix A of the
supplemental document "Risk Evaluation for Methylene Chloride (Dichloromethane, DCM)
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CASRN: 75-09-2, Supplemental Information on Releases and Occupational Exposure
Assessment"(EPA, 2019b).

Overall, 108 personal monitoring data samples were available; EPA calculated the 50th and 95th
percentile 8-hr TWA concentrations to represent a central tendency and high-end estimate of
potential occupational inhalation exposures, respectively, for this scenario. The central tendency
8-hr TWA exposure concentrations for workers is approximately three times higher than the
OSHA PEL value of 87 mg/m? (25 ppm) as an 8-hr TWA, while the high-end estimate for
workers is more than nine times higher. All 108 data points were pre-PEL rule (see Section
2.4.1.1 for pre-PEL, transition, and post-PEL rule periods).

Using these 8-hr TWA exposure concentrations, EPA calculated the ADC and LADC as
described in Section 2.4.1.1. The results of these calculations are shown in Table 2-79 for
workers during plastic commercial non-aerosol use.

Table 2-79. Worker Exposure to Methylene Chloride During Miscellaneous Industrial and
Commercial Non-Aerosol Use?

Data Quality
Rating of
Number Central Associated Air
of Tendency | High-End | Concentration
Samples (mg/m?) (mg/m?) Data
8-hr TWA Exposure Concentration 57 930
Average Daily Concentration
(ADC) 108 13 210 High
Lifetime Average Daily
Concentration (LADC) 23 480

Sources: EPA (1985).

a — No data for ONUs were found; EPA assumes that ONU exposures are less than worker exposures.

EPA has not identified short-term exposure data or personal or area data on or parameters for
modeling potential ONU inhalation exposures. Since ONUSs do not directly handle methylene
chloride, EPA expects ONU inhalation exposures to be lower than worker inhalation exposures.
Information on processes and worker activities are insufficient to determine the proximity of
ONUs to workers and sources of emissions, so relative exposure of ONUs to workers cannot be
quantified.

Table 2-80 presents estimated dermal exposures during industrial and commercial non-aerosol
use.
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Table 2-80. Summary of Dermal Exposure Doses to Methylene Chloride for Miscellaneous
Industrial and Commercial Non-Aerosol Use

o tional Use Settin Maximum Dermal Exposure Dose Calculated
ceupationa s¢ Setting Weight (mg/day)® Fraction
Exposure (Industrial vs. .

Scenario Commercial) Fraction, Central Hish End Absorbed,

Yderma Tendency g Fabs

Miscellaneous

Industrial Non- Industrial 1 60 180 0.08

Aerosol Use

Miscellaneous

Commercial Commercial 1 94 280 0.13

Non-Aerosol Use

a— EPA assumes exposure to methylene chloride at up to 100% concentration.

b — Conditions where no gloves are used, or for any glove / gauntlet use without permeation data and without
employee training (PF = 1).

Potential impacts of protection factors are presented as what-if scenarios in the dermal exposure summary Table
2-85.

In summary, dermal and inhalation exposures are expected for this scenario. EPA has described
uncertainties for this scenario in Section 4.4.2.

EPA considered the assessment approach, the quality of the data, and uncertainties in assessment
results to determine a level of confidence for the 8-hr TWA data. For the inhalation air
concentration data, the primary strengths include the assessment approach, which is the use of
monitoring data, the highest of the inhalation approach hierarchy. These monitoring data include
108 data points from 1 source, and the data quality ratings from systematic review for these data
were high. The primary limitations of these data include the age of the data (all data points were
pre-PEL rule) and uncertainty of the representativeness of these data toward the true distribution
of inhalation concentrations for the industries and sites covered by this scenario. The analysis of
pre- and post-rule OSHA data (summarized in Table 2-26) did not have enough data to compare
pre- to post-rule mean exposure concentrations for this OES. Based on these strengths and
limitations of the inhalation air concentration data, the overall confidence for these 8-hr TWA
data in this scenario is medium to low. The overall confidence of the dermal dose results is
medium (full discussion in Section 2.4.1.3).

2.4.1.2.20 Waste Handling, Disposal, Treatment, and Recycling
8-hr TWA data are primarily from Finkel (2017), who submitted workplace monitoring data
obtained from a FOIA request of OSHA. EPA extracted relevant monitoring data by
crosswalking the Standard Industrial Classification (SIC) codes in the dataset with the NAICS
codes as discussed in the supplemental document "Risk Evaluation for Methylene Chloride
(Dichloromethane, DCM) CASRN: 75-09-2, Supplemental Information on Releases and
Occupational Exposure Assessment"(EPA, 2019b). For the set of 15 data points, 8-hr TWA
exposure concentrations ranged from 0.11 to 107 mg/m>. Worker activity information was not
available; therefore it was not possible to specifically attribute the exposures to waste handling
activities, nor to distinguish workers from ONUs. While additional activities are possible at these
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sites, such as use of cleaning solvents that contribute to methylene chloride exposures, EPA
assumes that exposures are representative of worker exposures during waste handling. Sample
times also varied; EPA assumed that any measurement longer than 15 minutes was done to
assess compliance with the 8-hr TWA PEL, as opposed to the 15-minute STEL, and averaged all
applicable data points over 8 hours. EPA’s 1985 assessment included three full-shift data points
for solvent reclaimers at solvent recovery sites, ranging from 10.5 to 19.2 mg/m?® (EPA. 1985).
The U.S. Department of Defense (DoD) also provided four data points during waste disposal and
sludge operations ranging from 0.4 to 2.3 mg/m’ (Defense Occupational and Environmental
Health Readiness System - Industrial Hygiene (DOEHRS-IH), 2018). Lists of all inhalation
monitoring data found in data sources and associated systematic review data quality ratings are
available in Appendix A of the supplemental document "Risk Evaluation for Methylene Chloride
(Dichloromethane, DCM) CASRN: 75-09-2, Supplemental Information on Releases and
Occupational Exposure Assessment"(EPA, 2019b).

Overall for the 8-hr TWA samples, 22 personal monitoring data samples were available; EPA
assessed the 50th percentile value of 2.3 mg/m? as the central tendency, and the 95% percentile
value of 81 mg/m? as the high-end estimate of potential occupational inhalation exposures for
this life cycle stage. The central tendency exposure concentration for this scenario is an order of
magnitude lower than the OSHA PEL value of 87 mg/m? (25 ppm) as an 8-hr TWA and high-
end 8-hr TWA exposure concentration is slightly lower than the PEL. Of the 22 data points, 18
were pre-PEL rule, while 4 were post-PEL rule (see Section 2.4.1.1 for pre-PEL, transition, and
post-PEL rule periods).

Using these 8-hr TWA exposure concentrations, EPA calculated the ADC and LADC as
described in Section 2.4.1.1 and are summarized in Table 2-81.

Table 2-81. Worker Exposure to Methylene Chloride During Waste Handling and
Disposal®

Data Quality
Rating of
Number Central Associated Air
of Tendency High-End | Concentration
Samples | (mg/m?) (mg/m?) Data
8-hr TWA Exposure 73 21
Concentration
Average Daily Concentration High and
(ADC) 22 0.54 18 Medium
Lifetime Ayerage Daily 0.93 41
Concentration (LADC)

Source: Defense Occupational and Environmental Health Readiness System - Industrial Hygiene (DOEHRS-TH)
(2018); EPA (1985); Finkel (2017)
a — No data for ONUs were found; EPA assumes that ONU exposures are less than worker exposures.

Table 2-82 summarizes the available short-term exposure data for workers from the DoD data.
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Table 2-82. Worker Short-Term Exposure Data for Methylene Chloride During Waste
Handling and Disposal

Methylene Data Quality
Chloride Rating of
Occupational Short-Term Exposure | Associated Air
Exposure Worker | Concentration | Duration | Concentration
Scenario Source Activity (mg/m?) (min) Data
Defense 2.9 302
Occupational and 2.9 30°
. Transfer
Environmental of 1.8 144 °
Health Readiness 58 158"
Waste Svstem - solvent - Hich
Handling SYSEIL- during 2.7 159 &
Industrial waste 2.8 163"
Hygiene disposal 0.8 173°
(DOEHRS-IH) b

a— EPA evaluated two 30-minute samples as 30-minute exposures.

b — As there are no health comparisons for 2- or 3-hr samples, these data points are presented but not used to
calculate risk

Note: The OSHA Short-term exposure limit (STEL) is 433 mg/m?® as a 15-min TWA.

EPA has not identified personal or area data on or parameters for modeling potential ONU
inhalation exposures. Since ONUs do not directly handle formulations containing methylene
chloride, EPA expects ONU inhalation exposures to be lower than worker inhalation exposures.
Information on processes and worker activities are insufficient to determine the proximity of
ONUs to workers and sources of emissions, so relative exposure of ONUs to workers cannot be
quantified.

Table 2-83 presents estimated dermal exposures during waste handling, disposal, treatment and

recycling.

Table 2-83. Summary of Dermal Exposure Doses to Methylene Chloride for Waste
Handling, Disposal, Treatment, and Recycling

o tional Use Settin Maximum Dermal Exposulr;e Dose Calculated
ceupationa 3¢ SELUNS Weight (mg/day) Fraction
Exposure (Industrial vs. .

. - Fraction, Central Absorbed,
Scenario Commercial) a High End
Yderm Tendency Fabs
Waste Handling,
Disposal, Industrial 1 60 180 0.08
Treatment, and
Recycling

a— EPA assumes potential exposure to methylene chloride at 100% concentration for recovered solvent.
b — Conditions where no gloves are used, or for any glove / gauntlet use without permeation data and without
employee training (PF = 1).
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Potential impacts of protection factors are presented as what-if scenarios in the dermal exposure summary Table
2-85.

In summary, dermal and inhalation exposures are expected for this scenario. EPA has described
uncertainties for this scenario in Section 4.4.2.

EPA considered the assessment approach, the quality of the data, and uncertainties in assessment
results to determine a level of confidence for the 8-hr TWA data. For the inhalation air
concentration data, the primary strengths include the assessment approach, which is the use of
monitoring data, the highest of the inhalation approach hierarchy. These monitoring data include
22 data points from 3 sources, and the data quality ratings from systematic review for these data
were high. The primary limitations of these data include the age of some of the data (18 data
points pre-PEL rule and 4 data points post-PEL rule) and uncertainty of the representativeness of
these data toward the true distribution of inhalation concentrations for the industries and sites
covered by this scenario. As discussed earlier in this section, key metadata such as worker
activity and sampling descriptions were not available in the Finkel (2017) dataset to specifically
attribute exposures to waste handling or to determine whether sampled activities were
representative of full-shift exposures. The analysis of pre- and post-rule OSHA data
(summarized in Table 2-26) did not have enough data to compare pre- to post-rule mean
exposure concentrations for this OES. Based on these strengths and limitations of the inhalation
air concentration data, the overall confidence for these 8-hr TWA data in this scenario is low.
The overall confidence of the dermal dose results is medium (full discussion in Section 2.4.1.3).

2.4.1.3 Summary of Occupational Exposure Assessment

The following tables summarize the exposures estimated for the inhalation (Table 2-84) and
dermal (Table 2-85) routes for all occupational exposure scenarios, assuming no exposure
reductions due to potential PPE use.

Table 2-84. Summary of Acute and Chronic Inhalation Exposures to Methylene Chloride
for Central and Higher-End Scenarios by Occupational Exposure Scenario

Chronic, Non- Chronic, Cancer
Acute Exposures | Cancer Exposures Exposures
AEC, 8- or 12-hr | ADC, 24-hr TWA |LADC, 24-hr TWA| . OVerall
TWA (mg/m®) (mg/m®) (mg/m?) Confidence
Rating of Acute
Occupational Central | High | Central | High | Central | High Exposure

Exposure Scenario| Category” | Tendency | End | Tendency | End | Tendency | End |Concentrations
Manufacturing (8-
hr TWA) Worker 0.36 4.6 0.08 1.1 0.14 2.4|Medium to High
Manufacturing (12-
hr TWA) Worker 0.45 12 0.15 4.1 0.27 9.3|Medium to High
Processing as a
Reactant Worker 1.6 110 0.37 25 0.65 55 Low
Processing -
Incorporation into
Formulation Worker 100 540 23 120 40 280 Low
Repackaging Worker 8.8 140 2.0 31 3.50 71| Medium to Low
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Chronic, Non-

Chronic, Cancer

Acute Exposures | Cancer Exposures Exposures
AEC, 8- or 12-hr | ADC, 24-hr TWA |LADC, 24-hr TWA| . OVerall
TWA (mg/m%) (mg/m?) (mg/m?) Confidence
Rating of Acute
Occupational Central | High | Central | High | Central | High Exposure

Exposure Scenario| Category” | Tendency | End | Tendency | End | Tendency | End |Concentrations
Batch Open-Top
Vapor Degreasing Worker 170 740 38 170 67 380| Medium to Low
Batch Open-Top
Vapor Degreasing ONU 86 460 20 100 34 230/ Medium to Low
Conveyorized
Vapor Degreasing Worker 490 1,400 110 320 190 720/ Medium to Low
Conveyorized
Vapor Degreasing ONU 250 900 58 210 100 460| Medium to Low
Cold Cleaning Worker 280] 1,000 64 230 110 510/ Medium to Low
Aerosol
Degreasing/
Lubricants Worker &
(Monitoring) ONU 6.0 230 1.4 52 2.4 120| Medium to Low
Aerosol
Degreasing/
Lubricants
(Modeled) Worker 22 79 5.0 18 8.7 40| Medium to Low
Aerosol
Degreasing/
Lubricants
(Modeled) ONU 0.40 33 0.09 0.74 0.16 1.7/ Medium to Low
Adhesives (Spray) | Worker 39 560 8.9 130 16 290| Medium to Low
Adhesives (Non-
Spray) Worker 10 300 2.4 67 4.2 150 Medium
Adhesives/Sealants
(Unknown Worker &
Application) ONU 27 690 6.2 160 11 350 Low
Paints and Coatings
(Spray) Worker 70 360 16 83 28 190 Medium
Paints and Coatings
(Unknown
Application
Method) Worker 12 260 2.8 60 4.9 130 Low
Adhesive and
Caulk Removers Worker 1,500] 3,000 350 680 600 1,500/ Medium to Low
Fabric Finishing Worker 7.8 140 1.8 31 3.1 70 Low
Fabric Finishing ONU 1.2 0.27 0.47 0.61 Low
Spot Cleaning Worker 0.67 190 0.15 42 0.26 95 Low
CTA
Manufacturing Worker 1,000] 1,400 240 320 410 560 Low
Flexible PU Foam
Manufacturing Worker 190{ 1,000 44 230 76 510 Medium
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Acute Exposures

Chronic, Non-
Cancer Exposures

Chronic, Cancer
Exposures

AEC, 8- or 12-hr | ADC, 24-hr TWA |LADC, 24-hr TWA| . Overdll
TWA (mg/m%) (mg/m?) (mg/m?) Confidence
Rating of Acute
Occupational Central | High | Central | High | Central | High Exposure

Exposure Scenario| Category” | Tendency | End | Tendency | End | Tendency | End |Concentrations

Laboratory Use Worker 6.0 100 1.4 23 2.4 52 Low

Plastic Product

Manufacturing Worker 8.5 210 1.9 47 3.4 110 Low

Plastic Product

Manufacturing ONU 9.7 10 2.2 2.3 3.9 5.3 Low

Lithographic

Printing Cleaner Worker 8.7 160 2.0 37 3.5 82 Low

Miscellaneous

Non-Aerosol

Industrial and

Commercial Use

(Cleaning Solvent) | Worker 57 930 13 210 23 480|Medium to Low

Waste Handling,

Disposal,

Treatment, and

Recycling Worker 2.3 81 0.54 18 0.93 41 Low

a— Where no ONU data or estimates are available, EPA assumes that ONU exposures are less than worker
exposures in categories indicated as Worker.
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Table 2-85. Summary of Dermal Exposure Doses to Methylene Chloride by Occupational

Exposure Scenario and Potential Glove Use

Maximum Dermal Exposure Dose (mg/day)
Weight Central Tendency High End
Fraction,
Occupational Exposure Scenario Yderm PF=1 PF>1 PF=1 PF > 1

Manufacturing, Repackaging,
Processing as a Reactant, Processing - 12 (PF = 5) 36 (PF = 5)
Inc.sorporatlon 1ntq Formulation, 1 60 6 (PF = 10) 180 18 (PF = 10)
Mixture, or Reaction Product, Waste 3 (PF = 20) 9 (PF = 20)
Handling, Disposal, Treatment, and
Recycling
Industrial: Use of Adhesives, Use of
Paints and Coatings, Flexible PU Foam
Manufacturing, Batch Open-Top Vapor -~ -~
Degreasing, Conveyorized Vapor 12 (PF__ ) 36 (PF__ )

. . . 1 60 6 (PF=10) 180 18 (PF = 10)
Degreasing, Cold Cleaning, CTA Film 3 (PF = 20) 9 (PF = 20)
Production, Plastic Product
Manufacturing, Miscellaneous Non-
aerosol Industrial Uses
Commercial: Use of Adhesives, Use of
Paints and Coatings, Laboratory Use, 1 94 19 (PF =5) 230 57 (PF=5)
Miscellaneous Non-aerosol Commercial 9 (PF =10) 28 (PF=10)
Uses, Commercial Aerosol Products
Commercial: Fabric Finishing 18 (PF =5) 54 (PF =5)

0.95 20 9 (PF=10) 270 27 (PF =10)

Commercial: Adhesive and Caulk 0.9 35 17 (PF=5) 260 51 (PF=5)
Removers, Spot Cleaning ’ 9 (PF =10) 26 (PF =10)
Commercial: Lithographic Printing 17 (PF=5) 50 (PF=5)
Cleaner 0.885 84 8 (PF=10) 250 25 (PF=10)

Note on Protection Factors (PFs): All PF values are what-if type values where use of PF above 1 is recommended
only for glove materials that have been tested for permeation against the methylene chloride-containing liquids
associated with the condition of use. For scenarios with only industrial sites, EPA assumes that some workers wear
protective gloves and have activity-specific training on the proper usage of these gloves, which assumes a PF of 20.
For scenarios covering a broader variety of commercial and industrial sites, EPA assumes either the use of gloves
with minimal to no employee training, which assumes a PF of 5, or the use of gloves with basic training, which

assumes a PF of 10.

EPA identified primary strengths and limitations and assigned an overall confidence to the
occupational dermal assessment, as discussed below. EPA considered the assessment approach,
the quality of the data, and uncertainties to determine the level of confidence.

The Dermal Exposure to Volatile Liquids Model used for modeling occupational dermal
exposures accounts for the effect of evaporation on dermal absorption for volatile chemicals and
the potential exposure reduction due to glove use. The model does not account for the transient
exposure and exposure duration effect, which likely overestimates exposures. The model
assumes one exposure event per day, which likely underestimates exposure as workers often
come into repeat contact with the chemical throughout their work day. Surface areas of skin
exposure are based on skin surface area of hands from EPA’s Exposure Factors Handbook, but
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actual surface areas with liquid contact are unknown and uncertain for all occupational scenarios
OESs. For many OESs, the assumption of contact over the full area of two hands likely
overestimates exposures. Weight fractions are usually reported to CDR and shown in other
literature sources as ranges, and EPA assessed only upper ends of ranges. The glove protection
factors are “what-if”” assumptions and are uncertain. EPA does not know the actual frequency,
type, and effectiveness of glove use in specific workplaces of the OESs. Except where specified
above, it is unknown whether most of these uncertainties overestimate or underestimate
exposures. The representativeness of the modeling results toward the true distribution of dermal
doses for the OESs is uncertain. These and other limitations are more fully discussed in Section
4424,

Considering these primary strengths and limitations, the overall confidence of the dermal dose
results is medium.

2.4.2 Consumer Exposures

Methylene chloride is found in a variety of consumer products and/or commercial products that
are readily available for public purchase at common retailers. These products are found across a
suite of categories and uses as outlined in the Use and Market Profile for Methylene Chloride
(U.S. EPA. 2017g). Based on a combination of information gained from individual products
containing methylene chloride and product use scenarios, consumer exposures due to inhalation
or dermal contact were modeled across a suite of identified conditions of use.

2.4.2.1 Consumer Exposures Approach and Methodology

Following problem formulation, EPA compiled a comprehensive list of current products
available for consumer household use. As noted in Section 1.4.1, while the Problem Formulation
included uses such as metal products not covered elsewhere, apparel and footwear care products,
and laundry and dishwashing products without distinguishing between industrial, commercial,
and consumer uses, after additional review, no applicable consumer products were found for
these uses. EPA has determined that there is no known, intended, or reasonably foreseen
consumer use of these products. There are only industrial and commercial uses of methylene
chloride for these conditions of use, and these conditions of use were therefore not further
assessed as consumer uses. Products were grouped into 15 subcategories ranging from 1-10
identified products in each category, but with most characterized by 4 or less (Table 2-86).
Additionally, these products are primarily aerosol in nature, but are found in liquid form as well
for subcategories Adhesives, Adhesives Removers, and Brush Cleaners.

Table 2-86. Evaluated Consumer Uses for Products Containing Methylene Chloride

Consumer Use Subcategory Form Number of Products Identified
Adhesives Liquid 4

Adhesives Remover Liquid 1

Auto AC Leak Sealer Aerosol 1

Auto AC Refrigerant Fill Aerosol 10

Brake Cleaner Aerosol 3

Brush Cleaner Liquid

Page 191 of 753


http://hero.epa.gov/index.cfm?action=search.view&reference_id=5176414

Case 20-2729, Document 5-2, 08/18/2020, 2910540, Page199 of 764

Carbon Remover Aerosol 1
Carburetor Cleaner Aerosol 3
Coil Cleaner Aerosol 1
Cold Pipe Insulation Spray Aerosol 2
Electronics Cleaner Aerosol 1
Engine Cleaner/Degreaser Aerosol 2
Gasket Remover Aerosol 1
Sealants Aerosol 1
Weld Spatter/Soldering Protectant Aerosol 1

2.4.2.2 Exposure Routes

As described in Table 2-86, exposures were evaluated for 15 conditions of use for products
containing methylene chloride. For each of the listed conditions of use, inhalation and dermal
exposures were evaluated, with inhalation being the primary route of exposure.

Inhalation

Consumer and bystander inhalation exposure to methylene chloride is expected to be the most
significant route of exposure through the direct inhalation of sprays, vapors and mists. EPA
assumed mists are absorbed via inhalation, rather than ingestion, due to the deposition of vapors
and mists in the upper respiratory tract. This principal exposure pathway is in line with EPA’s
2014 risk assessment of methylene chloride paint stripping use, which assumed that inhalation
was the main exposure pathway based on physical-chemical properties (e.g., high vapor
pressure). All fifteen identified consumer use scenarios were evaluated for exposure via the
inhalation pathway to both consumer users and bystanders. The majority of these uses were
evaluated as sprays or aerosol products, but several products (adhesives, adhesive removers, and
brush cleaners) were evaluated as liquids that have the expectation of inhalation of vapors
emitted from the product due to methylene chloride’s high vapor pressure.

Dermal

Dermal exposure to consumer uses of methylene chloride was also evaluated. Dermal exposure
may occur via contact with vapor or mist deposition on the skin or via direct liquid contact
during use. Exposures to skin would be expected to evaporate rapidly (0.06 mol/s) based on
physical chemical properties including vapor pressure, water solubility and log Kow, but some
methylene chloride would also dermally absorb. When evaporation of methylene chloride is
reduced or impeded (e.g., continued contact with a methylene chloride-soaked rag), dermal
absorption would be higher due to the longer duration of exposure. These dermal exposures
would be concurrent with inhalation exposures and the overall contribution of dermal exposure
to total exposure is expected to be smaller than via inhalation. Dermal exposures were evaluated
for all 15 consumer use scenarios across a range of user age groups including adults (> 21 years),
youths aged 16-20 years and youths aged 11-15 years due to the possible consumer uses of these
products by younger age groups. Bystander dermal exposure was not evaluated as the incidence
of those exposures are expected to be low and not contribute significantly to overall exposure.
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Ingestion

Consumers may be exposed to methylene chloride via transfer from hand to mouth, but this
exposure pathway is expected to be limited due to physical chemical properties including dermal
absorption and volatilization from skin. Due to the limited expected exposure to consumers via
this route, EPA did not further assess this pathway.

From Disposal

EPA does not expect exposure to consumers from disposal of consumer products. It is
anticipated that most products will be disposed of in original containers, particularly those
products that are purchased as aerosol cans.

2.4.2.3 Modeling Approach
EPA estimated consumer exposures for all currently known, intended or reasonably foreseen use
scenarios for products containing methylene chloride. A variety of sources were reviewed during
the Systematic Review process to identify these products and/or articles, including:

e Safety Data Sheets (SDS)

e NIH Household Products Database

e The Chemical and Products (CPDat) Database

e Peer-reviewed and gray literature

e Kirk-Othmer Encyclopedia of Chemical Technology

Consumer exposures were assessed for all methylene chloride containing products identified, as
described in Section 2.4.2.1. As no chemical-specific personal monitoring data was identified
during Systematic Review, a modeling approach was used to estimate the potential consumer
exposures. All consumer use scenarios were assessed using EPA’s Consumer Exposure Model
Version 2.1.7 (CEM), as described in Section 2.4.2.3.1, for both inhalation and dermal routes.

To characterize consumer exposures, inhalation modeling for each scenario was conducted by
varying one to three key parameters, while keeping all other input parameters constant. The key
varied parameters included:

1) duration of use per event (mi