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EXECUTIVE SUMMARY

TSCA 8 6(b)(4) requires the U.S. Environmental Protection Agency (EPA) to establish a risk evaluation
process. In performing risk evaluations for existing chemicals, EPA is directed to “determine whether a
chemical substance presents an unreasonable risk of injury to health or the environment, without
consideration of costs or other non-risk factors, including an unreasonable risk to a potentially exposed
or susceptible subpopulation identified as relevant to the risk evaluation by the Administrator under the
conditions of use.” In December of 2016, EPA published a list of 10 chemical substances that are the
subject of the Agency’s initial chemical risk evaluations (81 FR 91927), as required by TSCA §
6(b)(2)(A). Methylene chloride was one of these chemicals.

TSCA 8 6(b)(4)(D) requires that EPA publish the scope of the risk evaluation to be conducted, including
the hazards, exposures, conditions of use and potentially exposed or susceptible subpopulations that the
Administrator expects to consider. In June 2017, EPA published the Scope of the Risk Evaluation for
methylene chloride. As explained in the scope document, because there was insufficient time for EPA to
provide an opportunity for comment on a draft of the scope, as EPA intends to do for future scope
documents, EPA is publishing and taking public comment on a problem formulation document to refine
the current scope, as an additional interim step prior to publication of the draft risk evaluation for
methylene chloride. Comments received on this problem formulation document will inform
development of the draft risk evaluation.

This problem formulation document refines the conditions of use, exposures and hazards presented in
the scope of the risk evaluation for methylene chloride and presents refined conceptual models and
analysis plans that describe how EPA expects to evaluate the risk for methylene chloride.

Methylene chloride, also known as dichloromethane and DCM, is a volatile and high production volume
(HPV) chemical that is used as a solvent in a wide range of industrial, commercial and consumer
applications. Methylene chloride is subject to a number of federal and state regulations and reporting
requirements. Methylene chloride has been a reportable 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), a hazardous waste under
the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA), a drinking
water contaminant subject to national primary drinking water regulations under the Safe Drinking Water
Act (SDWA), and certain household products containing methylene chloride are hazardous substances
required to be labeled under the Federal Hazardous Substances Act (FHSA) by the Consumer Product
Safety Commission (CPSC) including a recent update to the labelling for paint removers (83 FR 12254,
March 21, 2018 and 83 FR 18219, April 26, 2018).

Information on domestic manufacture, processing and use of methylene chloride is available to EPA
through its Chemical Data Reporting (CDR) Rule, issued under TSCA. In 2015, more than

260 million Ibs of methylene chloride was reported to be manufactured (including imported) in the U.S.
According to the ICIS (2007) chemical profile in 2005, the primary uses for methylene chloride are
paint stripping and removal (30%), adhesives (22%), pharmaceuticals (11%), metal cleaning (8%),
aerosols (8%), chemical processing (8%), flexible polyurethane foam (5%) and miscellaneous (8%).

This document presents the potential exposures that may result from the conditions of use of methylene
chloride. Exposures may occur to workers and occupational non-users (workers who do not directly
handle the chemical but perform work in an area where the chemical is used), consumers and bystanders
(non-product users that are incidentally exposed to the product) and the general population through
inhalation, dermal and oral pathways. Workers and occupational non-users may be exposed to
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methylene chloride during a variety of conditions of use, such as manufacturing, processing and
industrial and commercial uses, including uses in paint removal, adhesives and degreasing. EPA expects
that the highest exposures to methylene chloride generally involve workers in industrial and commercial
settings. Methylene chloride can be found in numerous products and can, therefore, result in exposures
to commercial and consumer users in indoor or outdoor environments. For methylene chloride, EPA
considers workers, occupational non-users, consumers, bystanders, and certain other groups of
individuals who may experience greater exposures than the general population due to proximity to
conditions of use to be potentially exposed or susceptible subpopulations. Exposures to the general
population may occur from industrial and/or commercial uses; industrial releases to air, water or land,;
and other conditions of use. EPA will evaluate whether groups of individuals within the general
population may be exposed via pathways that are distinct from the general population due to unique
characteristics (e.g., life stage, behaviors, activities, duration) that increase exposure and whether groups
of individuals have heightened susceptibility, and should therefore be considered potentially exposed or
susceptible subpopulations for purposes of the risk evaluation. EPA plans to further analyze inhalation
exposures to vapors and mists for workers and occupational non-users (workers who do not directly
handle the chemical but perform work in an area where the chemical is present) and dermal exposures
for skin contact with liquids in occluded situations for workers in the risk evaluation. EPA plans to
further analyze inhalation exposures to vapors and mists for consumers and bystanders and dermal
exposures for skin contact with liquids in the risk evaluation. For environmental release pathways, EPA
plans to further analyze surface water exposure to aquatic invertebrates and aquatic plants in the risk
evaluation.

Methylene chloride has been the subject of numerous human health reviews including EPA’s Integrated
Risk Information System (IRIS) Toxicological Review and Agency for Toxic Substances and Disease
Registry’s (ATSDR’s) Toxicological Profile. A number of targets of toxicity from exposures to
methylene chloride have been identified in animal and human studies for both oral and inhalation
exposures. EPA plans to evaluate all potential hazards for methylene chloride, using these previous
analyses as a starting point for identifying key and supporting studies and including any found in recent
literature. The relevant studies will be evaluated using the data quality criteria in the Application of
Systematic Review in TSCA Risk Evaluations document (U.S. EPA, 2018). Hazard endpoints identified
in previous assessments include: acute toxicity (via central nervous system [CNS] depression which can
result in death), irritation, liver toxicity and neurotoxicity. Methylene chloride is also likely carcinogenic
in humans. If additional hazard concerns are identified during the systematic review of the literature,
these will also be considered. These hazards will be evaluated based on the specific exposure scenarios
identified.

The revised conceptual models presented in this problem formulation identify conditions of use;
exposure pathways (e.g., media); exposure routes (e.g., inhalation, dermal, oral); potentially exposed or
susceptible subpopulations; and hazards EPA expects to consider in the risk evaluation. The initial
conceptual models provided in the scope document were revised during problem formulation based on
evaluation of reasonably available information for physical and chemical properties, fate, exposures,
hazards, and conditions of use and based upon consideration of other statutory and regulatory
authorities. In each problem formulation document for the first 10 chemical substances, EPA also
refined the activities, hazards and exposure pathways that will be included in and excluded from the risk
evaluation.

EPA’s overall objectives in the risk evaluation process are to conduct timely, relevant, high-quality, and
scientifically credible risk evaluations within the statutory deadlines, and to evaluate the conditions of
use that raise greatest potential for risk 82 FR 33726, 33728 (July 20, 2017).
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1 INTRODUCTION

This document presents for comment the problem formulation of the risk evaluation to be conducted 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, on June 22, 2016. The new law includes
statutory requirements and deadlines for actions related to conducting risk evaluations of existing
chemicals.

In December of 2016, EPA published a list of 10 chemical substances that are the subject of the
Agency’s initial chemical risk evaluations (81 FR 91927), as required by TSCA 8§ 6(b)(2)(A). These

10 chemical substances were drawn from the 2014 update of EPA’s TSCA Work Plan for Chemical
Assessments, a list of chemicals that EPA identified in 2012 and updated in 2014 (currently totaling

90 chemicals) for further assessment under TSCA. EPA’s designation of the first 10 chemical
substances constituted the initiation of the risk evaluation process for each of these chemical substances,
pursuant to the requirements of TSCA § 6(b)(4).

TSCA § 6(b)(4)(D) requires that EPA publish the scope of the risk evaluation to be conducted, including
the hazards, exposures, conditions of use and potentially exposed or susceptible subpopulations that the
Administrator expects to consider, within 6 months after the initiation of a risk evaluation. The scope
documents for all first 10 chemical substances were issued on June 22, 2017. The first 10 problem
formulation documents are a refinement of what was presented in the first 10 scope documents. TSCA §
6(b)(4)(D) does not distinguish between scoping and problem formulation, and requires EPA to issue
scope documents that include information about the chemical substance, including the hazards,
exposures, conditions of use, and the potentially exposed or susceptible subpopulations that the
Administrator expects to consider in the risk evaluation. In the future, EPA expects scoping and problem
formulation to be completed prior to the issuance of scope documents and intends to issue scope
documents that include problem formulation.

As explained in the scope document, because there was insufficient time for EPA to provide an
opportunity for comment on a draft of the scope, as EPA intends to do for future scope documents, EPA
is publishing and taking public comment on a problem formulation document to refine the current scope,
as an additional interim step prior to publication of the draft risk evaluation for methylene chloride.
Comments received on this problem formulation document will inform development of the draft risk
evaluation.

The Agency defines problem formulation as the analytical phase of the risk assessment in which *“the
purpose for the assessment is articulated, the problem is defined and a plan for analyzing and
characterizing risk is determined” (see Section 2.2 of the Framework for Human Health Risk
Assessment to Inform Decision Making). The outcome of problem formulation is a conceptual model(s)
and an analysis plan. The conceptual model describes the linkages between stressors and adverse human
health effects, including the stressor(s), exposure pathway(s), exposed life stage(s) and population(s),
and endpoint(s) that will be addressed in the risk evaluation (U.S. EPA, 2014a). The analysis plan
follows the development of the conceptual model(s) and is intended to describe the approach for
conducting the risk evaluation, including its design, methods and key inputs and intended outputs as
described in the EPA Human Health Risk Assessment Framework (U.S. EPA, 2014a). The problem
formulation documents refine the initial conceptual models and analysis plans that were provided in the
scope documents.
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First, EPA has removed from the risk evaluation any activities and exposure pathways that EPA has
concluded do not warrant inclusion in the risk evaluation. For example, for some activities which were
listed as "conditions of use" in the scope document, EPA has insufficient information following the
further investigations during problem formulation to find they are circumstances under which the
chemical is actually "intended, known, or reasonably foreseen to be manufactured, processed,
distributed in commerce, used, or disposed of."

Second, EPA also identified certain exposure pathways that are under the jurisdiction of regulatory
programs and associated analytical processes carried out under other EPA-administered environmental
statutes — namely, the Clean Air Act (CAA), the Safe Drinking Water Act (SDWA), the Clean Water
Act (CWA), and the Resource Conservation and Recovery Act (RCRA) — and which EPA does not
expect to include in the risk evaluation.

As a general matter, EPA believes that certain programs under other Federal environmental laws
adequately assess and effectively manage the risks for the covered exposure pathways. To use Agency
resources efficiently under the TSCA program, to avoid duplicating efforts taken pursuant to other
Agency programs, to maximize scientific and analytical efforts, and to meet the three-year statutory
deadline, 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.® EPA does not expect to include any such excluded
pathways as further explained below in the risk evaluation. The provisions of various EPA-administered
environmental statutes and their implementing regulations represent the judgment of Congress and the
Administrator, respectively, as to the degree of health and environmental risk reduction that is sufficient
under the various environmental statutes.

Third, EPA identified any conditions of use, hazards, or exposure pathways which were included in the
scope document and that EPA expects to include in the risk evaluation but which EPA does not expect
to further analyze in the risk evaluation. EPA expects to be able to reach conclusions about particular
conditions of use, hazards or exposure pathways without further analysis and therefore expects to
conduct no further analysis on those conditions of use, hazards or exposure pathways in order to focus
the Agency’s resources on more extensive or quantitative analyses. Each risk evaluation will be "fit-for-
purpose,” meaning not all conditions of use will warrant the same level of evaluation and the Agency
may be able to reach some conclusions without comprehensive or quantitative risk evaluations 82 FR
33726, 33734, 33739 (July 20, 2017).

EPA received comments on the published scope document for methylene chloride and has considered
the comments specific to methylene chloride in this problem formulation document. EPA is soliciting
public comment on this problem formulation document and when the draft risk evaluation is issued the
Agency intends to respond to comments that are submitted. In its draft risk evaluation, EPA may revise
the conclusions and approaches contained in this problem formulations, including the conditions of use
and pathways covered and the conceptual models and analysis plans, based on comments received.

1 As explained in the final rule for chemical risk evaluation procedures, “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)]
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1.1 Regulatory History

EPA conducted a search of existing domestic and international laws, regulations and assessments
pertaining to methylene chloride. EPA compiled this summary from data available from federal, state,
international and other government sources, as cited in Appendix A. EPA evaluated and considered the
impact of existing laws and regulations (e.g., regulations on landfill disposal, design, and operations) in
the problem formulation step to determine what, if any future analysis might be necessary as part of the
risk evaluation. Consideration of the nexus between these existing regulations and TSCA conditions of
use may additionally be made as detailed/specific conditions of use and exposure scenarios are
developed in conducting the analysis phase of the risk evaluation.

Federal Laws and Regulations

Methylene chloride is subject to federal statutes or regulations, other than TSCA, 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 or regulations implemented by state agencies or
departments. A summary of state laws, regulations and implementing authorities is provided in
Appendix A.2.

Laws and Regulations in Other Countries and International Treaties or Agreements

Methylene chloride is subject to statutes or regulations in countries other than the United States and/or
international treaties and/or agreements. A summary of these laws, regulations, treaties and/or
agreements is provided in Appendix A.3.

1.2 Assessment History

EPA has identified assessments conducted by other EPA Programs and other organizations (see Table
1-1). Depending on the source, these assessments may include information on conditions of use,
hazards, exposures and potentially exposed or susceptible subpopulations. Table 1-1 shows the
assessments that have been conducted. EPA found no additional assessments beyond those listed in the
Scope document, but the WHO IPCS Environmental Health Criteria (EHC) document which was cited
in the Scope document was added to the assessment history table.

In addition to using this information, EPA intends to conduct a full review of the relevant data and
information collected in the initial comprehensive search [see Methylene Chloride (CASRN 75-09-2)
Bibliography: Supplemental File for the TSCA Scope Document EPA-HQ-OPPT-2016-0742-0059 (U.S.

EPA, 2017a)] using the literature search and screening strategies documented in the Strategy for
Conducting Literature Searches for Methylene Chloride: Supplemental File for the TSCA Scope
Document EPA-HQ-OPPT-2016-0742-0060 (U.S. EPA, 2017c). This will ensure that EPA considers
data and information that has been made available since these assessments were conducted.

Table 1-1. Assessment History of Methylene Chloride

Authoring Organization Assessment
EPA Assessments
U.S. EPA, Office of Pollution Prevention and TSCA Work Plan Chemical Risk Assessment
Toxics (OPPT) Methylene Chloride: Paint Stripping Use CASRN:
75-09-2 U.S. EPA (2014b)
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Authoring Organization

Assessment

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

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

EPA (2011b)

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 Methylene Chloride NAC/AEGL (2008)

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

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

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 (1997)

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

Acute Reference Exposure Level (REL) and
Toxicity Summary for Methylene Chloride
OEHHA (2008)

Public Health Goal for Methylene Chloride in
Drinking Water OEHHA (2000)

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 VVolume 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 (1996)

Government of Canada, Environment Canada,
Health Canada

Dichloromethane. Priority substances list
assessment report. Health and Environment

Canada (1993)
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Authoring Organization Assessment

National Industrial Chemicals Notification and Human Health Tier 11 Assessment for Methane,
Assessment Scheme (NICNAS), Australian dichloro- CAS Number: 75-09-2 NICNAS (2016)
Government

1.3 Data and Information Collection

EPA/OPPT generally applies a systematic review process and workflow that includes: (1) data
collection; (2) data evaluation; and (3) data integration of the scientific data used in risk evaluations
developed under TSCA. Scientific analysis is often iterative in nature as new knowledge is obtained.
Hence, EPA/OPPT expects that multiple refinements regarding data collection will occur during the
process of risk evaluation. Additional information that may be considered and was not part of the initial
comprehensive bibliographies will be documented in the Draft Risk Evaluation for methylene chloride.

Data Collection: Data Search

EPA/OPPT conducted chemical-specific searches for information on: physical and chemical properties;
environmental fate and transport; conditions of use information; environmental and human exposures,
including potentially exposed or susceptible subpopulations; ecological and human health hazard,
including potentially exposed or susceptible subpopulations.

EPA/OPPT designed its initial data search to be broad enough to capture a comprehensive set of sources
containing information potentially relevant to the risk evaluation. For most disciplines, the search was
not limited by date and was conducted on a wide range of data sources, including but not limited to:
peer-reviewed literature and gray literature (e.g., publicly-available industry reports, trade association
resources, government reports). For human health hazard, EPA/OPPT relied on the search strategies
from recent assessments, such as the 2011 EPA Integrated Risk Information System (IRIS) assessment
to identify relevant information published after the end date of the previous search to capture more
recent literature. The Strategy for Conducting Literature Searches for Methylene Chloride:
Supplemental File for the TSCA Scope Document EPA-HQ-OPPT-2016-0742-0060 (U.S. EPA, 2017¢)
provides details about the data and information sources and search terms that were used in the literature
search.

Data Collection: Data Screening

Following the data search, references were screened and categorized using selection criteria outlined in
the Strategy for Conducting Literature Searches for Methylene Chloride: Supplemental File for the
TSCA Scope Document EPA-HQ-OPPT-2016-0742-0060 (U.S. EPA, 2017c¢). Titles and abstracts were
screened against the criteria as a first step with the goal of identifying a smaller subset of the relevant
data to move into the subsequent data extraction and data evaluation steps. Prior to full-text review,
EPA/OPPT anticipates refinements to the search and screening strategies, as informed by an evaluation
of the performance of the initial title/abstract screening and categorization process.

The categorization scheme (or tagging structure) used for data screening varies by scientific discipline
(i.e., physical and chemical properties; environmental fate and transport; chemical use/conditions of use
information; human and environmental exposures, including potentially exposed or susceptible
subpopulations identified by virtue of greater exposure; human health hazard, including potentially
exposed or susceptible subpopulations identified by virtue of greater susceptibility; and ecological
hazard). However, within each data set, there are two broad categories or data tags: (1) on-topic
references or (2) off-topic references. On-topic references are those that may contain data and/or
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information relevant to the risk evaluation. Off-topic references are those that do not appear to contain
data or information relevant to the risk evaluation. The supplemental document, Strategy for Conducting
Literature Searches for Methylene Chloride: Supplemental File for the TSCA Scope Document EPA-
HQ-OPPT-2016-0742-0060 (U.S. EPA, 2017c), discusses the inclusion and exclusion criteria that
EPA/OPPT used to categorize references as on-topic or off-topic.

Additional data screening using sub-categories (or sub-tags) was also performed to facilitate further
sorting of data/information - for example, identifying references by source type (e.g., published peer-
reviewed journal article, government report); data type (e.g., primary data, review article); human health
hazard (e.g., liver toxicity, cancer, reproductive toxicity); or chemical-specific and use-specific data or
information. These sub-categories are described in the supplemental document, Strategy for Conducting
Literature Searches for Methylene Chloride: Supplemental File for the TSCA Scope Document EPA-
HQ-OPPT-2016-0742-0060 (U.S. EPA, 2017c), and will be used to organize the different streams of
data during the stages of data evaluation and data integration steps of systematic review.

Results of the initial search and categorization can be found in the Methylene Chloride (CASRN 75-09-
2) Bibliography: Supplemental File for the TSCA Scope Document EPA-HQ-OPPT-2016-0742-0059
(U.S. EPA, 2017a). This document provides a comprehensive list (bibliography) of the sources of data
identified by the initial search and the initial categorization for on-topic and off-topic references.
Because systematic review is an iterative process, EPA/OPPT expects that some references may move
from the on-topic to the off-topic categories, and vice versa. Moreover, targeted supplemental searches
may also be conducted to address specific needs for the analysis phase (e.g., to locate specific data
needed for modeling); hence, additional on-topic references not initially identified in the initial search
may be identified as the systematic review process proceeds.

1.4 Data Screening During Problem Formulation

EPA/OPPT is in the process of completing the full text screening of the on-topic references identified in
the Methylene Chloride (CASRN 75-09-2) Bibliography: Supplemental File for the TSCA Scope
Document EPA-HQ-OPPT-2016-0742-0059 (U.S. EPA, 2017a). The screening process at the full-text
level is described in the Application of Systematic Review in TSCA Risk Evaluations (U.S. EPA, 2018).
Appendix F provides the inclusion and exclusion criteria applied at the full text screening. The eligibility
criteria are guided by the analytical considerations in the revised conceptual models and analysis plan, as
discussed in the problem formulation document. Thus, it is expected that the number of data/information
sources entering evaluation is reduced to those that are relevant to address the technical approach and
issues described in the analysis plan of this document.

Following the screening process, the quality of the included data/information sources will be assessed
using the evaluation strategies that are described in the Application of Systematic Review in TSCA Risk
Evaluations (U.S. EPA, 2018).
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