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Chapter 1 Introduction

Section 1.1 Background

Section 1412(b)(1)(B)(i) of the Safe Drinking Water Act (SDWA), as amended in 1996, requires the
United States Environmental Protection Agency (EPA) to publish every five years a list of drinking
water contaminants that at the time of publication:

e Are not subject to any proposed or promulgated National Primary Drinking Water Regulation
e Are known or anticipated to occur in public water systems (PWSs)
e May require regulation under the SDWA

This list is known as the Contaminant Candidate List (CCL).

The SDWA directs the agency to consider health effects and occurrence information for the unregulated
contaminants to identify those contaminants that present the greatest public health concern related to
exposure from drinking water. In identifying these contaminants, the SDWA requires that, when
developing the CCL, EPA considers the National Contaminant Occurrence Database established under
Section 1445(g) of the SDWA and consults the scientific community including the Science Advisory
Board (SAB). EPA must consider substances identified in Section 101(14) of the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) and substances registered as
pesticides under the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) as well as other
relevant data sources.

EPA interprets broadly the criterion that contaminants are known or anticipated to occur in PWSs. In
evaluating this criterion, EPA considers not only PWS monitoring data but also data on concentrations
in ambient surface and ground waters, releases to the environment (e.g., Toxics Release Inventory), and
production. Though such data may not establish conclusively that contaminants are known to occur in
PWSs, EPA considers these data are sufficient to anticipate that contaminants may occur in PWSs. The
agency also considers adverse health effects that may pose a greater risk to lifestages and other sensitive
groups that represent a meaningful portion of the population. Adverse health effects associated with
infants, children, pregnant women, the elderly, and individuals with a history of serious illness in
particular are evaluated.

In a regulatory action separate from the CCL, SDWA Section 1412(b)(1)(B)(ii) directs EPA to make
regulatory determinations on at least five of the contaminants from the CCL every five years. Section
1412(b)(1)(A) of the SDWA specifies that EPA shall regulate a contaminant if the EPA Administrator
determines the following:

e The contaminant may have an adverse effect on the health of persons.

e The contaminant is known to occur or there is a substantial likelihood that the contaminant will
occur in PWSs with a frequency and at levels of public health concern.

e In the sole judgment of the Administrator, regulation of such contaminant presents meaningful
opportunity for health risk reduction for persons served by PWSs.

The CCL itself does not pose a burden or place requirements on the states or PWSs. Rather, the CCL
identifies contaminants that serve as a short list to be considered for research and data collection efforts,
such as the Unregulated Contaminant Monitoring Rule (UCMR). Only after additional data and
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information are collected are contaminants considered for regulatory determination and rulemaking
under the SDWA.

EPA has completed four cycles of CCLs since 1996. Previous CCLs are briefly described as follows:

e EPA published the First CCL (CCL 1) on March 2, 1998 (63 FR 10274, USEPA, 1998). The
CCL 1 was developed based on recommendations by the National Drinking Water Advisory
Council (NDWAC) and reviewed by technical experts. It contained 50 chemicals and 10
microbial contaminants/groups.

e EPA published the Second CCL (CCL 2) on February 24, 2005 (70 FR 9071, USEPA, 2005).
EPA carried forward the 51 chemical and microbial contaminants from the CCL 1 that did not
have regulatory determinations to the CCL 2.

e EPA published the Third CCL (CCL 3) on October 8, 2009 (74 FR 51850, USEPA, 2009f). In
developing the CCL 3, EPA implemented an improved, stepwise process that built on the
previous CCL process and was based on expert input and recommendations from the National
Academy of Sciences' National Research Council (NRC), NDWAC, and SAB. The third CCL
(CCL 3) contained 104 chemicals or chemical groups and 12 microbial contaminants. EPA
carried forward CCL 3 contaminants (minus those with regulatory determinations) to the Draft

fourth CCL (CCL 4)

e EPA published the final Fourth CCL (CCL 4) on November 17, 2016 (81 FR 81099, USEPA,
2016a). The Final CCL 4 contained 97 chemicals or chemical groups and 12 microbial
contaminants. All contaminants listed on the Final CCL 4 were carried forward from the CCL 3,
except for two.

Section 1.2 Overview of the CCL 5 Development Process

The methodology for developing the Draft Fifth CCL (CCL 5) is based on the existing, three-step
framework used previously for the CCL 3 (USEPA, 2009a). The CCL 4 was a carryover from the CCL 3
and followed the same framework (USEPA, 2016a). In developing the Draft CCL 5, updates were made
to allow consideration of a larger number of contaminants, greater transparency in the data being
evaluated, and more efficient transfer of information compiled for CCL to other SDWA processes such
as Regulatory Determination and UCMR activities.

A simplified illustration of the CCL development framework for chemicals (adapted from Exhibit 1 in
USEPA, 2009a) is shown in Figure 1. The CCL framework comprises three steps:

1. Building a broad universe
2. Screening the universe to select a Preliminary CCL (PCCL)
3. Classifying the PCCL chemicals to select a draft CCL

Step 1 includes the compilation of a broad CCL universe of potential drinking water contaminants.
During this step, EPA identified primary data sources for building the CCL 5 Universe. As directed by
the SDWA, EPA considered health effects and occurrence information on unregulated contaminants to
identify those that present the greatest public health concern related to exposure from drinking water.
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Chemical contaminant data that met four assessment factors (relevance, completeness, redundancy, and
retrievability) were compiled into a single file, with a uniform format and identifiers for chemical
contaminants.

Step 2 involves screening the CCL 5 Universe and publicly nominated chemicals to identify a subset of
chemicals that merit further review due to their potential to occur in PWSs and thereby pose a public
health concern. This subset of chemicals is called the Preliminary CCL 5 (PCCL 5). In this step, EPA
applied a screening points system that was related to the chemicals’ potential to occur in PWSs and their
potential for public health concern. EPA screened chemicals to the PCCL 5 by evaluating the health
effects and occurrence information provided in the data sources used to compile the CCL 5 Universe.
The screening procedure is designed to balance known and unknown information regarding toxicity,
exposure, and risk by assigning higher value to data that are more indicative of a chemical’s occurrence
in finished drinking water and potential to cause health effects.

Building the Universe
wn
m
Universe o
-
Screenin
i Z
Preliminary CCL m
(PCCL) U
N
Classification
c»
Review -
m
U
DraftccL | <

Figure 1. Draft CCL Development Framework

Step 3 encompasses the structured classification approach to develop a Draft CCL 5 from the PCCL 5.
Following literature searches to collect any supplemental data available for the PCCL chemicals, the
relevant data metrics for each chemical were summarized in a standardized document called a
Contaminant Information Sheet (CIS). EPA scientists, referred to as chemical evaluators, have a broad
range of professional experience and relevant expertise. They used CISs to assess potential public health
risk when comparing metrics across chemicals with diverse types of available data and made
recommendations on which of the PCCL 5 chemicals should be listed on the Draft CCL 5.
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This Technical Support Document (TSD) describes in detail the process used to develop the Draft CCL
5 for chemical contaminants and the updates made in response to expert input and recommendations
from the SAB, NDWAC, NRC, and the public. This document is organized in six chapters:

e Chapter 1 provides background information on the CCL process and an overview of the CCL 5

development process.

e Chapters 2, 3 and 4 describe in detail Steps 1, 2, and 3, respectively.

e Chapter 5 presents the data availability of Draft CCL 5 chemicals.

e Chapter 6 describes the data management and quality assurance.

The companion documents to this chemicals TSD include the following:

e Technical Support Document for the Draft Fifth Contaminant Candidate List (CCL 5) —
Microbial Contaminants (USEPA, 2021a)

e Technical Support Document for the Draft Fifth Contaminant Candidate List (CCL 5) —
Contaminant Information Sheets (CISs), hereafter referred to as the CIS Technical Support
Document (USEPA, 2021c)

All three technical support documents are accessible via the EPA docket (Docket ID No. EPA-HQ-OW-
2018-0594) at https://www.regulations.gov.
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Chapter 2 Building the Universe

Section 2.1 Overview

The goal of Step 1 of the CCL 5 development process for chemical candidates is to build a broad
universe of potential drinking water chemical contaminants, as shown in blue boxes in Figure 2. In
general, EPA compiled primary and supplemental data sources, identified 21,894 chemicals from
primary data sources to form a CCL 5 Pre-Universe and then added supplemental data for pre-universe
chemicals to create a CCL 5 Chemical Universe. For the CCL 5, the agency retained all chemical
contaminants identified in the pre-universe in the universe, which resulted in the most data-rich and

largest CCL Universe to date.

Building the Universe
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Figure 2. CCL 5 Development Framework Step 1 - Building the Universe

Section 2.2 Assessing and Identifying Data Sources

To initiate the CCL 5 development process, EPA compiled potential health effects and occurrence data
sources that could be used to prioritize chemical contaminants for listing on the Draft CCL 5. EPA
compiled data sources identified from CCL 3 and CCL 4, along with data sources recommended by the
CCL 5 EPA workgroup and subject matter experts. Information on how EPA addressed data sources
provided through the public nomination process is described in Section 3.6.
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As aresult of this effort, EPA identified 134 potential data sources and further assessed their potential
use for the CCL 5 development process. EPA accessed each potential data source online and evaluated
them using the following four assessment factors, according to the process depicted in Figure 3:

Relevance: The data must either show that the contaminant occurs or has the potential to occur
in the environment or the contaminant has known or potential health effects in humans. For
example, EPA collects data on the volume of different chemicals produced in the U.S. under the
Chemical Data Reporting (CDR) rule (USEPA, 2016b). This information can indicate potential
occurrence of chemicals in the environment and therefore would be considered a relevant source
of data for CCL 5 development. EPA’s Integrated Risk Information System (IRIS) database
would also be considered a relevant source of data, including toxicity values such as references
doses (RfDs) and cancer slope factors (CSFs) that indicate potential human health effects of
chemicals (USEPA, n.d.-a). For example, an RfD serves as an estimate of a daily oral exposure
to the human population (including sensitive subgroups) that is likely to be without an
appreciable risk of deleterious effects during a lifetime.

Completeness: The data source must either have been peer-reviewed or provide a description of
the data, information on how the data were obtained, and information for a person to contact
about the data source. The California Department of Pesticide Regulation (CDPR) Surface Water
Database (SURF) is an example of a complete source because it provides information on who to
contact about the data source as well as a description of the data and how the data were obtained
(CDPR, n.d.).

Redundancy: The data source must not duplicate or contain information that is identical to
other, more comprehensive data sources. That is, the source should not be identical in terms of
what data were collected, the time and place of collection, who collected the data, and how the
data were collected and modified. If multiple data sources present identical information, data
from the most comprehensive source are used. For example, EPA’s Database of Sources of
Environmental Releases of Dioxin-Like Compounds in the United States contains data on
chlorinated dibenzo-p-dioxin/dibenzofuran emissions from all known sources in the United
States (USEPA, 2000a). However, these data can also be found in another, more comprehensive
source, EPA’s Toxics Release Inventory (TRI) (USEPA, n.d.-b). Therefore, data from the more
comprehensive source, TRI, were used while the other source was considered redundant and was
not used.

Retrievability: The data must be formatted for automated retrieval (i.e., data are stored in a
tabular format) and publicly accessible. For example, the Agency for Toxic Substances and
Disease Registry (ATSDR) provides Minimal Risk Levels (MRLs) in a tabular format that can
be easily copied and pasted into a Microsoft Excel spreadsheet and subsequently added to a data
directory to support CCL 5 development (CDC, n.d.).
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1 Is the source relevant?

Does it contain information on actual or
potential health effects or occurrence?

l Yes

Is the source complete?

2

Does it provide complete, minimum
documentation and quality requirements?

i Yes

Is the source redundant?

3

Does it contain information that is identical to
other, more comprehensive data sources?

lNo

4 Is the source retrievable?
Supplemental
Are the data in the source formatted for
automated retrieval and publicly accessible? Sources
l Yes

Primary

Sources

Figure 3. Data Source Assessment Process

These four assessment factors were used to evaluate data sources in the CCL 3 development process
(USEPA, 2009a) based on guidance from NDWAC. NDWAC recommended that data sources should
have data and information about actual or potential occurrence of contaminants in drinking water or
source water and/or about health effects, provide data that are readily available, and meet EPA’s
minimum guidelines for documentation and quality (NDWAC, 2004).

Data sources identified as relevant, complete, not redundant, and retrievable were considered primary
data sources. Data sources that were not retrievable were set aside as supplemental sources. Twenty-one
of the 134 potential data sources were excluded from further consideration in the CCL 5 process because
they were not relevant or were incomplete or redundant, no longer existed, or had been combined with
another data source. For example, the Distributed Structure Searchable Toxicity Public Database
Network (DSSTox) was used in CCL 3, but it has since been incorporated into the CompTox Chemicals
Dashboard, a supplemental data source for CCL 5 (see Section 2.4).

Section 2.2.1 CCL 5 Primary Data Sources

Out of the 134 potential sources of chemical data evaluated, 42 met all four assessment factors and
therefore were considered primary data sources. The Hazardous Substances Data Bank (HSDB) did not
meet retrievability criteria but was still used as a primary data source (HHS, n.d.). The HSDB is a data-
rich source and the only source of median Lethal Doses (LDsos) for the CCL 5 process.
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Therefore, additional effort was taken to extract these data, as was done with the CCL 3 process. EPA
downloaded chemical data from these 43 primary data sources to a data directory to identify chemical
contaminants for the pre-universe. These included 18 sources of health effects data listed in Table 1 and
25 sources of occurrence data listed in Table 2 and described in Appendix A and in greater detail in
Appendix N. EPA discontinued adding occurrence data from primary data sources in December 2019.
References for the primary data sources listed in Table 1 and Table 2 are provided in Appendix N.

Table 1. CCL 5 Health Effects Primary Data Sources

Data Source

Agency or Author’

Agency for Toxic Substances and Disease Registry
(ATSDR) Minimal Risk Levels (MRLs)

Centers for Disease Control and
Prevention (CDC)

Cancer Potency Data Bank

National Library of Medicine, U.S.
Department of Health and Human
Services (HHS)

Drinking Water Standards and Health Advisory Tables

EPA

Guidelines for Canadian Drinking Water Quality

Health Canada

Guidelines for Drinking-Water Quality

World Health Organization (WHO)

Hazardous Substances Data Bank

National Library of Medicine, HHS

Health-Based Screening Levels (HBSLs)

U.S. Geological Survey (USGS)

Human Health-Based Water Guidance Table

Minnesota Department of Health

Human Health Benchmarks for Pesticides

EPA

Integrated Risk Information System (IRIS)

EPA

International Agency for Research on Cancer
Classifications

WHO

Maximum Recommended Daily Dose (MRDD) Database

U.S. Food and Drug Administration (FDA)

National Recommended Water Quality Criteria — Human
Health Criteria

EPA

National Toxicology Program (NTP) Cancer
Classifications

HHS

Provisional Peer-Reviewed Toxicity Values (PPRTVs)

EPA

Screening Levels for Pharmaceuticals

FDA Drugs@FDA database, National
Institutes of Health (NIH) DailyMed
Database

Toxicity Criteria Database

California Environmental Protection
Agency (CalEPA) Office of Environmental
Health Hazard Assessment

Toxicity Reference Database (ToxRefDB)

EPA

' References for the data sources listed in this table are provided in Appendix N.
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Table 2. CCL 5 Occurrence Primary Data Sources

Data Source Agency or Author’
ATSDR Comprehensive Environmental Response, Compensation,

and Liability Act CDC

(CERCLA) Substance Priority List

Chemical Data Reporting (CDR) Results EPA
“Concentrations of prioritized pharmaceuticals in effluents from 50

large wastewater treatment plants in the US and implications for Kostich et al. 2014
risk estimation”

Disinfection By-product Information Collection Rule (DBP ICR) EPA

“Evaluating the extent of pharmaceuticals in surface waters of the

United States using a National-scale Rivers and Streams Batt et al. 2016

Assessment survey”

Expapded targgt-chemlcal anqu3|s reveals ex}enswe mixed- Bradley et al. 2017
organic-contaminant exposure in U.S. streams

Federal Insecticide Fungicide, and Rodenticide Act (FIFRA) List EPA

“Legacy and emerging perfluoroalkyl substances are important
emerging water contaminants in the Cape Fear River Watershed of Sun et al. 2016
North Carolina”

National Health and Nutrition Examination Survey (NHANES) CDC
National Inorganics and Radionuclides Survey (NIRS) EPA
National Water Information System (NWIS) Water Quality Portal, USGS
National Water-Quality Assessment (NAWQA) Water Quality Portal, USGS

“Nationwide reconnaissance of contaminants of emerging concern

in source and treated drinking waters of the United States” Glassmeyer et al. 2017

“Nationwide reconnaissance of contaminants of emerging concern
in source and treated drinking waters of the United States: Furlong et al. 2017
Pharmaceuticals”

U.S. Department of Agriculture

Pesticide Data Program (USDA)

Pesticide Use Estimates USGS

.Pharmaceutlcal manufac;turmg facility discharges cap substantially Scott et al. 2018
increase the pharmaceutical load to US wastewaters

“Predicting variability of aquatic concentrations of human

pharmaceuticals” Kostich et al. 2010

“Reconnaissance of mixed organic and inorganic chemicals in
private and public supply tapwaters at selected residential and Bradley et al. 2018
workplace sites in the United States”

California Department of

Surface Water Database (SURF) Pesticide Regulation

“Suspect screening and non-targeted analysis of drinking water

) ) . » Newton et al. 2018
using point-of-use filters

Toxics Release Inventory (TRI) EPA
Unregulated Contaminant Monitoring Rule (UCMR) Cycles 1-3 EPA
UCMR Cycle 4 EPA
Unrezgulated Contaminant Monitoring-State (UCM-State) Rounds 1 EPA
and

" References for the data sources listed in Table 2 are provided in Data Management Processing.
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Section 2.2.2 CCL 5 Supplemental Data Sources

The use of primary data is critical to the entire CCL process, and it is often necessary to gather and
extract additional data to further evaluate chemicals for listing on the Draft CCL 5. As described in
Section 2.2, EPA assessed data sources for potential use in the CCL 5 development process and set
aside, as supplemental sources, 71 sources that met the relevance, completeness, and redundancy
assessment factors but that were not retrievable. EPA also identified supplemental sources from data
sources cited in public nominations (see Section 3.6) and conducted literature searches to identify
further supplemental data on occurrence and health effects to aid in evaluating chemicals of interest (see
Section 4.2). Though supplemental sources could not be efficiently or effectively incorporated into the
Step 2 screening process because they did not meet retrievability criteria (see Chapter 3), they often
provided important detail and description to support CCL 5 listing decisions. See Appendix B for a
complete list of supplemental data sources.

For health effects data, supplemental data sources were often closely related to a primary data source.
For example, EPA’s IRIS program provides an easily accessible and downloadable online database
(https://cfpub.epa.gov/ncea/iris/search/index.cfm) that contains toxicity values for several hundred
chemicals. The IRIS database met the four assessment factors to be a primary data source for CCL 5.
Though the online IRIS database fulfilled data needs for screening purposes, background information
related to developing toxicity values for individual chemicals of potential importance for the
classification process of CCL 5 had to be manually extracted from IRIS assessments. Therefore, for
certain chemicals, EPA also downloaded IRIS Chemical Assessment Summaries and Toxicological
Reviews as supplemental data sources. Other supplemental health effects data sources are discussed
further in Section 4.2.2 and Section 4.3.1as well as Appendices F and G.

Supplemental occurrence data sources were also used to fill data gaps during the Step 3 classification
process. For example, if primary data sources could not provide finished water data for a contaminant,
EPA sought this information from a supplemental source identified through a literature search, from
non-retrievable supplemental sources previously set aside, or from sources cited with public
nominations. Many non-national scale studies on finished and ambient water were used to supplement
the occurrence data from primary data sources (see Appendix B).

Section 2.3 Developing a Pre-Universe
Section 2.3.1 Overview

The pre-universe is a list of chemical contaminants identified through health and occurrence data
extracted from primary data sources. Pre-universe development was conducted in three steps: extracting
chemicals and relevant data elements, matching unique identifiers to each chemical, and transforming
the extracted data into a simple data format. Each step is described below.

Generally, the pre-universe development involved pre-processing the CCL 5 primary data sources,
which refers to the actions taken to identify chemicals from each source and transform data of various
types, formats, and structures into a uniform and understandable format. Each data source used for
CCL 5 has a unique data format and requires specific pre-processing steps to properly extract relevant
data elements and create data entries. Additional information on pre-processing of primary data sources
is provided in Appendix N. For CCL 5, data elements are defined as values or descriptors that
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characterize toxicological or occurrence information associated with chemical contaminants, and data
entries are defined as singular data elements relating to a specific chemical.

EPA identified approximately 22,000 chemical contaminants, which formed the CCL 5 Pre-Universe,
and created the CCL 5 Pre-Universe file for screening purposes (Step 2). The pre-universe file contained
41 types of data elements from the 43 primary data sources for a total of over 62,000 rows of individual
data entries. See Table 3 in Section 3.2 for data elements extracted from primary data sources used in the
screening step and Section N.5 of Appendix N for details about all 41 data elements extracted from
primary data sources. In Step 2 (screening) and Step 3 (classification) of the CCL 5 development
process, EPA extracted additional finished water and ambient water occurrence data elements from
primary data sources.

The pre-universe was a starting point for chemical identification and data compilation, as was done
during the CCL 3 process (USEPA, 2009a). The CCL 5 Pre-Universe file was later expanded to include
additional data collected during the CCL 5 process, notably from supplemental sources compiled for
Steps 2 and 3 of the CCL 5 process.

Section 2.3.2 Extracting Relevant Data Elements for Developing the Pre-Universe

Several relevant types of data elements were extracted for the development of the pre-universe. These
categories include dose-response data, categorical toxicity data (e.g., cancer classifications), finished
drinking water data, ambient water data, environmental release data, and chemical production data. Each
data element type may contain several relevant data elements. For example, dose-response data include
data elements such as No Observed Adverse Effect Levels (NOAELSs), Lowest Observed Adverse Effect
Levels (LOAELSs), RfDs, and median Lethal Doses (LDsos). Similarly, finished drinking water data
include relevant data elements, such as maximum concentration and percentage of sites or number of
samples with detections.

Appendix N describes specifics about the pre-processing required to extract data elements from CCL 5
primary data sources used to develop the pre-universe file, including how to access the source data on
the internet, when the data were accessed, and any manipulation or calculations performed on the raw
data. EPA documented the exact process used to manipulate and extract data in the form of R Markdown
files (Allaire et al., 2020; R Core Team, 2020), which include code and relevant notes.

Data sources may provide one or multiple data elements relevant to the CCL 5 development process. For
example, national finished drinking water monitoring programs, such as the Unregulated Contaminant
Monitoring Rule (UCMR), provide both maximum concentrations and percent detection data.

Following SAB recommendations for CCL 3, EPA prioritized extraction of the data elements most
relevant to CCL 5 goals while developing the pre-universe (USEPA, 2009g). Therefore, EPA did not
consider some data elements as relevant for CCL 5 because they are not necessarily directly implicated
in health effects and/or occurrence in drinking water. For example, Furlong et al. (2017) provides
concentration data in ambient and finished waters for pharmaceuticals and other contaminants of
emerging concern, which were included in the pre-universe file. This study also provides chemical
information, such as molecular weights, which were not included. Similarly, the Hazardous Substance
Data Bank contains LDso toxicity values, which were included in the pre-universe file, but it also v
contains ECs (effective concentration) toxicity values, which were not included.
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Some relevant data elements in primary data sources were not included in the pre-universe file because
they were not needed for screening purposes (see Chapter 3), though they were appropriate for the
classification process of CCL 5 (see Chapter 4). For example, EPA extracted additional data elements
from primary data sources for chemicals in finished water and ambient water specifically for use in the
classification process of CCL 5. In addition, if ambient or finished water concentration summary
statistics were not readily available in the original data sources, summary statistics were calculated when
possible and were considered part of the CCL 5 Pre-Universe. Specifics regarding data extraction and
manipulation for these data elements are further described in Appendix N.

EPA updated how several data elements were treated in CCL 3 so they would be compatible with the
CCL 5 screening process. For example, some primary CCL 5 occurrence data sources report
non-detections for chemicals with water monitoring data. In CCL 3, however, finished and ambient
water concentration summary statistics were based on analytical detections only and non-detections
were not estimated or imputed (USEPA, 2009b). However, non-detections do not necessarily indicate
that the chemical is absent and that the risk of exposure is zero, but rather indicate that the amount of
chemical present is below a level that could be detected or quantified.

Therefore, recognizing the potential risk for exposure even when a chemical is reported as a non-detect,
EPA adopted a more health protective approach to handle non-detections in ambient and finished water
data in the screening stage of CCL 5. In this CCL cycle, EPA substituted maximum concentration values
for chemicals with non-detects in two ways. First, if the data source provided a single reporting or
detection limit, half the value of that detection limit was substituted for the maximum concentration. For
example, nationally representative finished water monitoring data from the First Unregulated
Contaminant Monitoring Rule (UCMR 1) for diazinon reported zero detects and a method reporting
limit (MRL) of 0.5 pg/L. Therefore, in CCL 5, the reported UCMR 1 maximum concentration for
diazinon was changed from zero to 0.25 pg/L.

Second, if a data source provided a detection limit range, EPA used half the value of the midpoint
between the minimum and maximum detection limits as the maximum concentration. For example,
finished water monitoring data for propoxur provided by the U.S. Department of Agriculture Pesticide
Data Program (USDA PDP) reported zero detects and a limit of detection (LOD) range of 6x10° pug/L —
4.13x10* pg/L. Therefore, since the midpoint is 2.095x10™* ug/L, EPA used 1.0475x10™ pg/L as the
maximum concentration.

If no reporting or detection limits were available, maximum concentration values for non-detections
were simply reported as “NA.” Further details on how non-detects were handled for a specific data
source are included in Appendix N.

One important difference in the health effects data elements used for the CCL 3 and CCL 5 processes is
the inclusion of cancer slope factor (CSF) as a retrievable data element for CCL 5. During development
of CCL 3, there were an insufficient number of CSF values in a retrievable form to be used for screening
(USEPA, 2009b); however, they were used during the classification step of CCL 3. When primary data
sources for the CCL 5 were collected, adding new retrievable toxicity data sources such as the Human
Health Benchmarks for Pesticides resulted in 378 CSF values available in a retrievable format. Greater
availability of CSFs meant it was possible to incorporate the CSF data element into the pre-universe file
for screening chemicals for the PCCL 5 and use of this data element for the classification step of the
CCL 5 process.
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Chemical contaminants with National Primary Drinking Water Regulations (NPDWRs) were also
included in the pre-universe file. These contaminants are already regulated; therefore, their inclusion in
the CCL process is clearly unnecessary. EPA extracted Maximum Contaminant Levels (MCLs) and
Maximum Contaminant Level Goals (MCLGs) to easily identify regulated chemicals and their
corresponding identifiers and remove them in the screening step (Step 2) of the CCL 5 development
process. Regulated chemicals were not further considered for listing on the Draft CCL 5.

Section 2.3.3 Assigning Unique Contaminant Identifiers

It is important that the data directory compiled for CCL 5 development correctly identifies health and
occurrence information for specific chemicals across different sources, especially because the data
sources may refer to chemicals using different identifiers. For example, the pharmaceutical gabapentin is
referred to by four different identifiers across the CCL 5 primary data sources. To address this issue in
the CCL 5 data directories, including the pre-universe file, EPA identifies chemicals by DTXSIDs
(Distributed Structure-Searchable Toxicity Database substance identifiers) along with the original
identifier provided by the data source.

EPA’s DSSTox (https://www.epa.gov/chemical-research/distributed-structure-searchable-toxicity-
dsstox-database) is a curated compilation of chemical names and structures with a unique identifier
system called the DSSTox substance identifier (DTXSID), which EPA used to help identify chemicals
and compile chemical-specific data for CCL 5. There are benefits of using DTXSIDs as the identifier
system during the CCL 5 Pre-Universe and Universe development. First, DTXSIDs are curated by EPA
to ensure that each DTXSID refers to one unique chemical or chemical group (Williams et al., 2017).
Second, EPA’s CompTox Chemicals Dashboard (https://comptox.epa.gov/dashboard) publishes
mapping files that match DTXSIDs to other chemical identifiers, including chemical names, Chemical
Abstracts Service (CAS) numbers, International Chemical Identifier (InChl) strings, and InChlI keys.
These mapping files allowed EPA to efficiently and accurately compile data provided by multiple data
sources that used different chemical identifiers.

Some chemicals have no DTXSID on the CompTox Chemicals Dashboard website. In these cases, either
“NA” or “NO_DTXSID” was temporarily entered in the ID field of the original source data. Further
refinement of DTXSIDs occurred while building the universe and is discussed in Section 2.4.2.

Section 2.3.4 Saving Extracted Metrics in a Simple Data Format

At the beginning of the pre-universe development process, a “simple” data format was chosen so all
primary and supplemental data could be easily combined and used in later steps of the CCL 5
development process. This simple format includes six critical pieces of information about each data
entry required for the second step of the CCL 5 process:

e Chemical name or identifier as reported in the data source
Chemical DTXSID

Value of the data element extracted from the data source

Units of the data element

Name of the data source from which the data element was extracted
Type of data element extracted

Further information about the simple data format can be found in Appendix N.
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Section 2.4 Enhancing the Universe
Section 2.4.1 Overview

EPA used the pre-universe as a building block to prepare a universe of chemicals and related data
elements that could be efficiently and effectively used during Steps 2 and 3 of the CCL 5 development
process (Chapter 3 and Chapter 4). EPA refined DTXSIDs of chemicals identified in the pre-universe,
added relevant supplemental data collected for pre-universe chemicals from EPA’s CompTox Chemicals
Dashboard (https://comptox.epa.gov/dashboard), and created a file to present data elements from
different data sources in a uniform format. This universe file was used to screen chemicals for inclusion
in the PCCL 5 and classify chemicals for inclusion in the Draft CCL 5.

As mentioned in Section 2.1, the number of chemicals included in CCL 5 Pre-Universe and CCL 5
Universe was nearly the same; however, the amount of data associated with the CCL 5 Universe is far
greater than that with the CCL 5 Pre-Universe.

An important difference in the Step 1 process for the CCL 3 and the CCL 5 was the use of selection
criteria to narrow down the list of chemicals for inclusion in the CCL 3 Universe (USEPA, 2009a). In
CCL 3, EPA reduced the number of unique substances identified from primary data sources from
approximately 26,000 in the pre-universe to 6,003 in the universe based on availability of health effects
and occurrence data (USEPA, 2009a). In CCL 5, EPA skipped this extra step and carried all chemicals
identified in the pre-universe into the universe to undergo the Step 2 screening process (Chapter 3). With
this improvement, EPA did not eliminate chemicals that could pose a public health risk through drinking
water exposure but that are lacking either health or occurrence data, as was done in CCL 3. This
modification to the CCL 3 development process resulted in the compilation of the most chemical- and
data-rich CCL universe to date.

Section 2.4.2 Refining DTXSID Assignments

The CCL 5 data files identify chemicals by DTXSIDs, so that data entries associated with the
occurrence or toxicity of a given chemical are assigned to the correct DTXSID. EPA further refined
contaminant identifiers matched during the CCL 5 Pre-Universe development by grouping DTXSIDs for
chemicals that would dissociate to the same compound in water (e.g., EPA assigned the same DTXSIDs
to lithium and lithium salts because they all form the lithium ion in water), correcting incorrectly
matched DTXSIDs during pre-universe development, and assigning unique DTXSIDs to contaminants
without registered DTXSIDs from the CompTox Chemicals Dashboard.

EPA refined DTXSIDs manually when evidence suggested that certain chemicals should be grouped or
distinguished from one another. EPA performed an extensive quality assurance (QA) of DTXSID
assignments throughout the CCL 5 development process to catch incorrectly matched DTXSIDs (see
Section 6.2 QA/QC of PCCL Development).

EPA’s analysis showed that several chemicals with different DTXSIDs should be grouped under a single
DTXSID. For example, many studies related to the oral toxicity of lithium report lithium chloride salt
(DTXSID2025509) as the compound tested in the study because this salt was used to generate the
lithium solution dosed to the animals in the experiment. In contrast, monitoring studies measuring
lithium in drinking water or ambient water frequently report the resulting concentrations simply as
“lithium” (DTXSID5036761). Lithium can also be matched to a DTXSID describing “lithium ions”
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(DTXSID10169612). Due to the level of detailed review that would be required to determine any
differences in toxicity between various lithium salts and the speciation of lithium expected in drinking
water, for the CCL 5 Universe, EPA considered all data relevant to lithium and lithium salts as one
group and therefore grouped them under a single DTXSID.

A similar example of grouping contaminants under a single DTXSID in the universe is entries
describing “1-butanol” grouped with entries describing “1-butanol, sodium salt,” entries describing
“dalapon” grouped with entries describing “dalapon sodium,” and entries describing “potassium
bromate” and “sodium bromate” grouped with entries describing “bromate ion.” Though this type of
refinement may apply to many chemicals in the universe, it was not feasible for EPA to identify all
instances, so efforts focused on identifying chemicals with ionized and/or salt forms (e.g., inorganic
ions).

Another example of alterations to DTXSIDs was that EPA distinguished chemicals automatically
matched to the same DTXSID which should have been considered unique substances for CCL 5
purposes. For example, entries described as “white phosphorous” and entries described as
“phosphorous” were matched with the same DTXSIDs using the automated search tool in the CompTox
Chemicals Dashboard. However, white phosphorous, an explosive compound used in munitions, has
different chemical properties and toxicity than other forms of phosphorous that are ubiquitous in the
environment. For the CCL 5 process, EPA matched data entries related to white phosphorous with a
different DTXSID than is generally used to describe phosphorous compounds.

Another example of automatic matching of DTXSIDs using the CompTox Chemicals Dashboard that
resulted in incorrect DTXSIDs was when the original source described the data entry with an
abbreviation rather that the full chemical name. Some data entries labeled “DCPA” were matched to the
DTXSID for dicalcium phosphate. Further investigation of the original source reports indicated that
DCPA was meant to refer to dimethyl tetrachloroterephthalate, commonly known as “dacthal.” In this
case, EPA manually matched the DTXSID for dimethyl tetrachloroterephthalate to the DCPA entry.

EPA made additional efforts to assign correct DTXSIDs to data entries that did not have DTXSIDs.
Some chemicals were not automatically linked to DTXSIDs because the synonym for the compound
name was not included in the CompTox Chemicals Dashboard. An example of this is an entry for
“oestrogen,” which is a British alternative spelling of estrogen. Other missing DTXSIDs could be
attributed to misspellings or special characters in the original source files. Occasionally, the DTXSID for
the entry had not been available at the time of pre-processing but was registered in the CompTox
Chemicals Dashboard when developing the universe file. EPA manually matched the appropriate
DTXSIDs in these cases.

If a DTXSID was not successfully matched to entries with missing DTXSIDs, EPA assigned a
“NO_DTXSID” identifier to the entry. All chemicals with unique names were assigned a key of
“NO_DTXSID” followed by a unique numeric string. Some manual correction of these NO_DTXSID
assignments was needed to make sure entries describing the same chemical using different names were
given the same NO DTXSID assignment. For example, entries for “desulfinylfipronil amide” and
“desulfinyl fipronil amide” were originally listed in the universe as distinct names because of how they
were referenced in the primary data source, even though they clearly represent the same compound.
Therefore, EPA assigned the unique numeric string of “437” to these chemicals, which resulted in a key
of “NO_DTXSID437” for both entries.
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Section 2.4.3 Additional Data Accessed via the Comptox Chemicals Dashboard

Due to advances in programming technologies and the enhanced capacity for systems to process large
data sources, in this CCL cycle EPA was able to download and append supplemental data from other
relevant sources to broaden the available data for chemicals identified during pre-universe development.
The CompTox Chemicals Dashboard provides easy access to results from qualitative structure-activity
relationship (QSAR) and to ExpoCast models that EPA and others developed to predict toxicity
endpoints, physical properties, and exposure and environmental fate parameters for chemicals based on
their structures. QSAR models are useful and valid only within their applicability domain; that is, if the
types of chemicals tested were not included in the training dataset for the model, the model could
produce unrealistic predictions.

The CompTox Chemicals Dashboard was the only supplemental data source EPA relied on as a source
of data elements for screening (Chapter 3), though only select data elements were used during this step.
As described in Section 2.2.2, EPA downloaded supplemental data from other sources for use during the
classification step (Chapter 4). These supplemental data, including all data downloaded from the
CompTox Chemicals Dashboard, were provided to chemical evaluators on CISs, as further described in
Chapter 4. Pre-processing specifics related to downloading, manipulating, and extracting CompTox
Chemicals Dashboard data elements can be found in Appendix N.

Section 2.4.4 Creating a Uniform Universe File

Several steps were required to ensure data elements from different sources were converted to the same
units and reported in the same format. For example, all concentrations in the universe file referred to as
benchmarks were converted to mg/L and all units of dose for oral toxicity values were converted to
mg/kg/day or (mg/kg/day). To calculate distributions and compare the relative magnitude of data
entries, all entries were also converted to a single numeric form. For example, EPA modified production
data, which are reported as a range of pounds produced, to a single value, the lower bound of each
range.

EPA also converted categorical cancer classifications to a numeric scheme (1, 2, or 3) according to the
same methodology used for CCL 3 (USEPA, 2009b). In CCL 3, cancer classifications were distributed
into numerical categories 1, 2, or 3 according to the designations provided in Table 3. EPA included
both the original cancer classifications as designated by the source in the universe file along with an
additional element for the corresponding numerical categories of each cancer classification entry. In this
way, cancer classifications from different sources could be compared while maintaining the cancer
descriptors as written in the original data sources. The numeric category equivalents for cancer
classifications are listed in Table 3. If the cancer classification for a chemical was available from a data
source compiled while building the universe file but was not included in Table 3, EPA retained the
cancer classification from the source but created no new numeric data entry. For example, if a chemical
has an EPA cancer classification of “Not likely to be carcinogenic (NL),” which was not associated with
a numerical category as defined in CCL 3 (USEPA, 2009b), no numeric entry was assigned. The
numeric entries were used for screening (see Chapter 3); however, EPA reverted back to the original
cancer classification entries for the classification step of the CCL 5 process (see Chapter 4).
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Table 3. Cancer Classification Numeric Conversions

EPA International Agency for National Toxicology Numeric
Research on Cancer (IARC) Program (NTP) Classification
A H, CAorCa 1 CE or P in 2 species or 2 1
sexes

Combinations of CE, SE, EE

B1, B2, Li, L 2A and NE or combinations of P, 2
E, and N
Combinations of SE, EE, and

C,S, SU, Su 2B NE or combinations of E and 3
N

Source: (USEPA, 2009b)

EPA: A = Human carcinogen; H/CA/Ca = Carcinogenic to humans; B1 = Probable human
carcinogen; B2 = Limited evidence in animals and inadequate or no evidence in humans; L/Li =
Likely to be carcinogenic to humans; C = Possible human carcinogen; S/SU/Su = Suggestive
evidence for carcinogenicity

IARC: 1 = Carcinogenic to humans; 2A = Probably carcinogenic to humans; 2B = Possibly
carcinogenic to humans

NTP: CE/P = Clear evidence of carcinogenicity; SE = Some evidence of carcinogenicity; EE/E =
Equivocal evidence of carcinogenicity; NE/N = No evidence of carcinogenicity

With these modifications, EPA was able to compile and compare data from multiple sources for use
during Steps 2 and 3 of the CCL 5 process (see Chapter 3 and Chapter 4). This is especially important
for Step 2 of the CCL 5 process, which requires a uniform and comprehensive set of data elements to
accurately screen the approximately 22,000 universe chemicals down to the PCCL 5.
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Chapter 3 Screening Universe Chemicals to Select the PCCL

Section 3.1 Overview

The goal of Step 2 of the CCL 5 process was to screen universe chemicals for inclusion on the PCCL 5
for further evaluation. The PCCL 5 comprises the top scoring universe chemicals that were advanced for
further evaluation and publicly nominated chemicals. Certain top scoring chemicals and publicly
nominated chemicals were not included on the PCCL 5 because they had ongoing agency actions or did
not warrant further evaluation. One of these is canceled pesticides, which is described in this section.

In this step, EPA developed screening scores for universe chemicals based on the health effects and
occurrence data compiled in Step 1, Building the Universe. To screen chemicals for the PCCL 5, EPA
modified the CCL 3 screening process to accommodate new data types and sources that have since
become available but maintained the same screening framework based on the chemical’s toxicity and
occurrence properties (USEPA, 2009b). Similar to CCL 3, the CCL 5 screening process requires limited
to no manual review of data and considers chemicals that are relatively data-poor and data-rich in terms
of relevant health effects and drinking water occurrence data. Development of the CCL 5 screening
system included the following actions, described in detail in this chapter:

1. Determine the data elements to be used for screening.

2. Determine health screening levels and calculate screening hazard quotients.

3. Establish a scoring rubric for the relative point assignment across health effects and occurrence
data elements.

4. Assign points to the data elements available for each chemical and calculate a screening score.

5. Select chemicals based on screening scores for inclusion on the PCCL 5.

The CCL 5 screening process relies on a transparent and reproducible scoring rubric and point-based
screening system implemented using the R programming language (R Core Team, 2020). EPA assigned
points based on the data elements available for each chemical and the relative toxicity or occurrence
indicated by each value. The R script developed for the CCL 5 screening process requires only the
universe file as an input and writes an output file containing point assignments for data elements and the
screening score (i.e., the sum of a chemical’s screening points assigned for each available data element)
for each chemical. EPA used the screening score to identify chemicals most relevant to drinking water
exposure that have the potential to cause the greatest health concern. The point assignment and
screening processes are further described in Section 3.2 and Section 3.3.

EPA applied the point-based screening system across all chemical contaminants in the CCL 5 Universe
to determine which of the approximately 22,000 universe chemicals warranted further consideration
during the time- and resource-intensive classification process (see Chapter 4). Section 3.5 discusses the
use of the CCL 5 screening system for this purpose. Figure 4 illustrates the screening process.

EPA also evaluated publicly nominated chemicals for inclusion on the PCCL 5, as discussed in Section

3.6. Finally, EPA excluded from PCCL 5 chemicals that did not warrant further evaluation, as discussed
in Section 3.7. Section 3.8 contains a summary of the PCCL 5.
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Section 3.2 Establishing the Screening Data
Section 3.2.1 Incorporating Universe Data Elements

EPA designed the CCL 5 screening process to systematically consider the health effects and occurrence
data from the CCL 5 Universe file and advance chemicals for further evaluation using consistent and
transparent methods. During the CCL 5 Universe development process, EPA compiled 68 different data
elements to consider for point assignment or as additional information for individual chemicals. Of these
68 data elements, EPA assigned points to 22 data elements related to health effects and 13 data elements
related to occurrence. The data elements used for point assignment are listed in Table 4. The remaining
32 data elements not assigned points are included in Section N.5 of Appendix N.

Many of the data elements assigned points in CCL 5 are the same used in the CCL 3 screening and
classification processes. These include health effects information such as categories of cancer
classifications and toxicity values (e.g., RfD, NOAEL, LOAEL, and LDso), and occurrence information
such as measures of concentration and frequency of detections in finished water, Chemical Data
Reporting (CDR) production volume and Toxics Release Inventory (TRI) chemical release data, and
others.

There are also new data elements related to health and occurrence endpoints that EPA included in the
CCL 5 screening process that were not available in a retrievable format or not used in previous CCL
cycles. For example, EPA assigned health effects screening points to new assessment methods
(sometimes referred to as NAMs) such as the percentage of active assays found in EPA’s ToxCast in
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vitro screening. Similarly, EPA assigned occurrence points to lists of chemicals detected in human
blood, serum, or urine as part of the CDC’s NHANES biomonitoring program, in addition to points for
contaminants with ambient and finished water percentage detection rates that were provided by
nationally and non-nationally representative studies or surveys.

Table 4. Data Elements Assigned Points in the CCL 5 Screening System

Data Element

Description

Health Effects

Acute benchmark

Short-term health-based concentration in water -- e.g., 10-day Health
Advisories, acute or short-term guidance values from the Minnesota
Department of Health, and acute Human Health Benchmark for
Pesticides

Acute reference dose

Reference dose from a study with an acute exposure duration -- e.g.,
acute-duration MRLs, and acute population-adjusted doses from the
Human Health Benchmarks for Pesticides

Androgen receptor
chemicals

The list of chemicals identified by Kleinstreuer et al. (2017) and used to
identify references with in vitro androgen receptor binding (downloaded
from EPA’s CompTox Chemicals Dashboard)

Cancer slope factor

Cancer risk per unit dose

Chronic benchmark

Chronic health-based concentration in water -- e.g., Lifetime Health
Advisories, 10 cancer risk concentrations, chronic Human Health
Benchmarks for Pesticides, and drinking water guidelines from WHO and
Health Canada

Chronic LOAEL

Lowest Observed Adverse Effect Level from a study with a chronic
exposure duration, a two-generation study, or a developmental toxicity
study

Chronic NOAEL

No Observed Adverse Effect Level from a study with a chronic exposure
duration, a two-generation study, or a developmental toxicity study

Developmental
neurotoxins

This is a list of chemicals with data demonstrating effects on
neurodevelopment, described in Table 1 of Mundy et al. (2015)
(downloaded from EPA’'s CompTox Chemicals Dashboard)

Developmental
neurotoxins (in vivo)

This is a list of chemicals documented to trigger developmental
neurotoxicity (DNT) in at least two different laboratories, described in
Table 5 of Aschner et al. (2017) (downloaded from EPA’s CompTox
Chemicals Dashboard)

Human neurotoxicants

A set of industrial chemicals that cause neurotoxicity identified by
Grandjean and Landrigan (2006) (downloaded from EPA’s CompTox
Chemicals Dashboard)

LDso

The lethal dose for 50% of the tested animals after a specified exposure
duration

Mined literature for
neurotoxins

List of chemicals associated with neurotoxicity compiled through
automated literature mining of PubMed using Medical Subject Headings
(MeSH) terms and associating these with single chemical substances
(downloaded from EPA’s CompTox Chemicals Dashboard)

MRDD

Maximum Recommended Daily Dose for FDA-approved pharmaceuticals
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Data Element

Description

Numeric cancer
classification

Numeric equivalent of cancer classification according to CCL 3 health
effect categories (see Section 2.4.4 for numerical conversions)

PubMed articles

Number of articles from a PubMed search (downloaded from EPA’s
CompTox Chemicals Dashboard)

Reference dose

Reference dose from a study with a chronic exposure duration, a two-
generation study, or a developmental toxicity study — e.g., chronic MRLs
and chronic population-adjusted doses from Human Health Benchmarks
for Pesticides

Subchronic benchmark

Benchmarks for a subchronic exposure duration.

Subchronic LOAEL

Lowest Observed Adverse Effect Level from a study with a subchronic
exposure duration

Subchronic NOAEL

No Observed Adverse Effect Level from a study with a subchronic
exposure duration

Subchronic reference
dose

Reference dose from a study with a subchronic exposure duration -- e.g.,
intermediate-duration MRLs

TDso

Dose associated with 50% of animals developing tumors, compiled by
the Cancer Potency Data Bank

ToxCast assay percent
active

Percent of active ToxCast in vitro assays tested (downloaded from EPA’s
CompTox Chemicals Dashboard)

Occurrence

Biodegradation half-life
— OPERA model

The predicted biodegradation half-life in days, according to the OPERA
model (downloaded from EPA’s CompTox Chemicals Dashboard)

Blood concentrations

90th percentile concentration in human blood, according to NHANES
biomonitoring data

National ambient water
detection rates

Detection rates in ambient water from nationally representative surveys —
e.g., USGS Water Quality Portal National Ambient Water Quality
Assessment (NAWQA)

National finished water
detection rates

Detection rates in finished water from nationally representative
monitoring programs — (e.g., UCMR 1-4) and National Inorganics and
Radionuclides Survey (NIRS)

Non-national ambient
water detection rates

Detection rates in ambient water from non-nationally representative
studies — e.g., Batt et al. (2016) and Bradley et al. (2017) and others

Non-national finished
water detection rates

Detection rates in finished water from non-nationally representative
studies — e.g., Bradley et al. (2018) and Furlong et al. (2017)

Pesticide application

Pesticide application rate in kilograms per year (USGS Pesticide Use
Estimates)

Presence on FIFRA or
CERCLA lists

The contaminant is included on lists from FIFRA or CERCLA (points
assigned separately for each applicable list)

Production volume

Total chemical production volume in pounds per year from EPA’s
Chemical Data Reporting (CDR)

Release quantity

Environmental release data from the Toxics Release Inventory in total
pounds released per year

Screening hazard
quotient

The ratio of the maximum concentration in finished water’ to the
minimum Health Screening Level (see Section 3.2.2)

Serum concentration

90th percentile concentration in human serum, according to NHANES
biomonitoring data
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Data Element Description

90th percentile concentration in human urine, according to NHANES
biomonitoring data

TEPA’s method for assigning maximum concentration values to non-detected chemicals in the
screening step of CCL 5 is described in Chapter 2 and Appendix N.

Urine concentrations

Some data elements in the universe file were not assigned points for CCL 5 screening purposes. In
general, EPA did not assign points to data elements if they met one or more of the following exclusion
criteria:

e Data element was not available for a large number of chemicals.

e Data element was not considered highly relevant to hazards associated with drinking water.

e Data element required chemical-specific data manipulation (e.g., unit conversions requiring
chemical molecular weight) and/or was not comparable to others in the universe.

e Another data element extracted from the same data source and describing the same data was
assigned points.

e Data element was not relevant to unregulated chemicals.

See Section N.5 of Appendix N for a list of data elements in the Universe file that were not assigned
points because the data element met one or more of these exclusion criteria. Examples of data elements
meeting these exclusion criteria are detailed below.

California EPA’s Maximum Allowable Dose Level (MADL) exposure values, which are designed to
reflect a “No Observable Effect Level” related to reproductive toxicity, meet several of these exclusion
criteria. MADLSs were not assigned points because they often represent a total exposure level for
multiple routes of exposure (oral, dermal, intravenous, etc.) that are not considered highly relevant to
hazards associated with drinking water. They are also reported in units of pg/day and subsequently
cannot be directly compared to standard EPA toxicity values like oral RfDs (reported in units of
mg/kg/day). However, EPA did include MADLs as a supplementary source of health effects information
on the Chemical Information Sheets (CISs; see Chapter 4).

Furthermore, physical and chemical properties estimated by the EPA QSAR models TEST and OPERA,
as well as toxicity values based on inhalation data, were not considered for point assignments. Though
these data provide context to occurrence or health effects information, they are not considered directly
relevant to potential hazards due to drinking water exposure. Additionally, some predictions, for
example the oral rat LDso provided by the TEST model, are in units that would require chemical-specific
manipulation (i.e., molar mass conversion to mg/kg from mol/kg for each universe chemical). LDso
values from the TEST model are not readily comparable to LDso values from other data sources and
were therefore not included along with the others for point assignment. Though data elements meeting
the exclusion criteria described above were not assigned points in the CCL 5 screening system, these
data elements were considered supplementary material and, along with MADLSs, were provided to
chemical evaluators during the classification process (see Chapter 4).

For certain data elements, points were not assigned because EPA decided to assign points to another
equivalent data element or another data element describing similar data. In the cancer classifications,
EPA assigned points to the numeric rather than the original cancer classification data element because
the numeric cancer classification data element incorporates all of the same data in a standardized way
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that is comparable across sources (see Section 2.4.4). In this way, EPA prevented chemicals from
multiple sets of points for the same information.

For occurrence monitoring data in finished and ambient waters, EPA assigned points to detection rates
but not maximum concentrations. Maximum concentration and corresponding detection rate describe
different aspects of occurrence monitoring data. Detection rates are more relevant to identifying the
frequency of contaminant exposure through drinking water. Maximum concentrations in finished water
are used to derive screening hazard quotients (sHQs, see Section 3.2.2), which were also assigned
points; therefore, maximum concentrations in finished water are not assigned points directly but are
embedded in the points assignment for a chemical’s sHQ.

Section 3.2.2 Calculating Screening Hazard Quotients (SHQs)

During the CCL 3 process, EPA determined that one of the important measures for screening chemicals
was a comparison between the Potency and Magnitude of a chemical. In CCL 3, EPA addressed this
during the classification step by calculating the “HRL/concentration ratio.” This ratio is a comparison
between a health reference level (HRL), which is a concentration of a chemical in drinking water not
expected to result in adverse health outcomes over a lifetime of exposure, and the 90™ percentile
concentration of the chemical in ambient or finished water (USEPA, 2009¢).

For CCL 5 chemicals that had the necessary health effects and occurrence information, EPA calculated a
“screening hazard quotient” (sHQ), which represents the chemical-specific ratio of the drinking water
concentration to the screening level at which no adverse health effects are expected, as further described
in this section. EPA used the sHQ during the screening phase of CCL 5 in the same way it used the
HRL/concentration ratio during the classification phase of CCL 3.

To calculate the sHQ, EPA derived an element called the health screening level (HSL) to compare
against the drinking water occurrence data for each chemical to inform whether a chemical has the
potential to occur in finished drinking water at concentrations relevant to adverse health effects. A CCL
5 HSL is a calculated concentration of a chemical in drinking water derived from chronic toxicity values
identified from primary data sources. Note that these HSLs are different metrics than the CCL 5 HRLs
and CCL screening levels introduced in Chapter 4. HSLs were used in CCL 5 for initial coarse screening
purposes only and were replaced by HRLs and CCL screening levels, which underwent manual review
and expert discussion during their derivation, for classification.

HSLs were calculated according to the equations in Table 5, assuming a drinking water intake (DWI) of
33.8 ml/kg-day and 20% relative source contribution (RSC) (USEPA, 2019; USEPA, 2000b). When
toxicity values such as NOAELs and LOAELs were available, the same default uncertainty factors
(UFs) were applied as were used in CCL 3 (1,000x for NOAELSs and 3,000x for LOAELSs). If multiple
types of toxicity values were available for a chemical, EPA calculated corresponding HSLs using each
type of toxicity value and the most health protective HSL was used to compare against finished water
concentrations. In CCL 5, EPA compiled all HSLs calculated for each chemical and denoted the most
health protective HSL along with the corresponding source and data element information for future use.
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Table 5. Formulas for Calculating Health Screening Levels (HSLs)

Health Data Element  Default UF Equation for HSL

Use benchmark as derived

Benchmark NA by source as HSL
RfD
RfD NA =
HSIL Wi * RSC
( CSF )
CSF NA HSL = M
DWI
(NOAEL)
NOAEL 1,000 1000
, HSL, = ———x R
S DWI * RSC
(LOAEL)
LOAEL 3,000 HsL = 23000/  por
DWI

After identifying the most health protective HSL, EPA calculated the screening hazard quotient for a
chemical by dividing the maximum finished water concentration by the HSL (Equation 1). EPA chose
maximum concentrations of a chemical in finished water for use only in the calculation of sHQs to focus
on chemicals most relevant to drinking water exposure and having the potential for the greatest public
health concern.

Equation 1. Formula for Calculating Screening Hazard Quotients

max finished water concentration

HSL

If maximum finished water concentration values were available from multiple data sources for a
chemical, the overall highest concentration of the maximum finished water concentrations (the most
health-protective) was chosen. sHQs were calculated for 295 of the universe chemicals. The logarithmic
distribution of sHQs calculated for the screening step of CCL 5 is shown in Figure 5. It should be noted
that the sHQ differs from the final hazard quotient (fHQ) calculated in the classification step of the CCL
5 process (see Chapter 4).

SHQ =

EPA incorporated the sHQ as a data element in the universe file and assigned points in the same way as
other CCL 5 data elements. The process for distributing and applying screening points to each type of
data element is described in Section 3.3.
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Figure 5. Empirical Histogram of Log Transformed Screening Hazard
Quotients Calculated for the Screening Step

Section 3.3 Developing a Scoring Rubric
Section 3.3.1 Determining Screening Tiers

EPA categorized the data elements selected for screening into one of two groups: data elements related
to occurrence or data elements related to health effects. These two groups of data elements were further
categorized into five tiers each, with Tier 1 containing data elements most relevant to understanding
potential drinking water risk and Tier 5 containing data elements indicating a relatively indirect potential
drinking water risk (Table 6).

For example, as shown in Table 6, the highest tier of health effects data elements (Health Tier 1)
includes RfD, CSF, and chronic benchmark. These data elements are generally available for chemicals
that have a health assessment conducted by EPA or another health agency and are directly related to
potential lifetime drinking water risks because they describe health effects resulting from chronic oral
exposures to chemical contaminants. The highest tier of occurrence data elements (Occurrence Tier 1) is
the screening hazard quotient (sHQ); see Section 3.2), which is the ratio of the maximum concentration
of the chemical in finished drinking water to the lowest health screening level for a chemical. The
maximum concentration of a chemical in finished water is the occurrence data element most applicable
to potential hazards through drinking water. The lowest health screening level is the most health
protective value indicating potential toxicity due to chronic oral exposure. Chemicals with higher sHQs
have the greatest potential to be of public health concern in terms of exposure via finished water.
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The lowest occurrence tier (Occurrence Tier 5) includes information like chemical release quantity,
estimated pesticide application rate, and chemical production volume. These data are useful predictors
of potential occurrence in finished water but are not as directly relevant as detection rates of a chemical
in finished water or ambient water to inform listing decisions. Similarly, the lowest health tier (Health
Tier 5) includes the percent of in vitro active results from EPA ToxCast screening and LDso. These data
elements may give an indication of relative toxicity but do not provide the information needed to derive
toxicity values such as RfD or CSF, which are necessary for assessing drinking water risk.

Table 6. Health and Occurrence Tiers for Points Assignments

Health Tiers Data Elements

Tier 1 Reference dose, cancer slope factor, chronic benchmark

Tier 2 Chronic LOAEL, chronic NOAEL

Tier 3 ld\lumeric cancer classification, subchronic benchmark, subchronic reference
ose

Acute benchmark, acute reference dose, subchronic LOAEL, subchronic
NOAEL, MRDD, mined literature for neurotoxins, human neurotoxicants,

Tier 4 . . A
developmental neurotoxins, developmental neurotoxins (in vivo), androgen
receptor chemicals

Tier 5 TDso, LDso, ToxCast assay percent active, Number of PubMed articles

Occurrence Tiers Data Elements

Tier 1 Screening hazard quotient (sHQ)

Tier 2 Nationally representative monitoring program and survey, finished water
detection rates

Ti Nationally representative monitoring program, ambient water detection rates

ier 3 . . _ :
Non-nationally representative study, finished water detection rates

Tier 4 Non-nationally representative study, ambient water detection rates
Chemical Release Quantity, Estimated Pesticide Application Rate, Chemical

Tier 5 Production Volume, Presence of CERCLA or FIFRA lists, NHANES blood,

urine, and serum concentrations, Biodegradation half-life

Altogether, a chemical can receive screening points for each data element in every tier. For example, a
chemical may have estimated pesticide application data, chemical release data, and detection rates from
a non-nationally representative finished water study. In this case, screening points are assigned to each
of these data elements. Lower tiers have fewer points associated with them because they are considered
less relevant to hazards associated with chemical exposures via drinking water. The point assignments
for each tier of data, along with the categories within them, were designed to allow consideration of
chemicals with ample data and of chemicals with data indicating concern but limited overall data
availability for listing on the CCL. The detailed process for determining screening point assignments is
described in the next section.

Section 3.3.2 Determining Relative Point Assignments Within Each Screening Tier

EPA analyzed the chemical-specific data for each data element and plotted distributions to ensure the
data contained no obvious irregularities. EPA calculated summary statistics (minimum, median,
maximum) and quantiles (20, 40®, 60™, and 80" percentiles, etc.) for data elements when possible. For
most data elements, these quantiles were used to establish screening point categories for each health and

Page 26 of 101



EPA - Office of Water Technical Support Document for the EPA 815-R-21-005
Draft Fifth Contaminant Candidate List (CCL 5) July 2021
Chemical Contaminants

occurrence tier (see Table 7 and Table 8 at the end of this section). An example of the distribution of
CSFs with the calculated quantiles represented with red lines is provided in Figure 6. Point assignments
for categorical data elements could not be established based on distribution of values; these data
elements include cancer classifications, NHANES biomonitoring detections in blood, serum and urine,
presence of a chemical on the CERCLA or FIFRA list, and others.
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Figure 6. Empirical Distribution of Cancer Slope Factors in the CCL 5 Universe

Relative point assignments for data elements that were not established based on quantiles and the
distribution of values or required data manipulation steps are detailed below.

EPA retained all data associated with chemicals that are regulated with NPDWRs, i.e., when
establishing the relative point assignments for each data element. Though points were assigned to
regulated chemicals, they were not considered further in the CCL 5 process.

EPA evaluated the distribution of calculated sHQs for point assignments. The distribution of sHQ values
is highly skewed with a median value of 0.01. Generally, an sHQ equal to 1 indicates the finished water
concentration is equal to the HSL and, therefore, the concentration in finished water has reached the
threshold at which adverse effects resulting from exposure may be expected to occur. Similarly, an sHQ
greater than 1 indicates the finished water concentration exceeds the HSL and, therefore, the chemical
may pose a greater potential hazard for public health. However, an sHQ less than 1 does not necessarily
indicate a harmful effect is unlikely to occur.

Therefore, instead of limiting sHQ point assignments to chemicals with sHQs of 1 or higher, EPA
assigned points to sHQ values that are equal to or exceed the median (0.01) or the top 50% of the sHQ
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values. EPA divided sHQ values equal to or greater than 0.01 into five categories based on orders of
magnitude, or powers of ten. These five categories are 0.01-0.1, 0.1-1, 1-10, 10-100 and >100, where
lower points are allocated to the lowest category and higher points to the highest category (see Table 7).
For sHQ values that fall on a category boundary, points are assigned according to the higher category.
For example, if a chemical has a sHQ value of 0.1, which is the upper bound of Category 1 and the
lower bound of Category 2, screening points are assigned to the sHQ value according to Category 2. For
all points assignments, EPA used this protocol if a data element value fell on a category boundary.

EPA evaluated the distributions of detection rates in ambient and finished water for point assignments.
The distributions are highly skewed, likely due to some naturally occurring inorganic elements detected
in nearly all samples (see Figure 7). To avoid overemphasizing point assignments to inorganic ions with
high detection rates, EPA developed points categories based on percent detection rate values rather than
calculated quantiles. These point categories are >0-2.5%, 2.5-5%, 5-7.5%, 7.5%-10%, and >10%, where
lower points are allocated to lower detection rates and higher points to higher detection rates (see Table
8).

Data Element

ambient
finished

2000

1500

1000

Count of Universe Contaminants

500 100

| N

0 25 50 75 100
% Detection Rate

Figure 7. Ambient and Finished Water Detection Rates for the CCL 5 Universe Chemicals

EPA evaluated the distribution of chemical production volume data from the 2016 Chemical Data
Reporting (CDR) for point assignments. These data required manipulation to establish point assignments
because chemical production volumes are reported as categories of production volume rather than as a
numeric sum. For example, chemical production volume for vanadium is reported as “10,000,000 —
50,000,000 1bs.” EPA calculated the quantiles for chemical production data based on the minimum value
reported in the range and therefore used 10,000,000 Ibs to calculate quantiles for vanadium.
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Chemical production data can also be reported as “< 25,000 Ibs,” which is the lowest category of
production data for chemical contaminants in the CCL 5 Universe. Therefore, EPA temporarily
substituted 12,500 Ibs for chemicals with chemical production data reported as “< 25,000 Ibs” (half of
the value) for the purpose of calculating quantiles and determining points categories. See Table 8§ for
points categories and point assignments for chemical production volume data.

EPA analyzed the distribution of predicted biodegradation half-life in the OPERA model from the
CompTox Chemistry Dashboard (see Appendix N for additional information) for point assignments to
incorporate physio-chemical considerations into the screening system. EPA established one point
category for this data element (Table 8). For chemicals with biodegredation half-life prediction values
shorter than 3.5 days, or below the 20" percentile, EPA assigned negative screening points. This reflects
the reduced likelihood that chemicals with relatively short half-lives occur with similar durations and at
similar levels in finished water as chemicals considered to be persistent in the environment.

EPA analyzed the distribution of the number of PubMed articles data element provided by the CompTox
Chemistry Dashboard (see Appendix N for additional information) for point assignments. This data
element represents the number of PubMed records associated with a given chemical structure. The value
gives a sense of the amount of literature available that may not be “retrievable” for the CCL 5 Universe.
EPA established two points categories for this data element (50™-90™ percentile and greater than or
equal to the 90™ percentile) where lower points are allocated to the lower category and higher points to
the higher category. See Table 7 for points categories and point assignments for the number of PubMed
articles data element.

The point categories determined in this stage are similar to those used in the CCL 3 criteria to screen the
health effects and occurrence data for universe chemicals (USEPA, 2009b). For a specific chemical, the
number of points assigned to each individual data element depends on the relative toxicity or relative
occurrence indicated by the data element compared to values of that data element available for all other
chemicals in the universe. For example, a chemical with a CSF between the 80" percentile and the
maximum (most toxic) CSF for all available chemicals would have the highest indication of potential
potency and therefore be in the highest point category (Category 5) for the CSF data element.

Note that many of the health effects data elements have an inverse relationship between the toxicity
value and the expected toxicity (e.g., chemicals with lower RfDs are considered more potent toxicants).
In these cases, the upper bound of each point category corresponds with the lowest value in that
category.

Table 7 and Table 8 present the upper bound and lower bound values for the points categories (Category

1 through Category 5) of relative potency and prevalence for each data element included in health effect
and occurrence tiers, respectively.
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Table 7. Point Assignments for Health-Related Data Elements
Category 1 Category 2 Category 3 Category 4 Category 5
Data Element lower upper lower upper lower upper lower upper lower upper
bound bound bound bound bound bound bound bound bound bound

?g’;"ﬁh Effects | points Assigned 1 200 300 400 500 600
Reference values - 3.00E+03 | 1.00E-01 | 1.00E-01 | 3.00E-02 | 3.00E-02 | 9.00E-03 | 9.00E-03 | 1.00E-03 | 1.00E-03 | 7.00E-10
Doses mg/kg/day
Cancer Slope | values - 2.00E-04 | 2.90E-02 | 2.90E-02 | 1.20E-01 | 1.20E-01 1 1 7 7 | 1.30E+05
Factors (mg/kg/day)
gz;‘lﬂ'&arks values - mg/L 2.50E+02 | 2.00E-01 | 2.00E-01 | 3.20E-02 | 3.20E-02 | 5.00E-03 | 5.00E-03 | 5.00E-04 | 5.00E-04 | 5.00E-12
?izf'g‘ Effects | points Assigned 150 250 350 450 550
Chronic values -
NOAELS make/day 4500 77.34 77.34 25 25 10 10 2.5 2.5 0.037
Chronic values -
COAELS makeday 11270 257 257 100 100 33.9 33.9 8.7 8.7 0.002
?g‘;"g‘ Effects | points Assigned 100 200 300 400 500
Numeric
Cancer See Table 4 NA NA 3 2 1
Classifications
Subchronic values - 3.00E+03 | 6.00E-01 | 6.00E-01 | 1.00E-01 | 1.00E-01 | 1.00E-02 | 1.00E-02 | 2.00E-03 | 2.00E-03 | 5.00E-06
RfDs mg/kg/day
Subchronic
Benchmarks | values - mg/L 5.00E+01 | 4.20E-01 | 4.20E-01 | 1.00E-01 | 1.00E-01 | 3.00E-02 | 3.00E-02 | 7.00E-03 | 7.00E-03 | 2.00E-07
Health Effects | pints Assigned 50 100 150 200 250
Tier 4
g:‘r“fhmarks values - mg/L 1.00E-07 | 3.00E-02 | 3.00E-02 | 2.00E-01 | 2.00E-01 | 1.00E+00 | 1.00E+00 | 4.00E+00 | 4.00E+00 | 1.00E+02

values -
Acute RfDs 6.3 0.58 0.58 0.15 0.15 0.05 0.05 0.01 0.01 | 0.00002

mg/kg/day
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Category 1 Category 2 Category 3 Category 4 Category 5
Data Element lower upper lower upper lower upper lower upper lower upper
bound bound bound bound bound bound bound bound bound bound
Subchronic values -
LOAELS ma/kg/day 10635 263 263 80 80 30 30 6.7 6.7 0.0025
Subchronic values -
NOAELS ma/kg/day 5414 79 79 21.2 21.2 7.1 7.1 2.2 2.2 0.004
MRDDs values - 9.99E+02 | 2.50E+01 | 2.50E+01 6.67 6.67 2 2| 3.33E-01 | 3.33E-01 | 1.00E-05
mg/kg/day
Mined
Literature for presence on list Yes NA NA NA NA
Neurotoxins
Human . presence on list Yes NA NA NA NA
Neurotoxicants
Developrr_lental presence on list Yes NA NA NA NA
Neurotoxins
Developmental
Neurotoxins (in | presence on list Yes NA NA NA NA
vivo)
Androgen
Receptor presence on list Yes NA NA NA NA
Chemicals
Health Effects | pts Assigned 10 30 50 70 90
Tier 5
TDsos ﬁ;ﬁ;&;y 1.11E+08 | 1.56E+03 | 1.56E+03 | 3.60E+02 | 3.60E+02 | 9.72E+01 | 9.72E+01 | 1.92E+01 | 1.92E+01 | 1.21E-05
LDsos values -- mg/kg 4.39E+06 | 4.16E+03 | 4.16E+03 | 1.70E+03 | 1.70E+03 | 6.15E+02 | 6.15E+02 | 1.40E+02 | 1.40E+02 | 3.00E-04
ToxCastAssay | | 1 oc  percent | >0 0.8 0.8 2.06 2.06 475 475| 15164 | 15.164 73.83
Percent Active
PubMed . 50t-90t" percentiles 90t percentile (>3482
Articles number of articles (81-3482 articles) articles) N N N

'If a data element value falls on a category boundary, screening points are assigned according to the higher category.
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Table 8. Point Assignments for Occurrence-Related Data Elements
Category 1 Category 2 Category 3 Category 4 Category 5
Data Element lower upper lower upper lower upper lower upper lower upper
bound bound bound bound bound bound bound bound bound bound
Occurrence Tier 1 | Lo 750 1000 1250 1500 1750
Assigned
screening Hazard |\, nits 0.01 0.1 0.1 1 1 10 10 100 100 | 1.67E+05
Quotient
Occurrence Tier 2 | Points Assigned 600 800 1000 1200 1400
Nationally
representative
monitoring - o, 0, 0, o 0, o o 0, 0, 0,
program, finished values - percent >0% 2.50% 2.50% 5% 5% 7.50% 7.50% 10% 10% 100%
water detection
rates
Occurrence Tier 3 | Points Assigned 500 700 900 1100 1300
Nationally
representative
monitoring - o, 0, 0, o 0, o o 0, 0, 0,
program, ambient values - percent >0% 2.50% 2.50% 5% 5% 7.50% 7.50% 10% 10% 100%
water detection
rates
Non-nationally
representative
study, finished values - percent >0% 2.50% 2.50% 5% 5% 7.50% 7.50% 10% 10% 100%
water detection
rates
Occurrence Tier 4 | Points Assigned 300 500 700 900 1100
Non-nationally
representative
study, ambient values - percent >0% 2.50% 2.50% 5% 5% 7.50% 7.50% 10% 10% 100%
water detection
rates

Page 32 of 101




EPA - Office of Water

Technical Support Document for the

EPA 815-R-21-005

Draft Fifth Contaminant Candidate List (CCL 5) July 2021
Chemical Contaminants
Category 1 Category 2 Category 3 Category 4 Category 5
Data Element lower upper lower upper lower upper lower upper lower upper
bound bound bound bound bound bound bound bound bound bound
Occurrence Tier 5 | Points Assigned 50 100 150 200 250
Chemical release | values - >0 | 1.51E+01 | 1.51E+01 | 2.84E+03 | 2.84E+03 | 5.02E+04 | 5.02E+04 | 6.94E+05 | 6.94E+05 | 7.30E+08
information Ibs/year
Estimated
Pesticide values - kg/year >0 | 1.73E+02 | 1.73E+02 | 9.08E+03 | 9.08E+03 | 4.69E+04 | 4.69E+04 | 2.68E+05 | 2.68E+05 | 1.32E+08
Application Rate
Chemical
production values- Ibs/year | 1.25E+04 | 2.50E+04 | 2.50E+04 | 1.00E+05 | 1.00E+05 | 1.00E+06 | 1.00E+06 | 1.00E+07 | 1.00E+07 | 2.00E+11
information
ELZEQ‘ dr:glstered presence on list | Yes NA NA NA NA
s?uEbighﬁepnomy presence on list | Yes NA NA NA NA
NHANES
biomonitoring Any value detected
detection in blood, | Values — ng/mL | NA NA at or above the NA NA
serum, and/or 90th percentile
urine
Points Assigned -10
Biodegradation values - davs <20t percentile
half-life y (<3.524106)

'1f a data element value falls on a category boundary, screening points are assigned according to the higher category.
2EPA assigned maximum concentration values to non-detected chemicals in the screening step of CCL 5. See Chapter 2 and Appendix N for
additional information.
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If multiple data entries for a single data element exist for a given chemical (e.g., a chemical has two
different RfDs or two different non-nationally representative finished water detection rates available
from different data sources), EPA assigned points using the data entry with the value that represents the
maximum possible exposure or toxicity. Examples include the highest available detection rate of a
chemical in finished and/or ambient water or the lowest available RfD for a chemical.

At this stage of the CCL process, EPA chose these values for each data element for several reasons:

e This is the most conservative and health-protective approach.

e With over 20,000 chemicals in the universe, it is not feasible to conduct a systematic review of
the information available for each chemical.

e It is prudent to allow for new, albeit potentially less vetted or complete information to be
factored into the screening process.

For example, when assigning occurrence screening points, EPA used the partial occurrence dataset from
the UCMR 4 prior to the completion of all sampling and reporting activities. It is important to use more
recent occurrence data in the screening process to ensure that new and potentially relevant information is
not disregarded and that potentially hazardous chemicals are not discounted before the two teams of
chemical evaluators can further investigate and review each chemical during the classification step
(Chapter 4).

Section 3.4 Final Point Assignments and Screening Scores

If a chemical had data available for each data element indicating the most severe health effects or the
occurrence, the maximum possible health effects and occurrence screening points that a chemical would
accumulate were 6,200 and 7,850, respectively. Therefore, the highest total combined health effects and
occurrence screening points a chemical could be assigned, known as the “screening score”, is 14,050.
The maximum screening score that an unregulated chemical in the CCL 5 Universe accumulated was
9,050 points. A histogram of screening scores for all chemicals in the CCL 5 Universe is shown in
Figure 8.

EPA examined final point assignments and screening scores to ensure it considers chemicals of
emerging concern in drinking water in addition to well-studied chemicals with more robust human
health and drinking water occurrence data. The point system allows inclusion of a chemical with limited
health effects data, but high occurrence, on the PCCL 5.

Propazine, for example, earned only 1,300 of 6,200 possible points for health effects data but was
included in the PCCL because it earned a significant number of points (4,000 of 7,850) from occurrence
data. Similarly, a chemical with limited or no finished water occurrence data but with health effects
information potentially indicating high toxicity could also be included in the PCCL. For example, thiram
earned only 600 points from occurrence data but 3,020 points from health effects data.
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Figure 8. Total Screening Scores for the CCL 5 Universe Chemicals

Figure 9 shows a plot comparing total occurrence score to total health effects score for all chemicals in
the universe. Chemicals listed primarily based on health effects points plot in the bottom right quadrant
of the diagram (blue), chemicals with moderate health effects and occurrence scores plot near the center
(purple), and chemicals with high occurrence scores plot in the top left quadrant (red).
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Figure 9. Health Effects and Occurrence Scores for the CCL 5 Universe Chemicals

Though screening scores were used to prioritize chemicals for inclusion on the PCCL, these scores do
not reflect EPA’s regulatory priorities for particular chemicals. The screening points system was
designed to reflect the likelihood of a chemical being listed on the Draft CCL 5, but the screening score
itself did not influence the decisions of the chemical evaluators. As discussed in Chapter 4, the
evaluation teams were not provided with screening scores to use while assessing chemicals for the Draft
CCL 5. The points system and outcomes are solely a tool for CCL 5 screening purposes and statistical
analyses (see Section 4.5) and should not be used or described in other contexts.

Section 3.5 Using the CCL 5 Screening System

The CCL 5 process has identified the broadest and most comprehensive universe of health and
occurrence information to date. EPA used the screening system to take advantage of this information
and identified the 250 top-scoring chemicals, with, theoretically, the potential for the greatest public
health concern, for inclusion in the PCCL 5. Selecting a finite number of chemicals also allowed EPA to
consider the resource requirements of compiling additional information, developing CISs and
conducting evaluation teams’ review during the classification step (see Chapter 4).

These 250 highest-scoring chemicals represent approximately the top 1% of chemicals in the CCL 5
Universe. By limiting evaluations to the top 250, all chemicals scoring at or above 3,320 points were
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advanced for further consideration for the Draft CCL 5. The highest score accumulated by a chemical in
the CCL 5 Universe was 9,050, as mentioned above. Note that three chemicals (2,4-Dinitrophenol,
Phosmet, and 4-Androstene-3,17-dione) had the same screening score of 3,320; therefore, a total of 252
chemicals were elevated for further consideration and potential inclusion on the PCCL 5. In this
document, these 252 chemicals are referred to as the “top 250”.

Section 3.6 Consideration of Publicly Nominated Chemicals
Section 3.6.1 Soliciting Public Nominations

On October 5, 2018, EPA published a request for public nominations of unregulated chemical and
microbial contaminants to be considered for possible inclusion on the CCL 5 (83 FR 50364, USEPA,
2018). In accordance with the SDWA, which directs EPA to consider health effects and occurrence
information when deciding whether to place contaminants on the CCL, EPA asked that nominations
include responses to the following questions:

1. What is the contaminant's name, CAS registry number, and/or common synonym (if applicable)?
Please do not nominate a contaminant that is already subject to a national primary drinking water
regulation.

2. What are the data that you believe support the conclusion that the contaminant is known or
anticipated to occur in public water systems? For example, provide information that shows
measured occurrence of the contaminant in drinking water or measured occurrence in sources of
drinking water or provide information that shows the contaminant is released in the environment
or is manufactured in large quantities and has a potential for contaminating sources of drinking
water. Please provide the source of this information with complete citations for published
information (i.e., author(s), title, journal, and date) or contact information for the primary
investigator.

3. What are the data that you believe support the conclusion that the contaminant may require
regulation? For example, provide information that shows the contaminant may have an adverse
health effect on the general population or that the contaminant is potentially harmful to
subgroups that comprise a meaningful portion of the population (such as children, pregnant
women, the elderly, individuals with a history of serious illness, or others). Please provide the
source of this information with complete citations for published information (i.e., author(s), title,
journal, and date) or contact information for the primary investigator.

Nominations were received via the EPA docket (Docket ID No. EPA-HQ-OW-2018-0594) on the
Federal eRulemaking Portal (http://www.regulations.gov) and were also accepted by mail or hand
delivery. EPA compiled and reviewed the information to identify the contaminants nominated and any
supporting data submitted that could supplement data gathered by EPA to inform selection of the Draft
CCL 5.

Section 3.6.2 Summary of Chemical Nominations

EPA received public nominations for 73 unique chemicals, including chemicals used in commerce,
pesticides, disinfection byproducts, pharmaceuticals, naturally occurring elements, and biological toxins.
Chemicals nominated for consideration for the CCL 5 are shown in Appendix C.

In addition to individually nominated chemicals, EPA also received 7 nominations for chemical groups,
including brominated haloacetic acids known as “HAA6BTr,” cyanotoxins, GenX chemicals
(hexafluoropropylene oxide dimer acid (HFPO-DA) and its ammonium salt), all the perfluoroalkyl and
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polyfluoroalkyl substances (PFAS) approved by the EPA Method 537.1, PFAS, and the top 200
prescribed drugs of 2016 and their parents and metabolites. A public commenter also proposed that all
CCL 4 contaminants be retained on the CCL 5. Perfluorononanoic acid (PFNA), perfluorooctane
sulfonic acid (PFOS), and perfluorooctanoic acid (PFOA) received the most chemical nominations, each
nominated by three organizations or individuals. Publicly nominated microbes are discussed in the
Technical Support Document for the Draft Fifth Candidate List (CCL 5) — Microbial Contaminants
(USEPA, 2021a).

All public nominations can be viewed in the EPA docket (Docket ID No. EPA-HQ-OW-2018-0594) at
https://www.regulations.gov.

Section 3.6.3 Consideration of Publicly Nominated Chemicals for the PCCL

EPA reviewed the publicly nominated chemical contaminants and identified the chemicals that were not
already included in the top 250 (see Section 3.5) and not subject to proposed or promulgated NPDWRs
and therefore needed to be considered for further analysis. Though nominated, EPA has since announced
Final Regulatory Determinations for PFOA and PFOS (86 FR 12272, USEPA, 2021b) and decided not
to consider these chemicals under CCL 5. EPA also did not add publicly nominated groups like “the top
200 most prescribed drugs in 2016 and their parents and metabolites” to the PCCL 5 because health
effects and occurrence data must be linked to specific individual contaminants to be evaluated.
However, individual chemicals in a nominated group were listed on the PCCL 5 if they were also
nominated individually (e.g., morphine, part of “the top 200 most prescribed drugs in 2016”) or if they
were part of the CCL 5 Universe and included in the top 250 chemicals (e.g., 17-alpha ethynyl estradiol,
part of “the top 200 most prescribed drugs in 2016”), as described in Section 3.5.

Of the 73 publicly nominated chemicals, 19 were already part of the CCL 5 Universe and included in the
top 250 (see Section 3.5). Two nominated chemicals—ammonium perfluoro-2-methyl-3-oxahexanoate
and perfluoro-2-methyl-3-oxahexanoic acid—are the ammonium salt and acid, respectively, of “Gen-X”
(hexafluoropropylene oxide dimer acid, HFPO-DA). Both dissociate to form the same ion in water.
Therefore, EPA included only the ammonium salt on the PCCL. EPA added the remaining 53 publicly
nominated chemicals to the 252 highest-scoring chemicals to arrive at a total of 305 chemicals on the
PCCL (see Appendix D). Certain chemicals are then excluded from the PCCL, as described in Section
3.7.

For publicly nominated chemicals not in the CCL 5 Universe and added to the PCCL 5, further data
collection was required so they could be evaluated for listing on the Draft CCL 5. EPA assessed data
sources cited with public nominations using the assessment factors described in Section 2.2 and
extracted health effects and occurrence data from sources that were relevant, complete, and not
redundant. Supplemental data sources were then used to fill any data gaps for particular chemical
contaminants during Step 3 of the CCL 5 process (see Chapter 4). EPA also conducted literature
searches to identify additional health effects and occurrence data, as described in Section 4.2. A
complete list of supplemental sources can be found in Appendix B.

Thirteen of the publicly nominated chemicals did not have available water occurrence data, even after a

literature search was conducted, and therefore were not evaluated by chemical evaluators for listing on
the Draft CCL 5; these are described further in Section 4.2.1.1.
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Section 3.7 Chemicals Excluded from the PCCL

Section 3.7.1 Regulatory Determination

In March 2021, under the fourth Regulatory Determination process, EPA made final regulatory
determinations for eight chemicals: PFOS; PFOA; 1,1-dichloroethane; acetochlor; methyl bromide
(bromomethane); metolachlor; nitrobenzene; and RDX (86 FR 12272, USEPA, 2021b). EPA also made
a preliminary positive determination on strontium under the third Regulatory Determination process
(79 FR 62715, USEPA, 2014). Therefore, EPA excluded these nine chemicals from the PCCL 5.

Section 3.7.2 Canceled Pesticides

The PCCL 5 contained 26 canceled pesticides. To exclude any canceled pesticides that are not persistent
in the environment, EPA evaluated the persistence and occurrence of these canceled pesticides (e.g.,
biodegradation half-life, end-of-use date, and monitoring data in finished and/or ambient water) using
the following five-step protocol:

1. Canceled pesticides were assigned a persistence score based on EPA’s 2012 TSCA Work Plan
Chemicals: Methods document (USEPA, 2012),according to the pesticides’ biodegradation half-
life in air, water, soil and sediment.

2. End-of-use dates were used to determine when the canceled pesticides were last allowed to be
used in the environment.

3. Occurrence monitoring data collected after the end-of-use dates were used to determine if a
canceled pesticide had any detects and/or data spikes that would pose a public health concern.

4. Canceled pesticides that were assigned a persistence score of 3 were included in the PCCL 5.

5. Canceled pesticides that were assigned a score of 1 or 2 but had detects in drinking water were
included in the PCCL 5, while those that had no or very few detects in ambient water were
excluded from the PCCL 5.

Step 1. Canceled pesticides were assigned a persistence score based on their biodegradation half-life in
the environment (see Table 9). If its biodegradation half-life was greater than 6 months, a canceled
pesticide was assigned a persistence score of 3. If its half-life was greater than or equal to 2 months, a
canceled pesticide was assigned a persistence score of 3. If its half-life was less than 2 months, then a
canceled pesticide was assigned a persistence score of 1.

Table 9. Summary of Persistence Ranking Score

Persistence
Ranking Score Criterion
3 Half-life > 6months
2 Half-life > 2months
1 Half-life < 2months

Step 2. End-of-use dates were used to determine when the canceled pesticides were last allowed to be
used in the environment. EPA did not use pesticide cancellation dates to assess their persistence in the
environment because, when a pesticide registration is canceled, EPA determines whether there is any
significant potential risk associated with the use of the pesticide. If there is such concern, EPA generally
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makes a case-by-case determination about allowing continued distribution, sale, or use of existing stocks
of the canceled pesticide (56 FR 29362, USEPA, 1991).

Step 3. EPA compared dates of occurrence monitoring data to end-of-use dates and to determine if a
canceled pesticide continued to have any detects and/or data spikes that would pose a public health
concern. The data sources used for monitoring-include NAQWA, UCMR, UCM, NWIS, and SURF.

Step 4. EPA included canceled pesticides that were assigned a persistence score of 3 and showed detects
in drinking water and/or ambient water in the PCCL 5.

Step 5. EPA evaluated canceled pesticides that received a persistence score of 1 or 2. If the canceled
pesticide had detects in drinking water, it was included in the PCCL. If it had no or few detects in
ambient water, it was excluded from the PCCL 5.

EPA assessed a total of 26 canceled pesticides for persistence. Four pesticides—dieldrin, aldrin,
chlordecone (kepone), and ethion—were assigned a persistence score of 3 and showed detects in
finished and/or ambient water and were included in the PCCL 5. Alpha-hexachlorocyclohexane was also
included in the PCCL 5 because it showed drinking water detects in the UCMR 4 occurrence data
(collected 2018-2019). This chemical is an organochloride, which is one of the isomers of
hexachlorocyclohexane and a byproduct of the production of the canceled insecticide lindane.

The remaining 21 pesticides were excluded from the PCCL 5 because they were assigned a score of 1 or
2 and showed no or very few detections in finished or ambient water. Finished or ambient water
monitoring data were consistent with the end-of-use date and persistence hierarchy, indicating a low
likelihood of public health concern. Table 10 shows the canceled pesticides EPA assessed and ranked.

Table 10. Canceled Pesticides Assessed for Exclusion from PCCL 5

Half- TSCA Last End | Occurrence
Chemical Name CASRN DTXSID Life Persistence Use Date Monitoring Data
(days) Score
. DTXSID UCMR (2001-2003);
2,4,6-Trichlorophenol 88062 | goob |9 1 1011011989 | {ad A 011y
DTXSID NAWQA (2013-2017);
3-Hydroxycarbofuran 16655-82-6 2037506 4 1 12/31/2009 SURF (1991-2011)
" DTXSID UCM (1993-1997);
Aldrin 300002 | 0D 32 3 5/15/1987 | |/ X A (2000-2010)
alpha- DTXSID UCMR (2018-2019);
Hexachlorocyclohexane* | 519846 | 5000684 | 19 ! 10/1/2009 | \AWQA (2013-2017)
. DTXSID NAWQA (2013-2017);
Azinphos-methyl 86-50-0 | sl |95 2 1211312013 | gURE (1861.2017)
DTXSID NAWQA (2015-2016);
Benomyl 17804-352 | DS | 5 1 12/31/2003 | qURE(1662-2010)
Chlordecone (Kepone)* 143-50-0 ?J;é?'?% 914 3 41411977 | NWIS (2015)
. DTXSID NAWQA (2013-2017);
Cyanazine 21725462 | SUSD |5 1 12/3112002 | gne(1665-2017)
DTXSID NAWQA (2013-2017);
Dacthal 1861-321 | SO0 |6 1 712712005 | qiR (1862-2017)
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Half- TSCA Last End | Occurrence
Chemical Name* CASRN DTXSID Life Persistence .
Use Date | Monitoring Data
(days) Score
. DTXSID
Dicofol 115-32-2 4020450 21 1 1/31/2013 | SURF (2004-2017)
s DTXSID UCM (1993-1997);
Dieldrin 60-57-1 9020453 333 3 5/15/1987 NAWQA (2013-2017)
. yre DTXSID NAWQA (2013-2017);
Disulfoton 298-040-4 0022018 143 2 12/31/2014 SURF (1991-2017)
DTXSID
Endosulfan 115-29-7 1020560 16 1 7/31/2016 | SURF (1991-2017)
7. DTXSID NAWQA (2014-2017);
Endosulfan sulfate 1031-07-8 3037541 16 1 7/31/2016 SURF (1990-2017)
DTXSID NAWQA (2014-2017);
Ethion* 563-12-2 478 3 12/31/2004 | SURF (1991-2002;
2024086
2007)
: DTXSID
Fenamiphos 22224-92-6 3024102 5 1 10/6/2017 | NAWQA (2013-2017)
Flusilazole 85500-19-9 | DTXSID [ 50, 2 12/31/2010 | NAWQA (2013-2015)
3024235
DTXSID NAWQA (2014-2017);
Isofenphos 25311-71-1 3 1 1/26/2007 | SURF (1991-1992;
8032417 2007)
: DTXSID NAWQA (2013-2017);
Methamidophos 10265-92-6 6024177 5 1 12/31/2010 SURF (2005-2017)
. . DTXSID NAWQA (2013-2017);
Methidathion 950-37-8 5020819 141 2 12/30/2012 SURF (1991-2017)
. DTXSID NAWQA (2013-2017);
Methyl parathion 298-00-0 1020855 5 1 12/31/2013 SURF (1991-2017)
. DTXSID
Mevinphos 7786-34-7 2032683 4 1 7/1/1994 SURF (1992-2017)
. DTXSID NAWQA (2013-2017);
Molinate 2212-67-1 6024206 4 1 8/31/2009 SURF (1991-2016)
DTXSID NAWQA (2013-2015);
p,p'-DDD 72-54-8 12 1 6/14/1972 | SURF (1990-1995;
4020373
2007)
DTXSID NAWQA (2013-2015);
p,p-DDT 50-29-3 20 1 6/14/1972 | SURF (1990-1997;
4020375
2007)
. DTXSID
Parathion 56-38-2 7021100 5 1 10/31/2003 | NWIS (2008-2017)

Note: Asterisk (*) indicates canceled pesticides included on the PCCLS.

Section 3.8 Summary of the PCCL 5

The resulting PCCL 5 comprises a total of 275 chemicals. As shown in Table 11, this includes 252 of
the highest scoring chemicals and 53 publicly nominated chemicals, from which 30 were excluded
because they had ongoing agency actions or did not warrant further evaluation. The PCCL 5 also
includes 23 DBPs, 7 cyanotoxins, and 18 PFAS chemicals. See Appendix D for all 275 chemicals on the

PCCL 5.
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Table 11 Chemical Counts on the PCCL 5

Number of Total Count
Counting Process Chemicals
Highest scoring chemicals (screened from Universe) 252
(+) Add public nominated chemicals (not screened) 53 275
(-) Exclude chemicals with regulatory determinations 9 (PCCL 5)
(-) Exclude canceled pesticides 21
(-) Exclude DBP chemicals (listed as a chemical group 23
instead)
(-) Exclude cyanotoxin chemicals (listed as a chemical 7
group instead) 214
(-) Exclude PFAS chemicals (listed as a chemical group 18 (evaluated PCCL 5)
instead)
(-) Exclude publicly-nominated chemicals lacking 13
occurrence data
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Chapter 4 Classification of PCCL Chemicals to Select the Draft CCL

Section 4.1 Overview

The goal of Step 3 of the CCL 5 process was to narrow down the PCCL 5 chemicals to a draft CCL 5
through a classification process conducted by EPA scientists, referred to as chemical evaluators. The
chemical evaluators assessed the available health and occurrence data for the PCCL 5 chemical
contaminants and reached a consensus on whether to recommend listing them on the Draft CCL 5.

As with past CCLs, the CCL 5 classification process adheres to principles that reflect the critical goals
of the CCL:

e C(lassification must consider chemicals for listing based on a consideration of their potential for
occurrence in water and their potential for causing adverse health effects.

e Data supporting the decision to list or not list must be linked back to these criteria. The most
relevant data used for the classification process are health data that indicate adverse effects
associated with chronic oral exposure, and occurrence data that indicate the nature and spatial
extent of potential occurrence in drinking water.

e The classification approach must be a transparent process that can be reviewed by external
experts and the public. The attributes and data characterizing the contaminants should be easy to
understand and the decision-making process to list or not list a particular chemical must be
conveyed in a straightforward manner.

EPA’s first task in this step involved the collection of additional health effects and occurrence
information for the top-scoring and publicly nominated chemicals on the PCCL 5. EPA used
supplemental sources that either were not identified during development of the universe or were not
available in a retrievable format. EPA used this information to fill data gaps and calculate three types of
data elements: health reference levels, final hazard quotients, and attribute scores (referred to as
calculated data elements). EPA then used these calculated data elements, along with relevant health
effects and occurrence data metrics, to evaluate the contaminants on the PCCL 5 and summarize each in
a standardized format called a Contaminant Information Sheet (CIS). More detail is available about the
collection of supplemental data for the PCCL 5 chemicals in Section 4.2, calculated data elements in
Section 4.3, and the CISs in Section 4.4.

In the second task, EPA formed two evaluation teams composed of chemical evaluators from multiple
fields of specialization. These teams reviewed the occurrence and health effects information provided on
the CISs and made recommendations on whether PCCL 5 chemicals should or should not be listed on
the Draft CCL 5. A more detailed explanation of the team evaluation process is provided in Section 4.5.

Finally, to determine the number of chemicals to be reviewed by the evaluation teams and to assess the
accuracy and performance of the screening scores and other relevant variables as a predictor of listing
outcomes, EPA developed several logistic regression models. Further discussion on the logistic
regression and its results is provided in Section 4.6.

Figure 10 illustrates the classification step in development of Draft CCL 5.
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Figure 10. Development Framework Step 3 — Classification

Section 4.2 Supplemental Data Collection
Section 4.2.1 Occurrence Data

Section 4.2.1.1 Systematic Occurrence Literature Review

EPA’s systematic literature reviews identified supplemental data to fill data gaps for PCCL 5 chemicals
that required further evaluation. This included a search for additional peer-reviewed studies addressing
the occurrence of chemicals in drinking water or ambient water. Literature searches were conducted in
12 batches between March and June 2020 and covered studies published between 2010 and up to the
time the specific literature search was completed. Many studies were highly localized in scope and
evaluated as supplemental data only if other more comprehensive studies were not available.

This section describes the protocol used for conducting occurrence literature searches for CCL 5. For a
full description of the occurrence literature search protocol and a list of supplemental occurrence
literature used for CCL 5, see Appendix E.

EPA performed an internet search, primarily through Google Scholar, using the contaminant name and
keywords such as drinking water, occurrence, and occurrence in water. EPA maintained a contaminant

tracking list for all supplemental data sources identified.

EPA cross-checked data sources against the list of primary data sources identified during development
of the CCL 5 Universe, described in Section 2.2.1 to avoid duplication of data. Some primary data
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sources were excluded from the occurrence literature review, with the exception of the Hazardous
Substances Data Bank (HSDB), which was searched for available environmental fate and use data for
the PCCL 5 chemicals.

EPA did not conduct occurrence literature searches for PCCL 5 chemicals that had nationally
representative finished water data from UCMR 3 or UCMR 4. These chemicals were considered to
already have the best available occurrence data to inform whether a contaminant was known to occur in
PWSs and therefore no occurrence data were needed.

Thirteen of the publicly nominated chemicals added to the PCCL 5 did not have available water
occurrence data, even after the systematic literature search was conducted (see Section 3.6.3). These
chemicals were 1-phenylacetone, 3-monoacetylmorphine, 6-monoacetylmorphine, benzoic acid, benzoic
acid glucuronide, hippuric acid, hydromorphone, hydromorphone-3-glucuronide, hydroxyamphetamide,
isodrin, methamphetamine, morphine-6-glucuronide, and phenylpropanolamine. EPA discussed this
group of chemicals with the two evaluation teams who decided not to examine them further for listing
on the Draft CCL 5. With no available data regarding measured occurrence in water and no relevant data
provided by the nominators, the chemical evaluators agreed they could not determine the likelihood of
these chemicals to present the greatest public health concern through drinking water exposure and
therefore should not advance in the CCL 5 process. The 13 nominated chemicals with no occurrence
data were highlighted as having substantial data gaps (see Chapter 5). As a result, these chemicals were
not evaluated for listing on the Draft CCL 5 (Table 11).

Section 4.2.1.2 Estimated Occurrence Concentrations

EPA compiled estimated occurrence concentration data for pesticides on the PCCL 5 that lacked
nationally representative finished and/or nationally representative ambient water data. These pesticides
are registered through EPA’s Office of Pesticide Programs (OPP) and are the subject of risk assessments
produced through the pesticide registration review process. These assessments often include modeled
concentration estimates of acute and chronic drinking water risks that could result from oral exposure to
contaminated surface water and groundwater. If no other occurrence data are available, these modeled
concentrations, known as estimated environmental concentrations (EECs) or estimated drinking water
concentrations (EDWCs), were provided as the occurrence concentration in place of finished or ambient
water data. In some instances, OPP did not use models to estimate drinking water concentrations and
instead used the limit of solubility in water as the estimated concentration. These modeled and estimated
concentrations are considered conservative and often based on maximum use and application rates,
which may overestimate actual environmental concentrations.

If a pesticide had multiple estimated concentrations based on different lengths of exposure (e.g., acute,
chronic, or lifetime exposure) or sources (e.g., surface water or groundwater), EPA selected the
estimated surface water concentration that aligned with the critical effect and data element used to
derive the health effect concentration for that chemical. For example, the health effect concentration for
oxadiazon is a cancer-based value, with a critical effect of “increase of liver adenomas and/or
carcinomas combined in males.” Therefore, EPA selected the surface water-chronic-cancer estimate as
the occurrence concentration for oxadiazon rather than estimated peak, acute, or chronic non-cancer
concentrations.
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For these pesticides, EPA compared modeled data from OPP with the health reference level. As part of
the pesticide registration process, EPA calculates an EEC in water or EDWC depending on the year the
last assessment was completed. The EEC and EDWC are derived from models that estimate the
pesticide concentration in a reservoir used for drinking water. OPP used the PRZM-EXAMS model for
surface water. Ground water concentrations were derived using the SCI-GROW regression model to
represent exposure in shallow ground water. The modeled values allowed EPA to calculate the EEC or
EDWC/HRL ratio for pesticides and/or their degradates.

Specific information regarding OPP estimated occurrence concentrations can be found in the Occurrence
page of the CISs for pesticides lacking other sources of occurrence data. The CISs contain descriptions
of the type of estimations and models, the resulting estimated values, and notes about the selection of
each value, among other relevant information. The estimated concentrations are also recorded on the
Summary and Decision page of the CISs as the concentration in water used to derive the final hazard
quotient.

Section 4.2.1.3 State Drinking Water Compliance Monitoring Data and Six-Year Review 3

For the Third Six-Year Review (SYR 3), EPA requested, through an Information Collection Request
(ICR), that primacy agencies voluntarily submit drinking water compliance monitoring data collected
from 2006 through 2011 to EPA. Some primacy agencies submitted occurrence data for unregulated
contaminants as well as regulated contaminants. EPA manually extracted occurrence data on PCCL 5
chemicals from the SYR 3 ICR data and supplemented these data by downloading additional publicly
available monitoring data from state websites. The SYR 3 ICR data were included on the CISs. (Specific
information on the SYR 3 ICR and state drinking water monitoring data used in CCL 5 can be found in
Appendix N.)

Section 4.2.1.4 Community Water System Survey

EPA compiled additional occurrence data from the 2006 Community Water Systems Survey (CWSS)
(USEPA, 2009d; 2009¢). The 2006 CWSS gathered data on financial and operating characteristics from
a sample of community water systems (CWSs) nationwide. Systems serving more than 500,000 people
were included in the sample, and systems in that size category were surveyed about the concentrations
of unregulated contaminants in their raw and finished water. EPA supplemented the CWSS by gathering
additional information about contaminant occurrence from publicly available sources. EPA used the
2006 CWSS only as supplemental information and for illustrative purposes for CCL 5 because the
information is not statistically representative for the CCL evaluation. The CWSS data were included on
the CISs. (Specific information on CWSS data used in CCL 5 can be found in Appendix N.)

Section 4.2.2 Health Effects Data

Section 4.2.2.1 Rapid Systematic Literature Review

For chemicals with no available qualifying or non-qualifying health assessments, toxicity values
identified through literature searches can be used to derive a CCL screening level (see Section 4.3.1). An
RfD can be calculated by extracting NOAELs and LOAELs from peer-reviewed literature and dividing
by the appropriate uncertainty factor. Subsequently, this RfD can be used for CCL screening level
derivation.
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As part of the classification step of CCL 5, EPA developed a rapid systematic review (RSR) protocol to
identify supplemental health effects information for PCCL 5 chemicals identified during the CCL 5
screening process (see Chapter 3). Rather than providing a comprehensive analysis, these “rapid”
systematic reviews are designed to efficiently determine the quantity and types of health effects data
available for each chemical. The CCL 5 RSR protocol includes identification of health effects
information (epidemiological and toxicological data as well as physiologically based pharmacokinetic
models) and extraction of relevant data elements (e.g., NOAELs and LOAELSs). Supplementary
materials and literature search results for each chemical are accessible via the EPA docket (Docket ID
No. EPA-HQ-OW-2018-0594).

The CCL 5 RSR protocol for identifying supplemental health effects data is designed to allow for
screening and data synthesis for a large number of chemicals in a relatively short time frame and
comprises the following:

Targeted literature search

Machine learning-based title-abstract screening to identify relevant literature
Streamlined full text review and study quality evaluation of relevant literature
Data extraction components of traditional systematic reviews

To increase efficiency and reduce redundancy of literature searches conducted by other offices and
agencies, EPA did not conduct a health effects RSR for the following groups of PCCL 5 chemicals:

e Chemical pesticides registered under FIFRA which regularly undergo literature searches through
OPP’s registration review process

e FDA-registered pharmaceuticals for which EPA relied on lowest therapeutic doses extracted
from FDA-approved labels

e Essential nutrients for which Institute of Medicine reports are regularly updated

e Chemicals currently prioritized by other agency processes (e.g., DBPs and PFAS)

e Nominated chemicals for which no occurrence data were available (see discussion in Section
4.2.1.1)

Table F-1 in Appendix F lists the 53 PCCL 5 chemicals prioritized for the health effects RSR.

Results of these RSR searches, including literature search dates, number of references identified, number
of studies that passed title-abstract screening, and information related to the highest NOAEL and lowest
LOAEL identified for each chemical (e.g., critical study, health effect endpoint) are populated on CISs
(see Section 4.4) and used as important supplemental data to inform the chemical evaluators of potential
health effects that can result from chronic oral exposure to chemical contaminants. The full health
effects RSR protocol is available in Appendix F.

Section 4.3 Calculated Data Elements
Section 4.3.1 Health Reference Levels and CCL Screening Levels

Health reference levels (HRLs) and CCL screening levels, referred to collectively as health
concentrations in this document, are non-regulatory health-based toxicity values and are expressed as
concentrations of a chemical in drinking water that a person could consume over a lifetime and be
unlikely to experience adverse health effects. These health concentrations are derived for direct
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comparisons with occurrence concentrations to assess if levels in drinking water suggest a potential risk
to human health. Both HRLs and CCL screening levels are expressed in ug/L.

HRLs are derived from toxicity values (e.g., RfDs, PADs, CSFs) extracted from qualifying health
assessments. Qualifying health assessments are externally peer-reviewed, publicly available assessments
published by EPA and other health agencies. These assessments generally follow methodologies
consistent with EPA’s current health guidelines and guidance documents (see Appendix G).

CCL screening levels are derived from toxicity values (e.g., RfD equivalents, CSF equivalents)
extracted from non-qualifying health assessments. These publicly available assessments are published
by health agencies to provide valuable health information, but they do not necessarily follow standard
EPA methodologies and/or are not peer-reviewed by experts outside the publishing agency. CCL
screening levels can also be derived from toxicity values such as NOAELs or LOAELSs that are extracted
from peer-reviewed studies identified through the CCL 5 RSR protocol (see Section 4.2.2.1). HRLs are
preferentially derived over CCL screening levels.

EPA searched for all relevant health assessments for each PCCL 5 chemical identified for evaluation up
until the start of the evaluation team meetings (see Section 4.5). Appendix G describes the full protocol,
briefly described below, for determining the assessment and data element most appropriate for deriving
a health concentration for each chemical.

From each health assessment, EPA extracted toxicity values and other relevant data elements (e.g.,
cancer classifications) and compiled these in a single health effects data extraction spreadsheet.
Generally, EPA relied on its most recently published health assessment as the source of toxicity values
to derive the HRL. EPA relied on other sources if:

e No EPA health assessments were available for the chemical of interest.

e A qualifying health assessment from another source was published after the most recently
published EPA health assessment and used new science (e.g., a critical study published after the
publication date of the EPA assessment) to derive toxicity values.

For some chemicals of interest, no qualifying health assessments were available, so EPA relied on the
most recently published non-qualifying health assessment to derive a CCL screening level. NOAELs
and LOAELSs extracted from peer-reviewed literature identified through the CCL 5 RSR process could
be used as alternate toxicity values.

Appendix G also includes the procedure for calculating health concentrations. For carcinogens, the
health concentration is the one-in-a-million (10°) cancer risk expressed as a drinking water
concentration. EPA applied age-dependent adjustment factors (ADAFs) to chemicals identified as
having a mutagenic mode of action to account for risks associated with early life exposure to mutagenic
carcinogens. For non-carcinogens, the toxicity value (RfD or equivalent) was divided by an exposure
factor (i.e., drinking water intake; USEPA, 2019) relevant to the target population and critical effect and
multiplied by a 20% relative source contribution (USEPA, 2000b). If a chemical has toxicity values
based on both cancer and non-cancer data, EPA selected the endpoint that resulted in the most health
protective value as the final health concentration.

The health concentration is presented on the summary page of the CIS along with the critical effect and
data source from which it was derived (see Section 4.5). EPA provides health concentrations derived
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from all available assessments in the health effects section of the CIS as an additional resource for the
chemical evaluators. Health concentrations are reported in pg/L and can be directly compared with
occurrence concentrations to assess whether concentrations in drinking water suggest a potential risk to
human health.

Section 4.3.2 Final Hazard Quotients

An important factor indicating potential for public health risk related to exposure from drinking water is
the relationship between the chemical contaminant’s relative potency and the concentrations at which it
may be found in water. To assess this relationship, EPA developed a metric called the final hazard
quotient (fHQ). An fHQ is the ratio of a chemical’s 90" percentile (of detections) water concentration to
its health concentration (i.e., HRL or CCL screening level) at which no adverse effects are expected (as
shown in Equation 2). When possible, this ratio was calculated for all PCCL 5 contaminants slated for
further evaluation with empirical or modeled water data.

Equation 2. Formula for Calculating Final Hazard Quotients

90th percentile water concentration

HO =
FHQ health concentration
The fHQ is an important benchmark that chemical evaluators can use to gauge the level of exposure

concerns posed by each chemical in water. For the CCL 5, EPA interpreted this ratio as follows:

e A value less than 0.1 indicates a water concentration less than 10% the health concentration
value (lower concern).

e A value greater than 0.1 but less than 1.0 indicates a water concentration between 10% and 100%
of the health concentration value (increased concern).

e A value greater than 1.0 indicates a water concentration exceeding 100% of the health
concentration value (high concern).

EPA selected the 90" percentile (of detections) water concentration as the point of comparison for the
ratio, rather than the mean or median. EPA can use the 90" percentile concentration level as a public
health protective benchmark to identify a possible need for a health advisory for areas of the country that
may have higher concentrations in drinking water than others. For the CCL, if this concentration level
was not available for a chemical, EPA used the next highest (i.e., 95" or 99" percentile) or the
maximum reported value of detections.

EPA used a quality-based protocol (see Appendix H) to determine the data source for selecting the water
concentration input across the different types of data available during the CCL 5 process. As in past
iterations, EPA prioritized the use of nationally representative finished water, choosing from the UCMR,
UCM, NIRS, and DBP-ICR datasets first, if available.

For chemicals that lacked or had limited finished water data but had robust ambient water monitoring
data such as NAWQA, EPA used the ambient water concentration to develop the ratio. For pesticides
with no measured water data available, EPA used modeled water data developed by its Office of
Pesticide Programs (OPP), when available, to calculate the fHQ. For contaminants with no water data
(either empirical or modeled), the fHQ could not be calculated and the entry was left blank on the CIS.

EPA preferentially selected HRLs as the input in the denominator of the fHQ ratio, as discussed in
Section 4.3.1. If an HRL was not available, EPA selected a CCL screening level derived from a non-
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qualifying assessment. If non-qualifying assessments were not available, EPA selected a CCL screening
level derived from studies identified during the rapid systematic literature review. For contaminants with
no toxicity values, the fHQ could not be calculated and the entry was left blank on the CIS document.

Section 4.3.3 Attribute Scores

Attribute scores are numeric values EPA assigned to characterize PCCL chemicals by their observed or
predicted qualities or traits, which represent the health effects or anticipated occurrence of each
contaminant. To evaluate chemicals as potential CCL candidates, EPA needs to establish consistent
comparative framework for the different types of data representing measures of the attributes.

During development of the CCL 3 and CCL 4 process, EPA recognized that a wide range of data
elements would have to be used to characterize each attribute. The CCL process involves classifying
relatively new and emerging contaminants, most of which will have incomplete dossiers of data and
with variation in the types of data available for unregulated chemical contaminants. To enable
comparisons, a scaling system that accepts a variety of input data yet provides a consistent comparative
framework is needed.

Along with NRC and NDWAC recommendations on the previous CCL 3 and CCL 4, EPA identified the
following principles to guide development of the attribute scoring process and applied them to the CCL
5 process:

e The scores for attributes that use numerical categorization should increase with concern (i.e., a
10 is of greater concern, 1 is of lesser concern).

e There should be enough scoring categories to capture the range of data and to discriminate
among the data.

e The number of categories should not be so great that they create a false sense of precision.

e The possible range of the scores for a given attribute should be the same regardless of the data
elements that are used to assign the score for that attribute.

e The data source and data element used for each attribute should consider more direct measures of
occurrence or health effects before potential measures (e.g., peer-reviewed data before
unpublished data, and measured data before modeled data).

e The calibration scale (i.e., the scale relating the range for a data element to the scoring
categories) should be established using a representative “universe” of data for each attribute to
capture the potential range of values that might be encountered.

e The calibration scale must be set and remain constant throughout the operational process.

e The scoring approach should be as simple as possible, and data should be used with minimal
transformations.

NRC recommended using the attributes potency and severity to describe health effects and prevalence
and magnitude to describe occurrence during the development of CCL 3 (NRC, 2001). When occurrence
data are not available, NRC also suggested that environmental fate properties (i.e., persistence and
mobility) could be used as surrogates to estimate potential for occurrence. As in the CCL 3, EPA agreed
the recommended attributes were appropriate and consistent with data used in past decisions.

These attributes as they relate to the CCL 5 process are described in the subsequent sections.
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Section 4.3.3.1 Potency

The potency attribute score quantifies the potential for a chemical to cause adverse health effects based
on the dose required to elicit the most sensitive adverse effect as identified in a single study or
assessment. For CCL 5, the potency attribute score was quantified from the toxicity value (RfD, CSF,
etc.) used to derive the health concentration (i.e., HRL or CCL screening level) for a specific chemical.
Potency scores range from 1 to 10 with 10 corresponding to the greatest possible potency (i.e., the
greatest potential to cause adverse effects at lower doses).

The CCL 5 protocol for assigning potency scores is a modified version of the CCL 3 potency scoring
protocol (USEPA, 2009c). Both methods require calibration of a set of toxicity values to normalize a
scale with a range from 1 to 10. In CCL 3, EPA used a learning set of about 200 chemicals to calibrate
this scale. In CCL 5, the potency score calibrations incorporated all available toxicity values from the
universe—that is, a full range of potential potency (from low to high toxicity)—and established a scale
to derive further scores.

EPA gathered CCL 5 Universe data and calibrated separate potency scoring scales for four types of
toxicity values, including CSFs (and equivalents), RfDs (and equivalents), NOAELs, and LOAELSs.
Similar to the CCL 3 process, EPA plotted the logarithmic distribution of these toxicity values (rounded
to the nearest integer) to assess the normality of the distributions and evaluate the possibility of
developing a scale based on these measures. Distributions for each toxicity value type are shown in
Figure 11.
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Figure 11. Rounded Logarithmic Distributions of CSFs, RfDs, NOAELSs and LOAEL:s for the
CCL 5 Universe

The logarithmic distributions for each type of toxicity value spread the chemical toxicity parameters
across the entire range of potential values, with the most frequent value occurring in the middle of the
distribution, making each curve approximately log-normal. The distribution for the cancer slope factor is
the most skewed of the four examined. This is similar to CCL 3 findings and indicates that chemicals in
the universe with quantified CSFs are more likely to have larger CSFs (be more potent carcinogens) than
have a lower CSF. As in CCL 3, no additional steps were taken to further normalize the CSF-based
Potency scores across a range of 10. The values for each logarithmic distribution were normalized by
binning the data into 10 levels with a center at level 5.

The logarithmic distribution was used to establish a potency scoring scale equation for each measure of
toxicity by identifying the median values in each logarithmic distribution. The results are shown in
Table 11. The distribution for each type of toxicity value is different, which necessitated different
calibrations for each measure.
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Table 12. Median Logarithmic Distribution Values by Toxicity Value

Toxicity Value logio(median value)
RfD -1.7827

CSF -0.5302

NOAEL 1.1761

LOAEL 1.7324

The median values can then be used in calculations of the potency score for individual chemicals based
on the selected toxicity value. For RfDs, NOAELs, and LOAELSs, the potency score equals the logarithm
of the reported value for a chemical of interest, subtracted from the corresponding logarithmic median of
all reported values in the universe, plus 5, the centered point of the normalized distribution. For CSFs,
the equation is similar; however, the properties of the value require the inverse of both the logarithmic
median of all reported values and the logarithm of the reported value for the chemical of interest. The
potency scoring equations corresponding to each type of toxicity value are listed in Table 12.

Table 13. Potency Scoring Equations by Toxicity Value

Toxicity Value Potency Equation

RfD Score =-1.7827 —logio(RfD) + 5
CSF Score = -(-0.5302) + logio(CSF) + 5
NOAEL Score = 1.1761 — logio(NOAEL) + 5
LOAEL Score = 1.7324 — logio(LOAEL) + 5

As with the CCL 3 protocols, the resulting potency scores were rounded to the nearest whole number.
Values above 10 were assigned a score of 10 and values below 1 were assigned a score of 1. Note that
due to differences in scale calibrations, potency scores derived for one type of toxicity value should be
compared only to potency scores derived from that same type of toxicity value. Appendix I describes the
steps required to derive the potency score for a chemical based on the available health information. The
potency score associated with the toxicity value used to derive the health concentration is presented on
the summary page of the CIS) along with the critical effect, the severity category, and the data source
from which it was derived.

Section 4.3.3.2 Severity

The data source used to describe a chemical’s potency is the same used to describe its severity. Severity
is a descriptive measure of the adverse effect associated with the toxicity value (RfD, CSF, etc.) used to
derive the potency score and health concentration (i.e., HRL or CCL screening level) for a specific
chemical. Severity refers to the relative impact of an adverse physiological change caused by a chemical
on the function or survival of a human or animal. CCL 5 severity categories correspond with the type of
adverse outcome expected to occur at the LOAEL of a chemical.

Severity differs from the other attribute scores because it is a qualitative, not quantitative, chemical
description. In previous CCL iterations, descriptions of severity were associated with a numerical scale.
For CCL 5, EPA elected to simplify categorization of severity, given the potential range of effects and
difficulty ascribing a quantitative level of adversity for effects, and retained categorical descriptions
when referring to severity. The eight qualitative severity categories used in CCL 5 are listed in Table 14.
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Table 14. CCL 5 Severity Categories

Severity Categories

Interpretations

No adverse effects

Cosmetic effects

Effects that alter appearance without affecting structure or function

Non-cancer effects

Includes transient or adaptive effects, risk factors or precursor effects,
disorders in which the removal of exposure will restore health, and
non-lethal persistent disorders that do not influence reproduction,
development, or gestation

Reproductive and
developmental effects

Permanent developmental or gestational effects or effects that impact
the ability of a population to reproduce

Carcinogen with linear
mode of action

Effects resulting in a fatal disorder and any type of tumor, except those
with a known mutagenic or non-linear mode of action

Carcinogen with non-linear
mode of action

Effects resulting in a fatal disorder and any type of tumor with a known
non-linear mode of action; Tumors are unlikely to occur below doses
that result in non-carcinogenic effects

Carcinogen with mutagenic
mode of action

Effects resulting in a fatal disorder and any type of tumor confirmed to
result from chemical exposure-induced mutagenicity

Reduced longevity

Effects resulting in premature mortality

Similar to CCL 3 and CCL 4, the CCL 5 severity category application requires scientific judgment.
Appendix J describes the steps required to identify the appropriate severity category for a chemical
based on the availability and content of health information. The severity category associated with the
health concentration is presented on the summary page of the CIS along with the critical effect and data
source from which it was derived.

Section 4.3.3.3 Prevalence and Magnitude

Prevalence and magnitude are the two attributes used to characterize actual or potential occurrence of
chemicals in drinking water. Prevalence provides a measure of how widespread the occurrence of the
chemical is in the environment. Magnitude refers to the quantity of a chemical that is or may be in the
environment. When measured or observed occurrence data are not available, persistence and mobility
data can be used as surrogate indicators of potential occurrence of a chemical. Persistence and mobility
are determined by chemical properties that indicate environmental fate characteristics of a chemical and
affect their likelihood to occur in the water environment.

Like the health effects attributes, the occurrence attributes are interrelated. Prevalence and magnitude
are linked to the same data element. Table 15 shows how each prevalence measure provides an indicator
of how widely the contaminant may be present. The linked magnitude measure, on the other hand,
indicates the median concentration of detections in water or the total pounds of the chemical released

into the environment.
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Table 15. Relationship between Data Elements Used to Score Prevalence and Magnitude

Prevalence Data Magnitude Data

Percent detections for a chemical in finished Median concentration of detections for a
water (nationally) chemical in finished water (nationally)
Percent detections for a chemical at ambient Median concentration of detections for a
water sites (nationally) chemical at ambient water sites (nationally)

Numper of states report'lng any releases of a Amount of the total releases of a chemical by the
chemical under the Toxics Release Inventory

(TRI) states reporting under the TRI

Unlike the health effects attributes, the data elements used to characterize occurrence are not solely
based on a disciplined progressive study of the contaminants. The availability of data from surveys of
contaminants in ambient and drinking water, detection limits of analytical methods, limitations in
reporting requirements, and indirect measures of potential occurrence needed to be considered and
evaluated. For the CCL 5, data sources that could provide occurrence data ranged from direct measures
of concentrations in water to annual measures of environmental release or production.

Section 4.3.3.4 Data Sources

The most relevant data elements for characterizing occurrence are measurements of nationally
representative finished water taken at PWSs. The data sources for these elements are taken from
monitoring studies. These sources include the following:

e Unregulated Contaminant Monitoring Rule (UCMR 1-4) datasets
e Unregulated Contaminant Monitoring-State Rounds 1 and 2 (UCM 1-2) datasets
e National Inorganic and Radionuclide Survey (NIRS)

In the absence of nationally representative finished water data, the next best data elements for
characterizing the occurrence attributes are measurements of nationally representative ambient water.
The data source for these elements provides a direct measure of chemical contaminants in potential
source waters for PWSs and is indicative of possible occurrence in PWSs. The following is the data
source used for this element:

e National Water-Quality Assessment Program (NAWQA)

Many chemicals evaluated through the CCL process did not have direct finished or ambient water
measurements. To fill this gap, EPA relied on data elements for measures of pesticide application,
chemical release and chemical production that could indicate potential drinking water exposure. The
sources for these elements included the following:

e [Estimated Annual Agricultural Pesticide Use dataset that provides state-level annual pesticide
use estimates for the 48 contiguous states between 1992 and 2016

e Toxics Release Inventory (TRI) that reports annual volumes of chemicals released from
industrial applications and the number of states in which those releases occur

e Chemical Data Reporting (CDR) results, which require manufacturers (including importers) to
provide the agency with information on the production and use of chemicals in commerce
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Section 4.3.3.5 Prevalence Scoring and Calibration

Prevalence scores are assigned to each PCCL chemical based on the highest ranked data element
described in the previous section. The hierarchy of prevalence measures, shown in order from highest to
lowest, are these:

1. Percent of PWSs with detections

2. Percent of ambient water sites or samples with detections

3. Number of states reporting application of the chemical as a pesticide
4. Number of states reporting releases (total) of the chemical

5. Production volume in pounds per year

Each of these measures is described in the complete prevalence scoring protocol in Appendix K.

The CCL 5 prevalence scoring protocol is a carryover from the CCL 3 protocol (USEPA, 2009¢). In
CCL 3, developing the protocol required calibration of the measures for prevalence from the data
sources shown in Section 4.3.3.3 to normalize a scale ranging from 1 (least prevalent) to 10 (most
prevalent). EPA compiled a learning dataset of 207 chemicals to develop and calibrate scales for scoring
the magnitude and prevalence attributes. EPA incorporated the full range of potential prevalence data
(from low to high) and established an accurate scale to derive scores for the PCCL chemicals.

Scaling analyses focused on establishing chemical groups across the scoring scale. The analyses began
with equal bin distributions, by equally dividing 100 percent of the sites with detections and 50 states
with releases into 10 bins based on deciles. For prevalence, the bins provided a fairly good fit to the
distribution but still required some adjustment because the equal bins tended to segregate chemicals by
type. Chemicals with the highest percentage of detections scoring a 9 or 10 were naturally occurring
inorganics. For example, in the NIRS for ground water, ions like sodium, calcium, and iron were all
detected in > 90% of the groundwater systems sampled.

Creating 10 equal bins from the number of states with environmental releases resulted in a scale where a
prevalence score of 10 meant releases had to have been reported from 45 or more states. EPA revised
the scale for release data so that if more than half the states (25) reported releases the chemical would
receive a prevalence score of 10, which indicates the contaminant’s potential for occurrence was
relatively high. The percentage of detections in finished and ambient water (i.e., percentage of
systems/sites) was also adjusted to ensure that the most widely detected organic chemicals received
more representative scores when compared to the naturally occurring inorganic compounds (IOCs).

Among occurrence data elements, the link between the measures for prevalence and magnitude works
well for the water measurements and environmental release measures. It does not work well when only
annual production data are available. The production data provide a measure of pounds of a chemical
product produced annually in the United States but do not provide a linked measure such as the number
of states in which it is produced or used. This production rate represents the commercial importance of
the chemical to some extent.

Since high production tonnage suggests a wide use of a commodity chemical, EPA decided that
production data would be used as a measure for likely prevalence across the country. For example, a
chemical produced at a billion pounds per year is more likely to be used and released more widely than a
chemical produced at only 10,000 pounds per year. In CCL 3, this hypothesis was supported by
analyzing the correlation between a given chemical’s prevalence score based on measures of detections
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in water and the same chemical’s prevalence score based on the number of states receiving
environmental releases based on production. Correlations were only fair to good but justified the use of
production data as a measure of prevalence when other data on the spatial spread of a contaminant
across the United States are not available.

Section 4.3.3.6 Magnitude Scoring and Calibration

The magnitude scores are assigned to each PCCL chemical based on the highest ranked data element.
The hierarchy for magnitude measures, shown in order from highest to lowest, are the following:

Median concentration of PWSs with detections

Median concentration of ambient water sites or samples with detections
Application of the chemical as a pesticide in pounds

Total releases of the chemical in pounds

5. Persistence-mobility data (see Section 4.3.3.7)

el S

Each of these measures correspond to the complete magnitude scoring protocol in Appendix L.

As with prevalence scoring, the CCL 5 protocol to assign magnitude scores is a carryover from the CCL
3 protocol (USEPA, 2009c¢). Again, this method required calibration using the different occurrence
values from the data sources shown in Section 4.3.3.3. In CCL 3, EPA explored a variety of potential
scales that could be applied to the finished water concentration data. EPA converted the finished water
data to a standard unit of measure (ng/L) and evaluated several ranges of concentrations to correspond
to magnitude scores.

The first approach was to develop scales that used an array of compiled magnitude data and 10 bins with
approximately equal numbers of contaminants in each, referred to as the equal number bins scale. Equal
bins did not provide a good dispersion of scores. Accordingly, various log-scale options were explored.
The magnitude data do not range across as many orders of magnitude as the potency RfD data, so
various semi-logarithmic scales were evaluated to better represent distribution of values across the scale.

In evaluating and developing the calibration scale, water occurrence data presented a particular
challenge because IOCs tended to skew the results. Many IOCs result from various anthropogenic
processes, but most are of geologic origin as well and have relatively high measures for both prevalence
and magnitude compared to most organic chemicals. For some of the semi-logarithmic magnitude
scales, the only chemicals that could score high (e.g., a 10 or 9) would be IOCs. Such a scale would
depress the score for organic chemicals. One approach that EPA evaluated was using different scales for
I0Cs and organic chemicals which, however, would make the scoring process overly complex. To keep
the process straightforward and transparent EPA decided to use one scale for all water data. Scores were
distributed across the range of values so organic contaminants as well as IOCs could receive high scores.
EPA made comparisons and adjustments until the current protocols using a semi-logarithmic scale were
selected. The methods explored and experiments used to calibrate and establish a scoring protocol for
the magnitude attribute are further described in the classification document for CCL 3 (USEPA, 2009c).

Section 4.3.3.7 Persistence and Mobility as a Surrogate Measure for Magnitude

If production data are the only measure of occurrence, scoring for prevalence and magnitude becomes
difficult. In its report, “Classifying Drinking Water Contaminants for Regulatory Consideration,” NRC
discusses persistence and mobility as a fifth attribute and suggests it could be used to predict possible
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occurrence if other direct measures were not available (NRC, 2001). NDWAC, in its review of the NRC
recommendations, suggested that persistence and mobility could provide a surrogate measure of
prevalence with production used as a measure of magnitude. EPA examined the NDWAC proposal by
conducting a series of exercises that examined magnitude scores derived from concentrations in drinking
water and environmental releases to see if they correlated with production scores and persistence-
mobility scores that were calculated using the scoring equation developed by NDWAC. In no case was
correlation as good as one might desire, but it was apparent that the persistence-mobility approach
showed a better correlation with the magnitude scores, based on the preferred data elements
(concentration/release), rather than the production information. Therefore, EPA chose to use persistence-
mobility as a surrogate measure for magnitude when production data were the only measure for scoring
prevalence.

Persistence and mobility are environmental fate parameters and considered in combination as a measure
of potential occurrence because both transport (i.e., mobility) and fate (i.e., persistence) are important
when predicting whether a contaminant is likely to be found in water. Persistence is generally expressed
as rate of degradation or half-life (ti12) indicating, in this case, the length of time required for the
chemical to degrade to half its original concentration in the medium of interest (e.g., water). Mobility is
a measure of a chemical’s ability to be transported to and in water, affecting its potential to dissolve in
source water and reach a PWS.

The physical/chemical parameters most relevant to a chemical’s fate in drinking water are summarized
in Table 15. The measure of persistence reflects the time the chemical will remain unchanged in the
environment. The first two measures of mobility represent the equilibrium ratio for the partitioning of
the contaminant from one medium to another: Kow (octanol: water) and Ku (air: water). Kow is expressed
as logs of the original measurements. For the third measure of mobility, solubility, a high solubility
favors rapid dissolution of a chemical in the water body from a nearby source and potentially high
concentrations if the water source is confined and the environmental release substantial.

The data elements for mobility listed in Table 16 are arranged in hierarchical order, with the most
desirable at the top (i.e., the first data to be used if available).

Table 16. Data Elements Used to Score Persistence and Mobility

Persistence Mobility
Octanol/Water Partition Coefficient (Kow) '
Biodegradation Half-Life' Henry's Law Coefficient (KH) '

Water Solubility?

' The predicted biodegradation half-life, Kow, and KH parameters from the OPERA model
(downloaded from EPA’s CompTox Chemicals Dashboard)

2 The predicted water solubility from the TEST or OPERA models (downloaded from EPA’s
CompTox Chemicals Dashboard)

Section 4.3.3.8 Persistence and Mobility Data — Calibrating Scales and Scoring

Many measurements of environmental fate properties vary depending on the actual field or laboratory
conditions. Some are reported in standard data sources only as ranges or categorical descriptions.
Scoring was further complicated because two separate environmental fate parameters were used in the
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scoring of the one attribute. After experimenting with several approaches, EPA selected the one
proposed by NRC and supported by NDWAC by using the persistence and mobility information.

The persistence and mobility data were arrayed or partitioned into relatively simple low-medium-high
categories, as suggested by NRC. Published definitions for the categories were used, such as the
categories for the octanol/water partition coefficient (Kow) from Lyman et al. (1990). The categories are
given values of 1, 2, or 3 based on the ranking of the measurement from low to high. The persistence
value is averaged with the mobility value and a multiplier (10/3) is used to translate the score to a
10-point scale (see the persistence-mobility protocol in Appendix M for details).

EPA recognized that the persistence-mobility protocol can result in relatively high scores (7 to 10) if
more direct data elements for scoring are not available. However, given the uncertainty associated with
some persistence-mobility data elements, EPA decided the somewhat conservative scores were
acceptable as surrogate measures for magnitude when only persistence and mobility data were available
for scoring.

Section 4.4 Contaminant Information Sheets

EPA developed a CIS for each chemical on the PCCL 5 that was evaluated by the chemical evaluators to
make listing recommendations for the Draft CCL 5. Each CIS presents a contaminant’s health and
occurrence data gathered from primary and supplemental data sources along with health and occurrence
statistical measures. CISs also include additional information about the contaminant, such as the identity
of the contaminant and its usage, whether it was subject to past negative regulatory determinations,
listed on past CCLs, and publicly nominated for the CCL 5. Due to the inclusion of more data in the
CCL 5 process, CISs for the Draft CCL 5 contain more information than those of past CCLs. An
annotated CIS Key and the CISs for the Draft CCL 5 can be found in the CIS Technical Support
Document (USEPA, 2021c).

Each CIS consists of four pages, including three pages of data and a fourth page for references. The first
page provides the contaminant’s identity information including name, DTXSID, and CASRN, as well as
the contaminant’s usage. This page also provides health and occurrence statistical measures such as the
contaminant’s HRL or CCL screening level (see Section 4.3.1), final hazard quotient (see Section 4.3.2),
and health and occurrence attribute scores (see Section 4.3.3). Additional information includes whether
the contaminant was subject to past negative regulatory determinations, listed on past CCLs, and
publicly nominated for the CCL 5. The first page also identifies whether the contaminant has been listed
on the Draft CCL 5; this information was added after the evaluation teams concluded their listing
recommendations. This page also indicates whether the contaminant is present on any health or
occurrence-related lists (e.g., ATSDR CERCLA Substance Priority List).

The second page of the CIS provides the contaminant’s health effects data, including reference doses,
cancer slope factors, and cancer classifications extracted from health assessments, and other health data
from primary and supplemental data sources. The second page also summarizes results of the RSR of
the health effects literature. Data used to calculate statistical measures like attribute scores and HRLs or
CCL screening levels are highlighted.
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The third page' of the CIS provides the contaminant’s occurrence data. This information includes
nationally representative finished and ambient water data; application, release, and production data;
biomonitoring data; predicted exposure data from primary data sources; and non-nationally
representative finished and ambient water data from primary and supplemental sources. The third page
also lists modeled environmental fate parameters for the contaminant. Data used to calculate statistical
measures like attribute scores are highlighted.

Section 4.5 Evaluation Team Listing Decision Process

Fourteen EPA scientists, referred to as chemical evaluators, reviewed the PCCL in batches to determine
which chemicals should advance to listing on the Draft CCL 5. Evaluation of each PCCL chemical
involved the following:

e Review of all relevant health effects and occurrence data provided on the CISs and any available
supplemental data and qualifying studies encountered during the additional data collection for
PCCL chemicals

¢ Individual recommendations for chemical listing, with justification for the recommendation and
confidence rating in the underlying data for each chemical

e Team deliberations to reach a consensus following a facilitated discussion on whether or not to
list each chemical, if needed

Section 4.5.1 Evaluation Teams

EPA divided the chemical evaluators into two seven-member teams to split the workload and expedite
the listing decision process. The two teams had a similar composition of expertise and specialization.
Participants included physical scientists, environmental engineers, toxicologists, program analysts, and
environmental protection specialists from the Office of Water, Office of Research and Development,
Office of Children’s Health, and Office of Pesticide Programs. EPA also maintained a list of six
alternate chemical evaluators who could be called for any unforeseen scheduling conflicts or absences
among the primary group of evaluators.

Each team met 12 times between mid-March and early July 2020 (typically once per week). Due to the
COVID-19 pandemic, all team meetings were conducted virtually. The chemical evaluators discussed
their independent reviews of each PCCL chemical in the batch to arrive at a consensus on whether or not
to list it on the draft CCL. Batches ranged between seven to 30 chemicals, with a batch of 20 chemicals
the most common (i.e., 10 chemicals per team). Team meetings averaged between one and a half to two
hours. When a team could not reach consensus, the chemical was tabled for a future meeting, allowing
time to research additional information to help inform a final listing decision.

Section 4.5.2 Chemical Evaluator Training

Prior to beginning their reviews, the chemical evaluators participated in a training session to familiarize
themselves with the background history of CCL, the SDWA requirements, and the listing approach to
follow throughout the evaluations. The training introduced chemical evaluators to the process of taking

1 Some chemical contaminants have five-page CISs.
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chemicals from the universe through classification (i.e., steps 1 to 3) and their role in developing the
Draft CCL 5 chemicals.

At the training, chemical evaluators were also introduced to the internal website where CISs and
supplemental health effects information were uploaded for each chemical, separated by team and weekly
batch number. For the CISs, an overview of the layout of the documents was provided with a focus on
the calculated data elements such as the four attribute scores, HRLs, and fHQs. Chemical evaluators
were also given an overview of the online survey tool they would use to provide written input for each
chemical they reviewed independently.

Section 4.5.3 Chemical Evaluators’ Independent Reviews

Before convening team meetings to discuss the chemicals in the weekly batch, the chemical evaluators
conducted independent reviews of the chemicals. These reviews focused primarily on the health effects
and occurrence information presented on the CISs and in the health effects supplemental information
hosted on a SharePoint site created specifically for the evaluations. Upon completing their review of a
batch of chemicals, evaluators received a link to a survey that asked for responses in three areas for each
chemical in that batch:

e Provide a numeric listing decision for the chemical based on your review of the supporting
information :
- Not List — a score of 1
- Not List? — a score of 2
- List? —ascore of 3
- List—a score of 4

e Briefly describe the rationale behind your listing decisions in 1 to 3 sentences.

e Provide a rating of overall level of confidence for the data and information underlying the
chemical:
- Low—ascoreof'1
- Medium — a score of 2
- High —a score of 3

Based on the responses to question 1, EPA calculated the simple average for the list decisions across the
individual chemical evaluators (between 1.00 and 4.00) for each chemical. Depending on the strength of
the numerical listing average for a given chemical, the team would either forego discussion based on a
strong consensus average or be required to discuss the chemical at the evaluation team meeting to
finalize the list/not list decision. The thresholds for undertaking evaluation team discussion on a given
chemical are shown in Table 17.

2 A question mark (?) signified that the chemical evaluator was leaning either toward listing or toward not listing a chemical
but with some uncertainty.
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Table 17. Survey Listing Decision QOutcomes
List decision | Not List Not List? List? List
Survey
average (1.00 — 1.49) (1.50 — 2.49) (2.50 — 3.49) (3.50 — 4.00)
1.0 2.0 3.0 4.0
n n
- - |1 | —
i | | I I | I I i
Interpretation | Strong Weak consensus average Strong
consensus consensus
average average
Draft CCL 5 Chemical not Evaluation team discussion required Chemical
Outcome listed to finalize the listing decision listed

Section 4.5.4 Listing Decisions

After receiving and tallying the chemical evaluators’ survey responses for a given batch, meeting
coordinators prepared presentation slides for each chemical to support any necessary discussion based
on the numerical average list decision. The presentation slides helped chemical evaluators understand
the range in listing decisions and justifications for the current batch of chemicals and were used to guide
discussions by the meeting facilitator during meetings. The meeting facilitator was an EPA staff member
with prior experience and certification in meeting facilitation.

At the meeting, the facilitator first summarized the average numerical list decision, range of individual
list decisions, and general confidence in the underlying data. The facilitator then asked each evaluator to
explain the listing decision and justification for the chemical, starting with evaluators who assigned the
greatest listing certainty. Once all had shared their insights, the facilitator held a verbal roll call. If the
team’s listing average was within the range of a strong consensus to either list or not list (as shown in
Table 17), the listing decision was considered final. If the consensus was weak, the outcome could be to
go with the majority listing decision or table till a future team meeting pending further research.

Of the 275 PCCL 5 chemicals, the chemical evaluators reviewed 214 chemicals from the PCCL 5 (Table
11). Ultimately, 66 of the chemicals were recommended for placement on the Draft CCL 5, shown in
Section 4.7.

Section 4.6 Logistic Regression Analysis
Section 4.6.1 Overview

The PCCL 5 consists of 275 chemicals screened from the CCL 5 Universe by a new point-based
screening process (Chapter 3). To select chemicals for the Draft CCL 5, two teams of chemical
evaluators reviewed 214 PCCL 5 chemicals (see Section 4.5). To ensure the efficacy of the screening
process to a PCCL, EPA conducted statistical analyses and developed a logistic regression model to
validate selection of the top 250 chemicals for the PCCL 5 while the evaluation team reviews were
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ongoing. Following conclusion of the reviews, EPA conducted further statistical analyses and logistic
regression models to examine the efficacy of the screening process and to determine other factors
associated with listing decisions. EPA developed simple (Section 4.6.2 and Section 4.6.3.1) and multiple
(Section 4.6.3.2) logistic regression models for CCL 5.

Logistic regression is a generalized linear model used for binary classification (Kleinbaum & Klein,
2010). In logistic regression, the log-odds of a binary variable or outcome (0 or 1) is modeled by a linear
combination of independent variables, or predictors and is used to calculate and predict probabilities
between 0 and 1 and odds ratios (ORs) given a set of independent variables.

Simple logistic regression refers to one independent variable with one binary outcome of interest,
whereas multiple logistic regression denotes one or more independent variables. An example of a binary
classification problem is predicting whether or not a chemical is recommended for listing on the Draft
CCL 5. In CCL 5, the binary outcome of interest is the evaluation teams’ list or not list decision. The
independent variables or predictors that could influence listing decisions are screening scores, attribute
scores, fHQs, etc. An example of a simple logistic regression model in the context of CCL 5 is modeling
listing decision outcomes as a function of screening scores.

A general formulation of a simple logistic regression model with a single predictor expressed in terms of
log-odds and probability is shown in Equation 3:

Equation 3. Simple Logistic Regression Model

log (1) = o + o

PY=1]x)= 1 + e-BothiX)

Where X is the independent variable and Y is the dependent variable, or binary outcome of interest,
when the outcome is positive (or 1). §, and ; are unknown model parameters, where S, is an intercept
term and B, is a slope coefficient. These concepts are further explained in the following sections.

EPA used data on the 214 PCCL 5 chemicals reviewed by the evaluation teams in the logistic regression
models and additional statistical analyses described in the next two sections. Learning from the
development and results of the CCL 3 prototype classification models (USEPA, 2009¢), EPA assembled
the chemicals’ health effects and occurrence attribute scores. EPA also incorporated fHQs and input
from the evaluation teams into the models. Listing decisions were coded as a binary variable (0 = not
list, 1 = list). For evaluated chemicals, screening scores ranged from 1900 to 9050. Scores for potency,
magnitude, and prevalence attributes ranged from 1 to 10, where 1 represents the score for least potential
for public health concern and 10 the score for greatest potential for public health concern. Severity
categories were treated as a categorical variable with multiple levels (described in Section 4.3.3.2).
Lastly, the fHQs were treated as a continuous variable with a range of 0.000009 to 8300.

The logistic regression classification models presented in this section were not used to categorize,
prioritize, and/or classify PCCL 5 chemicals for inclusion on the Draft CCL 5. EPA developed the
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statistical models to assess the screening and classification processes of CCL 5. The next sections
describe the statistical analyses EPA conducted to investigate selection of the top 250 scoring chemicals
for the PCCL 5, to determine the efficacy of the point-based screening process, and to discover if
additional factors may have impacted listing decisions in the classification step of CCL 5.

Section 4.6.2 Logistic Regression Applied to Validate the Selection of the PCCL

The screening scores prioritize the chemicals most relevant to drinking water exposure and with the
potential for greatest public health concern for inclusion on the PCCL 5. The screening framework was
designed to rapidly prioritize the entirety of the CCL 5 Universe of chemicals while limiting manual
review and human bias. With over 20,000 chemicals in the CCL 5 Universe, EPA used the screening
scores to select and advance 250 chemicals for evaluation team review and potential inclusion on the
PCCL 5 (Section 3.5).

EPA hypothesized that the screening scores had a positive association with listing outcomes and that the
higher the screening score assigned to a chemical, the higher the probability it would be recommended
for listing on the Draft CCL 5 by the evaluation teams. To investigate this relationship, EPA developed
simple logistic regression models where screening scores were the sole predictor of listing decision
outcomes. The goals of the simple logistic regression models were two-fold. First was to use the model
as a diagnostics tool during and after the evaluation teams’ listing process to provide feedback on the
selection of chemicals for the PCCL, as discussed in this section. Second was to assess the accuracy and
performance of the screening scores as a predictor of listing outcomes, as discussed in Section 4.6.3.2.

EPA developed a simple logistic regression model to

provide iterative feedback during evaluation team Collect Evaluation
reviews. The iterative modeling process, illustrated in Listing Decision
Figure 12, consisted of three primary steps: Collect Data
evaluation teams listing decision data, Train/re-train the
logistic regression model, and Predict the probability of
listing a chemical with the highest screening score (9050)
and lowest screening score (3310). The score of 3310 was
the score of the CCL 5 Universe chemical listed directly
below the cutoff score of 3320 for the top 250 chemicals. Predict Probability

Train/Re-Train
of Listing Logistic Model

To fit the logistic model according to screening scores and
evaluation teams’ listing decisions, the model parameters S
(B, and S,) need to be estimated. Fitting the model is
referred to as the training phase of model development,
and the dataset used during model fitting is referred to as
the training dataset.

Figure 12. Flow Diagram of the
Three-Step Iterative Process

Two teams evaluated PCCL 5 chemicals in 12 batches over several months. The iterative process began
following completion of the sixth batch of chemical reviews and successively thereafter until all 214
chemicals were evaluated. The first six batches of chemical reviews provided 86 listing decisions and a
starting point to begin model training. The screening scores for the first six batches ranged from 3480 to
9050, which represents a reasonable initial training dataset to obtain probabilities of listing at the
screening score of 3310. Upon completion of each subsequent batch of chemical reviews (batches 7 to
12), the training dataset was updated with new listing decisions, the logistic model was re-trained, and
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the logistic model was used to predict listing probabilities. EPA monitored the listing probabilities and
uncertainty in model parameter estimations during the training phase of model development. The
remainder of this section details the modeling approach and results of the 12 batches of chemical
reviews.

The chemicals’ screening scores and evaluation teams’ listing decisions were used to train the simple
logistic regression model. Of the 214 chemicals evaluated by the evaluation teams, two publicly
nominated chemicals, Heroin (DTXSID6046761) and Morphine-3-glucoronide (DTXSID80174157),
lacked screening scores and were dropped from the model training. These chemicals were reviewed by
the evaluation teams, but did not have data available in the universe for assignment of a screening score.
Three publicly nominated chemicals, Morphine (DTXSID9023336), Gemfibrozil (DTXSID0020652),
and Fluoxetine (DTXSID7023067), had screening scores below 3320. They were not included in the top
250 but were still reviewed by the evaluation teams and included in the final training dataset. The final
training dataset consisted of 212 chemicals with screening scores ranging from 1900 to 9050 and listing
decisions from the evaluation teams.

EPA used Bayesian methods for model parameter estimation of the simple logistic regression model. A
Bayesian approach allows for characterization of uncertainty in the parameter estimates and predictions.
Additional information on Bayesian statistical methods is provided in Gelman et al. (2020) and Hoff
(2009). The training dataset is well suited for Bayesian logistic regression due to EPA’s need to quantify
uncertainty in the predicted listing probabilities when analyzing screening scores. Screening scores are
the primary driver deciding the composition of the PCCL 5 and, subsequently, which chemicals are
candidates for the Draft CCL 5.

An overview of the Bayesian simple logistic model developed for CCL 5 is as follows: The binary
response variable, the list or not list decision, is modeled as a Bernoulli distribution with a single
continuous parameter p, the probability of a chemical being listed. The probability, p, is represented as
the logistic model with parameters: [, (intercept) and f;(slope). The regression coefficients, f, and [,
are related to the log-odds of the probability of a list decision. EPA assigned uniform prior distributions
on S, and B;. EPA used Markov Chain Monte Carlo (MCMC), which is a class of algorithms commonly
used in Bayesian inference, to sample the posterior probability distribution of model parameters B, and
B1.> Table 18 shows the means, medians, and 95% credible intervals for the model parameters. f3; is the
slope parameter for screening score, and [, is an intercept term.

Table 18. Summary Statistics for the MCMC Sample

Parameter Mean 2.5% Median 97.5%
B, (intercept) -4.513 -6.018 -4.494 -3.11
B, (slope) 7.53E-4 4.793E-4 7.497E-4 0.001046

3 To perform the MCMC sampling, EPA used OpenBUGS (Bayesian inference Using Gibbs Sampling) version 3.2.3 rev. 1012
software (Lunn et al., 2009). Further analyses were conducted in R (R Core Team, 2020) in RStudio version 1.3.1056 using
the CODA (Plummer et al., 2006) and Tidyverse (Wickham et al., 2019) packages. Three Markov chains were used to sample
the posterior distribution; the chains were assigned dispersed initial parameter values and each chain ran for 15,000
iterations. EPA checked criteria for evidence of chain convergence, visually inspected convergence plots, and conducted
posterior predictive checks. The 45,000 pair-wise samples of parameter values were retained.
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If the estimated value for [ is positive, it indicates a positive association with the binary response
variable. Examining the estimated mean value of the screening score slope parameter, [5;, chemicals
with higher screening scores are more likely to be listed than those with lower screening scores. ; can
also be expressed in terms of an odds ratio (OR). OR is a measure of association that represents the
effect of a one-unit increase in the independent variable (screening score) on the dependent variable
(listing decision outcome). The relationship between OR and a regression coefficient is OR = ef1.
Therefore, the mean OR calculated from the MCMC sample is 1.000753 (Table 18). Further discussion
on statistical significance of screening scores as a predictor of listing outcomes is in Section 4.5.3.

After training the model, EPA used the pair-wise samples of parameter values of the posterior
distribution to calculate and predict probability of listing across the range of screening scores used in
model training (1900 to 9050). The logistic model was used to calculate probability of listing at
screening scores using the parameter values from the posterior distribution. EPA focused on the
probability of listing at the screening score of 9050, the score associated with highest scored chemical in
the universe and on the PCCL 5, and the screening score of 3310. Table 19 contains summary statistics
for the probabilities of listing at the screening scores of 3310 and 9050 calculated from the MCMC
sample.

Table 19. Summary Statistics of Probabilities of Listing at Screening Scores 3310 and 9050
Calculated from the MCMC Sample.

Screening Score Mean 5% Median 95%
3310 (PCCL Rank #253) 0.12 0.075 0.12 0.18
9050 (PCCL Rank #1) 0.90 0.80 0.91 0.97

Figure 13 illustrates the results of the Bayesian simple logistic model where 212 listing decisions and the
associated screening scores were used in model training. The x-axis is screening scores, and the y-axis is
probability of listing a chemical based on screening score, where 1 is list and 0 is not list. The black line
represents the mean probability of listing across the range of screening scores (1900 to 9050). The range
of screening score values were discretized in evenly-spaced steps of 10 to create a 1-dimensional grid of
values (1900, 1910, 1920...9050). The result was a vector of equally spaced sequential screening score
values that were used to make predictions. The light grey region around the mean curve represents the
90% highest density interval and illustrates how the probabilities vary as a function of screening score.
The narrower the light grey band, the less uncertainty in the prediction, and vice versa. The training
dataset, screening scores, and listing decisions are indicated by the red or light blue dots located where
the listing probability is 1 (list) or O (not list). A small vertical offset was added to training dataset
coordinates to enhance plot readability in Figure 13.

As indicated by Table 19 and Figure 13, screening scores have a positive association with listing
outcomes, and the probability of listing increases as screening scores increase. The mean probability of
listing at the top of the PCCL 5, or the screening score equal to 9050, is 0.90. Conversely, the mean
probability of listing at the screening score equal to 3310 is 0.12.

These results indicate the improved screening process achieved its intended goal to elevate chemicals for
further review and inclusion on the CCL 5, based on data most relevant to drinking water exposure and
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potential for greatest health concern. With over 22,000 chemicals in the universe, EPA created a
prioritization scheme that narrowed the focus of the evaluation teams’ task of reviewing PCCL 5
chemicals for potential inclusion on the Draft CCL 5. However, the probability of listing at the screening
score 3310 is 0.12, which indicates the screening process may have missed advancing chemicals to the
PCCL. To ensure the screening process captured the universe chemicals known or anticipated to occur
in PWSs, EPA conducted additional analyses on the remaining chemicals in the universe. Details on
these analyses are discussed in Chapter 5.
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Figure 13. Results of the Bayesian Simple Logistic Model of Probability of Listing vs Screening
Score

Though the screening scores incorporate health effects and occurrence data from primary data sources, it
is reasonable to assume not every contributing factor, or determinant, of a listing decision outcome is
captured in the screening system. Other factors, such as attribute scores and other chemical properties,
that may impact listing decisions, were unaccounted for in the simple logistic regression model. An
example of this was observed in the listing decisions of the last three top scoring chemicals in the PCCL
5. 2,4-Dinitrophenol (DTXSID0020523), Phosmet (DTXSID5024261) and 4-Androstene-3,17-dione
(DTXSID8024523) had the same screening score (3320); however, two of them were selected for
inclusion on the Draft CCL. It was evident that factors not captured by the screening scores were
influencing the evaluation teams’ listing decisions for these chemicals. During the evaluation team
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meetings, a chemical’s screening score was not disclosed and the data behind the screening scores
represent a fraction of what the chemical evaluators were provided when making listing decisions. For
this reason, there may be a disconnect between the screening scores and listing decision outcomes.
Therefore, EPA conducted further statistical analyses to explore other factors not captured in the
screening scores that may have influenced listing decision outcomes, as described in Section 4.6.3.

Section 4.6.3 Post-Evaluation Analysis: Exploring Listing Decision Determinants

As discussed in Section 4.6.2, a positive association was established between the screening scores and
listing decisions. The higher a chemical’s screening score, the higher its probability of being listed on
the Draft CCL 5. However, EPA recognized that the screening scores may not be the only determining
factor for listing decisions. Therefore, EPA explored other factors that may have impacted listing
decisions and further evaluated how well the screening scores performed as a predictor of listing
decisions.

Section 4.6.3.1 Exploratory Statistical Analysis

The first step of the analysis was to explore the dataset described in Section 4.5.1 through descriptive
statistics. EPA calculated descriptive statistics for each variable stratified by listing decision (Table 20).
This provided an early indication of which variables may be influential during the listing decision
process and identification of any abnormalities in the data.

Table 20. Descriptive Statistics by Listing Decision Outcome

Variable Not List List
Potency 5.02 (1.30) 5.69 (1.50)
Prevalence 6.69 (3.38) 6.15 (3.49)
Magnitude 3.38 (2.34) 4.17 (2.14)
Final Hazard Quotient 69.9 (728) 12.5 (51.8)
Final Hazard Quotient (Deciles) 4.39 (2.65) 7.62 (1.97)
Screening Score 4433 (997) 5550 (1514)
Severity

No adverse effects 7 1
Non-cancer effects 81 15
Reproductive and developmental effects 28 28
Carcinogen with linear MOA 14 20
Carcinogen with mutagenic MOA 0 1
Reduced longevity 1 1
Data unavailable 17 0

Mean (Standard Deviation) calculated for potency, prevalence, magnitude, fHQ, fHQ
(Deciles), and screening scores. Frequency calculated for severity. EPA used the
compareGroups package in R (Subirana et al., 2014) to calculate descriptive statistics.

As shown in Table 20, the average potency, magnitude, and screening scores were higher for chemicals
that were listed compared to those not listed. However, the average prevalence score was higher for
chemicals that were not listed. The average fHQ was found to be unexpectedly high for not-listed
chemicals, and EPA determined a large outlier skewed the data. One chemical, 2,4-Dinitrotoluene, had
an fHQ of 8,300 but was not listed. This resulted in not-listed chemicals having a higher average fHQ
than listed chemicals (69.9 vs. 12.5). Further inspection of this chemical revealed that the water
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concentration used in the fHQ formula was based on one detect out of 3,873 samples from the UCMR 1
data. Therefore, the low occurrence of 2,4-Dinitrotoluene in national finished drinking water impacted
the evaluation team’s decision not to list this chemical on the Draft CCL 5.

To alleviate the impact of outliers, EPA created a new fHQ variable, fHQ (Deciles). The fHQ values
were normalized on a scale of 1 to 10 by dividing the values equally into 10 bins based on deciles where
10 is of greater concern and 1 is of lesser concern, As shown in Table 20, once the outliers were
accounted for by the new fHQ variable, listed chemicals had higher average fHQ deciles (7.62) than not-
listed chemicals (4.39). This adjustment also made the fHQs more suitable for further statistical
modeling.

Not all severity categories were represented in the chemicals reviewed by the evaluation teams. For
example, the severity category “Cosmetic effects” (Section 4.3.3.2) did not apply to any of the evaluated
chemicals; therefore, this category is not represented in Table 20. Severity categories are descriptive
measures, so EPA did not calculate mean and standard deviations for severity. Instead, EPA calculated
frequencies for each severity category for list and no-list chemicals. Notable findings from the
descriptive statistics included carcinogenic chemicals were more frequently listed than not listed, all
chemicals that did not have data available to assign a severity category were not listed, and chemicals
with non-cancer effects were not listed more frequently.

Descriptive statistics provide insight to underlying trends in the data. However, additional robust
statistical tests are required to draw inferences about listing decisions. Therefore, EPA explored logistic
regression models similar to those described in Section 4.6.2. EPA explored several simple logistic
regression models to obtain odds ratios (OR) and establish statistical significance of the predictor
variables. The value of an odds ratio indicates the strength and direction of the association between a
dependent and independent variable (Porta, 2014). The results of the various simple logistic regression
models are displayed in Table 21.

Table 21. Simple Logistic Regression Results

Variable Ogdss%Rcalt]lo p-value
Potency 1.42[1.13;1.77] 0.003f
Prevalence 0.96 [0.88;1.04] 0.306

Magnitude 1.15[1.02;1.31] 0.0191
Final Hazard Quotient 1,66 [1.42:1.93] <0.0011
(Deciles)

Screening Scores 1.00 [1.00;1.00] <0.001"

T Statistically significant at an alpha level of 0.05.

The results from the simple logistic regression models indicate that potency and magnitude are
statistically significant predictors of listing decisions, but prevalence did not achieve statistical
significance. The logistic regression model for screening scores displayed in Table 21 used a different
method for parameter estimation compared to the Bayesian logistic regression model described in
Section 4.6.2, but both models yielded very similar results. The model used in Table 21 shows that the
screening scores are a statistically significant predictor of listing decisions while producing similar
estimates (OR 1.0007, 95% CI: 1.0005, 1.0010). Once outliers were accounted for, the fHQ (deciles)
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variable achieved statistical significance and was shown to be the strongest individual predictor of
listing decisions (OR 1.66, 95% CI: 1.42, 1.93). Because severity could not be treated as a continuous
variable and the frequency of chemicals falling into several categories were too low to be amenable to
modeling, it was not included in any of the logistic regression models.

Following the results of the simple logistic regression, EPA conducted further statistical analyses to
assess if the multi-team approach affected the listing evaluations process (Section 4.5). The evaluation
teams were modeled as a predictor of listing decisions where the odds of a chemical being listed were
compared between each evaluation team. Initial results indicated that one team appeared to have higher
odds of listing a chemical on the Draft CCL 5. However, EPA recognized that the logistic models
previously explored did not consider other important properties of the chemicals, such as chemical class.
Therefore, EPA conducted a confounding assessment to examine whether these observed differences in
listing decisions between the teams could be due to such other factors as the class of chemicals each
team evaluated. Confounding can be defined as the distortion of the true relationship between an
independent and dependent variable by a third extraneous variable (Steenland & Savitz, 1998). EPA
noted that one chemical class of pesticides, in particular, organophosphates, were assigned almost
entirely to one evaluation team. In total, 19 organophosphates underwent evaluation and 17 were
assigned to Team B. Of these 17, 13 were recommended to be listed, more than one-third of Team B’s
total. As a result, EPA hypothesized this might be a confounding factor for the association between the
evaluation teams and listing decision outcomes.

Accordingly, EPA created a new variable for organophosphates so a confounding assessment could be
conducted. To create the new variable, chemicals that were organophosphates were assigned a 1 and
chemicals that were not organophosphates were assigned a 0. Overall, the results of the confounding
assessment provided statistical evidence that a chemical being an organophosphate was a more
important factor on listing decision outcomes than which team evaluated the chemical. Although these
results suggested that the evaluation teams did not significantly affect the listing decision outcomes, the
models employed were still relatively simple and straightforward. Therefore, EPA performed additional
model diagnostics to further understand the determinants of listing decisions, as described in the next
section.

Section 4.6.3.2 AUC-ROC as a Measure of Predictive Performance

One of the most widely used and important evaluation metrics to assess the performance of binary
classification models is the area under the curve (AUC) receiver operating characteristics (ROC) curve.
AUC-ROC curves have a wide array of applications and are proven useful tools in assessing and
improving recreational water quality models (Holtschlag et al., 2008; Morrison et al., 2003).

AUC-ROC curves have a few important properties that allow them to assess the performance of
classification models. First, they can measure the ability of an independent variable to correctly classify
outcomes. In the context of the Draft CCL 5, AUC-ROC curves can measure how well a given model
correctly classifies chemicals as listed or not listed. Secondly, AUC-ROC curves can directly compare
the discriminatory performance of multiple classification models that have different independent
variables through a common AUC measurement (Holtschlag et al., 2008; Morrison et al., 2003). For the
Draft CCL 5, this allows for the direct comparison of the performances of simple logistic regression
models and multivariable logistic models as predictors of listing decisions.
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AUC-ROC curves use a straightforward scale to measure and compare the performance of classification

models (Holtschlag et al., 2008; Tape, 2007):

An AUC-ROC of 0.5-0.6 is considered very poor discriminatory performance
An AUC-ROC of 0.6-0.7 is considered poor discriminatory performance
AUC-ROC of 0.7-0.8 is considered good discriminatory performance

An AUC-ROC of 0.8-0.9 is considered very good discriminatory performance

e An AUC-ROC of 0.9-1 is considered excellent discriminatory performance

Applied to the Draft CCL 5, AUC-ROC curves
compare the actual listing decisions made by the
evaluation teams, to the predicted listing decisions
made by a given model. In general, the more area
that is under the ROC curve, the better the model
is at discriminating between listed and not listed.

EPA applied these concepts to a simple logistic
regression model with the screening scores as the
sole predictor of listing decisions. AUC-ROC
curves and estimates were obtained using the
pROC package in R (Robin et al., 2011). The
results displayed in Figure 14 indicated that as an
individual variable, the screening scores were a
moderate to good predictor of listing decisions
(AUC =0.72).

EPA then examined the performances of select
multivariable logistic regression models. The first
step was to examine the performance of a full
logistic regression model, that is, a model that
includes all possible independent variables as
predictors.
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Figure 14. AUC-ROC Curve for Screening
Scores as a Predictor of Listing Decisions

In statistical modeling, the issue of over-fitting can be a concern when selecting a model. Any model can
be made to fit a particular dataset very well by making the model more complex (this usually means
estimating more model parameters). This addition of model complexity can come at the cost of a loss of

general applicability.

Therefore, EPA conducted a model selection technique called backwards selection to arrive at a
parsimonious model, that is, a model that has great predictive power while using a minimal number of
predictors. Backwards selection based on p-values is a model selection technique that begins with all
independent variables in the model and, at each step, the variable with the highest p-value is removed. In
this analysis, the criterion to retain a variable in the model was a p-value below 0.05. Of the variables
assessed for the Draft CCL 5, prevalence, screening scores, fHQ (deciles), and organophosphates all met
this criterion. The odds ratios, 95% confidence intervals, and p-values of the resulting parsimonious

model are given in Table 22.
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Table 22. Multiple Logistic Regression: Parsimonious Model

Variable Odds Ratio 95% CI LL 95% CI UL p-value
Prevalence 1.216 1.058 1.398 0.006
Screening Scores 1.001 1.000 1.001 0.001
Final Hazard Quotients 1.761 1.458 2.128 <0.001
(Deciles)

Organophosphates 6.120 1.495 25.053 0.012

As shown in Figure 15, the parsimonious
model was found to be a very good to
excellent predictor of listing decisions (AUC
= 0.89) while using a minimum number of
predictors (prevalence, screening scores,
fHQ (deciles), and organophosphates).
Potency and magnitude were not selected as
predictors for the final parsimonious model.
This can be attributed to a statistical concept
called multi-collinearity. Potency and
magnitude are highly correlated with the
fHQ (deciles) variable, which reduces their
ability to achieve statistical significance
when modeled together.
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The various analyses described in this
section revealed a few important findings
about the CCL 5 screening and classification | | | | | |
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) £ Model as a Predictor of Listing Decisions

the ability of screening scores to effectively
prioritize the chemicals with the potential for
the greatest public health concern.

In other words, the positive association observed with listing decisions suggests that the screening
process was successful in providing a narrow, prioritized list of candidate contaminants for review by
the chemical evaluators on the evaluation teams. The higher a chemical’s screening score, the higher its
odds were of the chemical being listed on the Draft CCL 5.

EPA discovered that the screening scores were not the only determining factors for making listing
decisions. Similar to the CCL3 classification algorithms, attribute scores and other chemical properties
are major factors that influence listing decisions. The positive associations found between the listing
decisions, the attribute scores, and the final hazard quotients (adjusted for outliers) suggest that EPA
successfully developed scales and scoring mechanisms that normalize and accept a variety of input data.
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The AUC-ROC analysis also led to the discovery of a parsimonious logistic regression model that was a
very good to excellent predictor of listing decisions when comparing predicted to actual listing
decisions. As a result, EPA developed a practical and effective tool that reasonably anticipates the
ability of the human chemical evaluators to make decisions about listing chemical contaminants on the
Draft CCL 5. This opens the possibility for logistic regression-based decision support tools in future
CCL iterations.

Section 4.7 Selecting Draft CCL 5 Chemicals

The Draft CCL 5 comprises 66 chemicals recommended by the evaluation teams, as described in Section
4.5, one group of cyanotoxins, one group of disinfection byproducts (DBPs), and one group of
perfluoroalkyl and polyfluoroalkyl substances (PFAS) chemicals (Table 11). Table 23 presents chemical
contaminants on the Draft CCL 5.

Cyanotoxins, DBPs, and PFAS have been identified as agency priorities and contaminants of concern
for drinking water under other EPA actions. Listing these three chemical groups on the Draft CCL 5
does not necessarily mean EPA will make subsequent regulatory decisions for the entire group. Rather,
EPA will evaluate scientific data on the listed groups, subgroups, and individual contaminants to inform
any regulatory determinations for the group, subgroup, or individual contaminants in the group.

Addressing the public health concerns of cyanotoxins in drinking water remains a priority as specified in
the 2015 Algal Toxin Risk Assessment and Management Strategic Plan for Drinking Water (USEPA,
2015). Cyanotoxins are toxins naturally produced and released by some species of cyanobacteria
(previously known as blue-green algae), were listed on the CCL 3 and the CCL 4 as a group. EPA is
listing a cyanotoxin group on the Draft CCL 5, identical to the CCL 4 listing. The group of cyanotoxins
includes, but is not limited to, anatoxin-a, cylindrospermopsin, microcystins, and saxitoxin. Cyanotoxins
were monitored under the UCMR 4.

EPA is also proposing to list 23 unregulated DBPs as a group on the Draft CCL 5, as shown in Table 24.
DBPs are formed when disinfectants react with naturally occurring materials in water. Under the Stage 2
Disinfectants and Disinfection Byproducts Rule, there are currently 11 regulated DBPs from three
subgroups that include four trihalomethanes, five haloacetic acids, and two inorganic compounds
(bromate and chlorite). Under the SYR 3, EPA identified 10 regulated DBPs (except for bromate) as
candidates for revision (USEPA, 2017). For the Draft CCL 5, the group of unregulated DBPs includes
both publicly nominated and the top 250 chemicals that bypassed the evaluation teams' review due to
other ongoing EPA actions. Listing these unregulated DBPs as a group on the Draft CCL 5 would be
consistent with EPA’s decision identifying a number of microbial and disinfection byproduct (MDBP)
drinking water regulations as candidates for revision in the SYR 3 of NPDWRs.

PFAS are a class of synthetic chemicals most commonly used to make products resistant to water, heat,
and stains and are consequently found in industrial and consumer products like clothing, food
packaging, cookware, cosmetics, carpeting, and fire-fighting foam (AAAS, 2020; USEPA, 2018b).
More than 4,000 PFAS have been manufactured and used globally since the 1940s (USEPA, 2019b),
which would make listing PFAS individually on the Draft CCL 5 difficult and challenging. EPA
proposes to list PFAS as an all-inclusive group (except for PFOA and PFOS). For the purposes of this
notice, the structural definition of PFAS includes per- and polyfluorinated substances that structurally
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contain the unit R-(CF2)-C(F)(R*)R’’. Both the CF2 and CF moieties are saturated carbons and none of

the R groups (R, R’ or R’’) can be hydrogen (USEPA, 2021¢).

This proposal is responsive to public nominations, which stated that EPA should “include PFAS

chemicals as a class on CCL 5,” and in keeping with the agency’s commitment to better understand and
ultimately reduce the potential risks caused by this broad class of chemicals. Including the broad group
of PFAS on the Draft CCL 5 demonstrates the agency’s commitment to building a strong foundation of
science while working to harmonize multiple authorities to address the impacts of PFAS on public
health and the environment. EPA is also committed to a flexible approach and working collaboratively

with states, tribes, water systems, and local communities that have been impacted by PFAS.

Table 23. Chemical Contaminants on the Draft CCL 5

Chemical Name CASRN' DTXSID?
1,2,3-Trichloropropane 96-18-4 DTXSID9021390
1,4-Dioxane 123-91-1 DTXSID4020533
17-alpha ethynyl estradiol 57-63-6 DTXSID5020576
2,4-Dinitrophenol 51-28-5 DTXSID0020523
2-Aminotoluene 95-53-4 DTXSID1026164
2-Hydroxyatrazine 2163-68-0 DTXSID6037807
4-Nonylphenol (all isomers) 25154-52-3 DTXSID3021857
6-Chloro-1,3,5-triazine-2,4-diamine 3397-62-4 DTXSID1037806
Acephate 30560-19-1 DTXSID8023846
Acrolein 107-02-8 DTXSID5020023
alpha-Hexachlorocyclohexane (alpha-HCH)* 319-84-6 DTXSID2020684
Anthraquinone 84-65-1 DTXSID3020095
Bensulide 741-58-2 DTXSID9032329
Bisphenol A 80-05-7 DTXSID7020182
Boron 7440-42-8 DTXSID3023922
Bromoxynil 1689-84-5 DTXSID3022162
Carbaryl 63-25-2 DTXSID9020247
Carbendazim (MBC) 10605-21-7 DTXSID4024729
Chlordecone (Kepone) 143-50-0 DTXSID1020770
Chlorpyrifos 2921-88-2 DTXSID4020458
Cobalt 7440-48-4 DTXSID1031040
Cyanotoxins? Multiple Multiple
Deethylatrazine 6190-65-4 DTXSID5037494
Desisopropyl atrazine 1007-28-9 DTXSID0037495
Desvenlafaxine 93413-62-8 DTXSID40869118
Diazinon 333-41-5 DTXSID9020407
Dicrotophos 141-66-2 DTXSID9023914
Dieldrin 60-57-1 DTXSID9020453
Dimethoate 60-51-5 DTXSID7020479
Disinfection byproducts (DBPs)* Multiple Multiple
Diuron 330-54-1 DTXSID0020446
Ethalfluralin 55283-68-6 DTXSID8032386
Ethoprop 13194-48-4 DTXSID4032611
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Chemical Name CASRN' DTXSID?

Fipronil 120068-37-3 DTXSID4034609
Fluconazole 86386-73-4 DTXSID3020627
Flufenacet 142459-58-3 DTXSID2032552
Fluometuron 2164-17-2 DTXSID8020628
Iprodione 36734-19-7 DTXSID3024154
Lithium 7439-93-2 DTXSID5036761
Malathion 121-75-5 DTXSID4020791
Manganese 7439-96-5 DTXSID2024169
Methomyl 16752-77-5 DTXSID1022267
Methyl tert-butyl ether (MTBE) 1634-04-4 DTXSID3020833
Methylmercury 22967-92-6 DTXSID9024198
Molybdenum 7439-98-7 DTXSID1024207
Norflurazon 27314-13-2 DTXSID8024234
Oxyfluorfen 42874-03-3 DTXSID7024241
Per- and polyfluoroalkyl substances (PFAS)® Multiple Multiple

Permethrin 52645-53-1 DTXSID8022292
Phorate 298-02-2 DTXSID4032459
Phosmet 732-11-6 DTXSID5024261
Phostebupirim 96182-53-5 DTXSID1032482
Profenofos 41198-08-7 DTXSID3032464
Propachlor 1918-16-7 DTXSID4024274
Propanil 709-98-8 DTXSID8022111
Propargite 2312-35-8 DTXSID4024276
Propazine 139-40-2 DTXSID3021196
Propoxur 114-26-1 DTXSID7021948
Quinoline 91-22-5 DTXSID1021798
Tebuconazole 107534-96-3 DTXSID9032113
Terbufos 13071-79-9 DTXSID2022254
Thiamethoxam 153719-23-4 DTXSID2034962
Tri-allate 2303-17-5 DTXSID5024344
Tribufos 78-48-8 DTXSID1024174
Tributyl phosphate 126-73-8 DTXSID3021986
Trimethylbenzene (1,2,4-) 95-63-6 DTXSID6021402
Tris(2-chloroethyl) phosphate (TCEP) 115-96-8 DTXSID5021411
Tungsten 7440-33-7 DTXSID8052481
Vanadium 7440-62-2 DTXSID2040282

" Chemical Abstracts Service Registry Number (CASRN) is a unique identifier assigned by the Chemical Abstracts
Service (a division of the American Chemical Society) to every chemical substance (organic and inorganic
compounds, polymers, elements, nuclear particles, etc.) in the open scientific literature. It contains up to 10

digits, seperated by hyphens into three parts.

2 Distributed Structure Searchable Toxicity Substance Identifiers (DTXSID) is a unique substance identifier used
in EPA’s CompTox Chemicals database, where a substance can be any single chemical, mixture or polymer.

8 Toxins naturally produced and released by some species of cyanobacteria (previously known as "blue-green
algae"). The group of cyanotoxins includes, but is not limited to: anatoxin-a, cylindrospermopsin, microcystins,

and saxitoxin.

4 This group includes 23 unregulated DBPs as shown in Table 24.
5 This group is inclusive of any PFAS (except for PFOA and PFOS). For the purposes of this notice, the structural
definition of PFAS includes per- and polyfluorinated substances that structurally contain the unit R-(CF2)-
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C(F)(R)R”. Both the CF2 and CF moieties are saturated carbons and none of the R groups (R, R’ or R”) can be
hydrogen (USEPA, 2021d).

Table 24. Unregulated DBPs in the DBP Group on the Draft CCL 5

Chemical Name | CASRN | DTXSID
Haloacetic Acids
Bromochloroacetic acid (BCAA) 5589-96-8 DTXSID4024642
Bromodichloroacetic acid (BDCAA) 71133-14-7 DTXSID4024644
Dibromochloroacetic acid (DBCAA) 631-64-1 DTXSID3031151
Tribromoacetic acid (TBAA) 75-96-7 DTXSID6021668
Haloacetonitriles
Dichloroacetonitrile (DCAN) 3018-12-0 DTXSID3021562
Dibromoacetonitrile (DBAN) 3252-43-5 DTXSID3024940
Halonitromethanes
Bromodichloronitromethane (BDCNM) 918-01-4 DTXSID4021509
Chloropicrin (trichloronitromethane, TCNM) 76-96-2 DTXSID0020315
Dibromochloronitromethane (DBCNM) 1184-89-0 DTXSID00152114
lodinated Trihalomethanes
Bromochloroiodomethane (BCIM) 34970-00-8 DTXSID4021503
Bromodiiodomethane (BDIM) 557-95-9 DTXSID70204235
Chlorodiiodomethane (CDIM) 638-73-3 DTXSID20213251
Dibromoiodomethane (DBIM) 557-68-6 DTXSID60208040
Dichloroiodomethane (DCIM) 594-04-7 DTXSID7021570
lodoform (triiodomethane, TIM) 75-47-8 DTXSID4020743
Nitrosamines
Nitrosodibutylamine (NDBA) 924-16-3 DTXSID2021026
N-Nitrosodiethylamine (NDEA) 55-18-5 DTXSID2021028
N-Nitrosodimethylamine (NDMA) 62-75-9 DTXSID7021029
N-Nitrosodi-n-propylamine (NDPA) 621-64-7 DTXSID6021032
N-Nitrosodiphenylamine (NDPhA) 86-30-6 DTXSID6021030
Nitrosopyrrolidine (NPYR) 930-55-2 DTXSID8021062
Others
Chlorate 14866-68-3 DTXSID3073137
Formaldehyde 50-00-0 DTXSID7020637
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Chapter 5 CCL 5 Data Availability Assessment

Section 5.1 Overview

CCL 5 development process included assessing the current availability of data for the chemical
contaminants listed on the Draft CCL 5 and the PCCL 5. In later steps, upon finalizing the CCL 5, EPA
will assess the data needs and evaluate and identify future research priorities, including efforts such as
evaluating a chemical contaminant for potential monitoring under the UCMR or identifying
contaminants in need of health assessment revisions or development.

Section 5.2 Data Availability for Draft CCL 5 Chemicals

EPA provides the initial assessment of the current data availability of chemical contaminants on the
Draft CCL 5 in Table 25. Chemicals are categorized into five groups depending on availability of their
occurrence and health effects data. This list is a starting point for identifying the data needs of the Final
CCL 5 contaminants and for further evaluation of contaminants under the Fifth Regulatory
Determination.

Contaminants in Group A have nationally representative finished drinking water data and qualifying
health assessments. Contaminants in Group B have finished water data that are not nationally
representative and qualifying health assessments. Contaminants in groups C, D, and E lack either a
qualifying health assessment or finished water data and have more substantial data needs. EPA did not
assess data availability for the cyanotoxins, DBPs, and PFAS groups because the availability of health
effects and occurrence data varies with individual chemicals in each group. EPA is addressing these
groups broadly in drinking water based on a subset of chemicals in these groups that are known to occur
in PWSs and may cause adverse health effects.

Table 25. Data Availability for Draft CCL 5 Chemicals

Is an
Chemical Name CASRN DTXSID Best Available Is a Health Analytical
Occurrence Assessment Method
Data Available? Available?

A. Contaminants with Nationally Representative Finished Water Occurrence Data and Qualifying
Health Assessments

National finished

1,2,3-Trichloropropane | 96-18-4 DTXSID9021390 water Yes Yes
1,4-Dioxane 123-91-1 | DTXSID4020533 \’,\'v::g’r”a' finished Yes Yes
" N