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Mr. David Ross

Assistant Administrator for Water

U.S. Environmental Protection Agency
1200 Pennsylvania Ave., NW
Washington, DC 20460

Subject: Preliminary Fourth Regulatory Determinations [Docket # EPA-HQ-OW-2019-0583]
Dear Assistant Administrator Ross:

The Association of State Drinking Water Administrators (ASDWA) appreciates the opportunity
to provide comments on EPA’s Preliminary Fourth Regulatory Determinations. ASDWA is the
professional association that serves the men and women (and their staff) who lead and implement
the 57 state and territorial drinking water programs. Formed in 1984 to address a growing need
for state administrators to have national representation, ASDWA has become a respected voice
for states with Congress, EPA, and other Federal agencies.

ASDWA'’s members are coregulators with EPA for the National Primary Drinking Water
Regulations (NPDWRS), and this partnership has been critical for the successful implementation
of all the NPDWRs. ASDWA looks forward to continuing this partnership in the years following
the publication of the final Fourth Regulatory Determinations and the resultant regulations.

This cover letter summarizes the enclosed detailed comments. ASDWA commends and supports
EPA for making positive preliminary regulatory determinations for perfluorooctanoic acid
(PFOA) and perfluorooctane sulfonate (PFOS). ASDWA recommends that when finalizing this
regulatory determination, EPA also include positive determinations for four additional long-
chain PFAS compounds with PFOA and PFOS: Perfluoroonanoic acid (PFNA),
Perfluorohexanesulfonic acid (PFHXxS), Perfluoroheptanoic acid (PFHpA), and
Perfluorodecanoic acid (PFDA). Including all six PFAS would be similar to current state
regulatory approaches by Massachusetts, Vermont, Connecticut, New Hampshire, Minnesota,
and Michigan. ASDWA supports EPA in using its flexibility as detailed in the Federal Register
notice to expedite the regulatory development process based on a positive final regulatory
determination for the six PFAS, so that the proposed and final regulation is developed as soon as
possible.

ASDWA recommends that EPA thoroughly consider state standards and guidelines with
significantly lower PFAS levels than EPA’s Health Advisory Level (HAL) of 70 parts per trillion
(ppt) for combined concentrations of PFOA and PFOS. At least eight states are moving forward
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with their own state standards or guidelines using significantly lower PFAS levels than EPA’s
HAL, which will be in place well before EPA develops a final NPDWR.

ASDWA recommends that EPA consider a two-pronged regulatory approach that allows for:

1. Future PFAS regulatory development efforts that use grouping and/or treatment
technique approaches for lesser known PFAS with little or no available health effects and
occurrence information; and

2. Moving forward now with this regulatory determination for PFOA and PFOS and four
additional PFAS with known health effects and occurrence data and information.

ASDWA commends EPA for continuing to conduct research and collect data and information on
PFAS with other federal agencies, states, universities, industry, and other stakeholders. ASDWA
recommends that EPA prioritize this research to focus on compounds that water systems are
currently monitoring for using available analytical methods and that will likely be monitored for
in the Fifth Unregulated Contaminant Monitoring Rule (UCMR5).

ASDWA recommends that EPA continue to use using the authorities under the Toxic Substance
Control Act (TSCA) to regulate PFAS and to prevent the entry of such compounds into the
environment. State drinking water programs and water utilities are stepping up to protect the
public’s health by removing these harmful compounds from drinking water, often at great cost,
essentially cleaning up an environmental disaster they did not cause and could have been
prevented by EPA. State drinking water programs and water utilities deserve recognition and
respect for taking on this effort while the chemical manufacturers continue to profit from the use
and sale of PFAS compounds.

ASDWA supports EPA’s negative regulatory determinations for 1,1-Dichloroethane, Acetochlor,
Methyl Bromide (Bromomethane), Metolachlor, Nitrobenzene, and RDX. ASDWA supports
EPA’s conclusions that each of these contaminants does not present a meaningful opportunity for
health risk reduction through a National Primary Drinking Water Regulation (NPDWR).

Finally, ASDWA recommends two approaches for EPA to consider for the final Fourth
Regulatory Determinations and for the Draft Ffith Contaminant Candidate List (CCL5) that is
scheduled to be proposed later in 2020:
1. Additional regulatory determinations should be made for CCL4 contaminants with either
zero, one or two detections from national occurrence data.
2. The Draft CCL4 needs to be shorter than previous CCLs to more appropriately focus the
research, resulting in more informed decision-making in the future.

On behalf of the 57 states, territories and tribes we represent and the 150,000 drinking water
systems they oversee, which serve 300 million Americans, we thank you for the opportunity to
provide this input to this important step in the SDWA regulatory development process. ASWDA
looks forward to continuing its dialogue with EPA on the development of the resultant
regulations. Please feel free to contact me (email aroberson@asdwa.org; Phone 703-812-9507) if
you would like to discuss these comments in more detail.
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J. Alan Roberson, P.E.
Executive Director
Association of State Drinking Water Administrators (ASDWA)
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Alexandra Dunn - OPPTS



Comments by the Association of State Drinking Water Administrators (ASDWA)
On EPA’s Preliminary Fourth Regulatory Determination
Docket ID EPA-HQ-OW-2019-0583

The Association of State Drinking Water Administrators (ASDWA) appreciates the opportunity to provide
comments on the preliminary Fourth Regulatory Determination. ASDWA is the professional association
that serves the men and women (and their staff) who lead and implement the 57 state and territorial
drinking water programs. Formed in 1984 to address a growing need for state administrators to have
national representation, ASDWA has become a respected voice for states with Congress, the
Environmental Protection Agency (EPA), other Federal agencies, and professional organizations in the
water sector.

ASDWA'’s members are coregulators with EPA for the National Primary Drinking Water Regulations
(NPDWRs), therefore the following comments are based on many years of participation in the Safe
Drinking Water Act (SDWA) regulatory development process. ASDWA commends EPA for the Agency’s
efforts in completing and publishing the preliminary regulatory determinations from the Fourth
Contaminant Candidate List (CCL4). ASDWA recognizes that making regulatory determinations is a
complex decision-making process.

As detailed in the Federal Register notice, SDWA Section 1412(b)(1)(B)(ii) requires EPA to determine
whether to regulate at least five contaminants from the Contaminant Candidate List (CCL) every five
years. This Federal Register notice provides an opportunity for ASDWA to provide its perspective on the
SDWA regulatory development process, including the CCL, the Unregulated Contaminant Monitoring
Rule (UCMR) and regulatory determinations. Those overarching comments are at the end of this
document, following ASDWA’s comments on the preliminary regulatory determinations for PFOA and
PFQS, for six other contaminants, and the status updates on three other contaminants.

Specifically for per- and polyfluoroalkyl substances (PFAS), ASDWA has provided multiple comment
letters to EPA and ASDWA wants to reiterate our recommendation that EPA should work closely with
other Federal agencies on a holistic PFAS approach to coordinate and administer all possible federal
regulatory authorities to understand, assess, address, and remove PFAS from the environment or
prevent PFAS from entering the environment, from all contributing media. This approach must include
considerations for drinking water treatment and used media regeneration and disposal; disposal of PFAS
in wastewater, sludge, and biosolids applications; and at landfills, in leachate, and in air emissions from
incineration; as well as proper incineration protocols to ensure complete removal of PFAS from the
environment. This holistic federal approach is needed to assess and address PFAS in drinking water and
all media.

Comments on Preliminary Positive Regulatory Determinations for PFOA and PFOS

ASDWA commends and supports EPA for making positive preliminary regulatory determinations for
perfluorooctanoic acid (PFOA) and perfluorooctane sulfonate (PFOS). ASDWA’s members face many
challenges as they work with public water systems (PWSs) to assess and address per- and polyfluoroalkyl
substances (PFAS) in drinking water. Without a NPDWR, some states are implementing EPA’s health
advisory levels for PFOA and PFOS or setting their own state level standards for the first time. This
regulatory action by EPA is a step in the right direction to provide national leadership and consistency
for assessing and addressing PFAS in drinking water throughout the country. As EPA moves forward with
these efforts, ASDWA would like to reiterate the importance of including and involving state drinking
water programs and other stakeholders in each step of the decision-making processes for determining



and developing this regulatory determination, the proposed regulation, the final regulation, and
potential regulations for other PFAS in the future.

EPA Regulatory Approaches

EPA is seeking feedback on potential regulatory approaches to address PFAS to support the potential
development of a PFOA and PFOS regulation (pending final regulatory determinations) or in future PFAS
regulatory actions. EPA continues to explore how to best use the available information when developing
potential regulatory approaches for PFAS. Three potential regulatory approach options include: 1)
evaluate each additional PFAS on an individual basis; 2) evaluate additional PFAS by different grouping
approaches; and 3) evaluate PFAS based on drinking water treatment techniques.

ASDWA recommends that EPA consider a two-pronged approach that allows for:

1. Future PFAS regulatory development efforts that use grouping and/or treatment technique
approaches for lesser known PFAS with little or no available health effects and occurrence
information; and

2. Moving forward now with this regulatory determination for PFOA and PFOS and four additional
PFAS with known health effects and occurrence data and information.

Grouping and Treatment Techniques for Lesser Known PFAS in Future Regulatory Actions

ASDWA recommends that EPA consider grouping and treatment technique approaches for PFAS
compounds (beyond PFOA and PFOS and those that were included in UCMR3) that do not have enough
health effects studies and/or occurrence data. These approaches are preferable options to evaluating
each additional PFAS on an individual basis, which is unfeasible for assessing and addressing the
universe of thousands of PFAS known to be in existence, or even the 602 commercially active PFAS from
the retrospective reporting requirements of the Toxic Substances Control Act (TSCA) Inventory
Notification Rule as detailed in the preamble language.

e Grouping Approaches: ASDWA supports EPA moving forward with its efforts to consider a
science-based class approach, or new high throughput and computational approaches, for
grouping PFAS with little or no known health effects studies and occurrence data. As noted in
the preamble language, this would allow for a hazard assessment that divides a large group into
smaller subclasses for different chemical categories of PFAS based on structure, degradation, co-
occurrence, or a combination of characteristics. Grouping compounds for this regulatory
determination and for future PFAS regulatory actions will allow for a more holistic approach
rather than focusing on one compound at a time.

e Drinking Water Treatment Techniques: In the future, ASDWA recommends that EPA consider
developing a treatment technique rule for other PFAS for which there may or not be analytical
methods available to measure the level of each PFAS or total PFAS, and where there is not
enough health effects or occurrence information to determine a Maximum Contaminant Level
Goal (MCLG) or to set an enforceable maximum contaminant level (MCL) standard.

e Other drinking water treatment technique considerations: In the proposed regulation, EPA
should ensure that treatment techniques consider redundancy and operational practices to
reliably and consistently deliver safe water. This assessment is important for technologies like
carbon adsorption and ion exchange that work very well when properly designed and operated
but could be subject to treatment breakthrough.



Specific

Compounds to Include with PFOA and PFOS for this Regulatory Determination

ASDWA recommends that when finalizing this regulatory

Recommendation for Four Additional PFAS determination, EPA also include positive determinations

for NPDWR for four additional long-chain PFAS compounds with

PENA Perfluoroonanoic acid PFOA and PFOS: PFNA, PFHXS, PFHpA, and PFDA.

PFHxS Perfluorohexanesulfonic acid Including all six PFAS would be similar to current state

PFHpA Perfluoroheptanoic acid approaches by Massachusetts, Vermont, Connecticut,
— New Hampshire, Minnesota, and Michigan to develop

PFDA Perfluorodecanoic acid

regulations and guidance for multiple compounds. The

following factors (as described in the ECOS Processes & Considerations for Setting State PFAS Standards
White Paper) support ASDWA’s recommendation for including these additional compounds:

PFOA, PFOS, PFNA, PFHxS, PFHpA, and PFBS were the six PFAS included in the EPA’s third round
of the Unregulated Contaminant Monitoring Rule (UCMR3). These PFAS have been researched
to the extent that some states have developed (or are developing) guidelines or regulations.
Though PFHpA has minimal toxicity data available and PFDA was not in UCMR3, some states are
regulating both compounds with the other six long-chain PFAS based on close structural
similarity. In addition, based on EPA’s toxicity assessment for PFBS, a few states have derived a
different risk level for the associated health effects and therefore have chosen not to move
forward with guidelines or regulations that are similar to the other PFAS in UCMR3.

These four long-chain compounds have similar chemical structures to PFOA and PFOS.

These compounds are often found together in the environment and have characteristically
similar bio-accumulative patterns and fate and transport mechanisms.

Human exposures to these PFAS often are correlated, making it difficult to differentiate the
contributions of the individual PFAS to health effects observed in humans.

The toxicity for these compounds is assumed to be additive with similar toxicological effects,
long serum half-lives in humans, and similar health effects in humans.

These compounds have similar limits for lab detection via EPA Method 537 and 533, and there is
a minimal cost difference between analyzing one or multiple compounds, so regulating and
requiring testing for more analytes does not increase the cost and lessens the potential for the
need to resample in the future.

These compounds have high (and similar) removal rates for known treatment methods such as
granular activated carbon (GAC), powdered activated carbon (PAC), anion exchange resins (lon
Exchange), nanofiltration and reverse osmosis.

The Massachusetts Technical Support Document for its “Updated Subgroup Approach to
Groundwater and Drinking Water Values” supports the relative potency evaluations published
by states and other groups using National Toxicology Program (NTP) data for treating this
subgroup of six PFAS (in ASDWA’s recommendation) as being equipotent. This is because the
relative potency estimates overlap across various endpoints and data did not demonstrate clear
guantitative differences in potencies and mode(s) of action between these compounds.

The next step after a final positive regulatory determination for this group of six PFAS that would
ultimately result in a NPDWR could vary. EPA could use different paths in the regulatory development

process

for the proposed and final regulations:

Publish amended preliminary and final regulatory determinations to include all six PFAS, that
would then allow EPA to proceed with a subsequent proposed regulation for all six PFAS; or
Publish a final regulatory determination that includes the six PFAS; or


https://www.ecos.org/documents/ecos-white-paper-processes-and-considerations-for-setting-state-pfas-standards/
https://www.ecos.org/documents/ecos-white-paper-processes-and-considerations-for-setting-state-pfas-standards/
https://www.mass.gov/doc/per-and-polyfluoroalkyl-substances-pfas-an-updated-subgroup-approach-to-groundwater-and/download

e Including the six PFAS in the regulatory development process to move forward with the
proposed regulation for the six PFAS.

Other paths in the regulatory development process are possible and ASDWA is agnostic on any specific

path if the development of the regulatory is expedited. Given the preamble language in the preliminary
regulatory determination, EPA has the flexibility to move forward with the development of a proposed

regulation for the six PFAS as soon as possible. ASDWA supports EPA in using this flexibility to expedite

the regulatory development process.

Expediting the Regulatory Process for PFAS

ASDWA recommends that EPA finalize this regulatory determination for six PFAS as soon as possible.
ASDWA further recommends that EPA expedite a proper and deliberative process for moving forward
with developing a proposed regulation for the six PFAS, and then promulgating a final PFAS regulation
sooner than the maximum amount of time allowed for this process (24 months plus 18 months,
respectively). While EPA must follow the requirements in the SDWA in developing its rules, the slow
process for doing this, which may have been understandable in the twentieth century, is less so today
and the public is losing faith in the effectiveness of SDWA. Given that some states have developed or are
developing their own PFAS regulations on a much shorter timescale, the current timeline for EPA to
develop a NPDWR for PFOA and PFOS (and the other four compounds recommended for inclusion by
ASDWA) is not timely. Expediting the process must also include using sound science and available data
for determining drinking water treatment feasibility; conducting public health and economic
cost/benefit analysis; determining the number of PWSs that are (and are not) impacted by PFAS; and
ensuring laboratory capacity for compliance monitoring.

However, for expediting the process, ASDWA recommends that EPA move forward with developing this
regulatory proposal while acknowledging that some of this data and analysis may be limited and
allowing room for making decisions based on informed assumptions and the expectation that more data
and information will be forthcoming. This will be particularly important for evaluating PFAS toxicity and
health effects information and calculating cost/benefit analysis. For example, this regulatory proposal
should proceed simultaneously with its efforts to continue evaluating PFNA, PFHxS, PFHpA and PFDA,
with the expectation that more information and toxicity assessments will be forthcoming and available
to feed into the regulatory process as it progresses. In addition, states that are developing PFAS
standards and guidelines have made confident decisions based on the calculation of real costs as part of
a cost/benefit analysis, while acknowledging the lack of robust data available to analyze and quantify
the full array of benefits.

Need for Continued Research and Data Collection

ASDWA commends EPA for continuing to conduct research and collect data and information on PFAS
with other federal agencies, states, universities, industry, and other stakeholders. This leadership and
coordination are important for all current and future EPA PFAS actions and regulatory considerations.
ASDWA recommends that EPA prioritize this research to focus on compounds that water systems are
currently monitoring for using available analytical methods and that will likely be monitored for in the
Fifth Unregulated Contaminant Monitoring Rule (UCMR5). As water systems sample for these
compounds, it is essential for them to understand and communicate potential health effects with their
customers.



Consideration for Alternative Standards and Precursors

Alternative Standards: ASDWA recommends that EPA also consider options for this regulatory proposal
with respect to acute and chronic health effects and long-term versus short-term exposure for different
levels of PFAS. Alternative models or different approaches could be used to provide safe drinking water
to households served year-round by public water systems versus transient non-community water
systems (TNCWSs) such as restaurants, hotels, and parks where human exposure and associated health
effects would be significantly different. EPA should consider that while the populations that consume
water at these public water systems is considered transient in nature, workers and regular patrons at
these locations can be frequently exposed to drinking water contaminants. These workers and regular
patrons could include pregnant women and other vulnerable populations.

EPA should develop a firm rationale for its decisions in this regard realizing that the field of
environmental toxicology now has sophisticated tools to evaluate health effects far beyond the
traditional focus on acute gastrointestinal illness or cancer that form the basis for many of the MCLs in
the SDWA. Today, toxicologists evaluate impacts to organ function, the brain and central nervous
system, immune system, endocrine system and skeletal system. Toxicologists are also focusing on
different and sensitive life stages including pregnancy, fetal development and impacts that may not be
apparent until adolescence. They are seeing that short-term exposures can lead to long-term health
effects. These considerations deserve profound reflection by EPA and mechanisms need to be
developed that account for this changed approach in toxicology in how the SDWA is applied. EPA should
evaluate better ways to communicate health risks and relative risk in the public notice aspects of a
future PFAS rule so that the public is aware when drinking water may be contaminated but better
understands the actual health risk.

Precursors: It is also important for EPA to account for the potential presence of a PFAS precursor pool in
drinking water that may lead to underestimates of PFAS exposure when developing health-based values
for groups or individual PFAS. The precursors of these compounds may not be detected using standard
drinking water methods but may have similar toxic profiles and/or be transformed through biological
and environmental processes, which can increase the concentration of the analytes of concern.

Consideration for Existing State PFAS Standards

ASDWA recommends that EPA thoroughly consider state standards and guidelines with significantly
lower PFAS levels than EPA’s Health Advisory Level (HAL) of 70 parts per trillion (ppt) for combined
concentrations of PFOA and PFOS for this regulatory determination. At least eight states are moving
forward with their own state standards or guidelines using significantly lower PFAS levels than EPA’s
HAL, which will be in place well before EPA develops a final NPDWR. Six of these states are also including
other PFAS at lower levels in their requirements for water systems, such as the four PFAS ASDWA is
recommending EPA consider adding for this regulatory determination. These states that are requiring
response actions by their water systems at lower PFAS levels are very concerned about the potential
discrepancy if EPA develops a higher-level federal PFAS standard (e.g., at EPA’s current HAL of 70 ppt).
Considering these lower level state PFAS standards will be essential to ensure national consistency and
to provide a unified national message for assessing and addressing PFAS in drinking water throughout
the country.

Monitoring Considerations

Alternative Monitoring Approaches and Waivers: ASDWA commends EPA for its consideration of
alternative monitoring approaches and waivers for this regulatory determination and regulatory



development process that also accounts for proximity to facilities with historical or on-going use of PFAS
and fire-fighting foam (e.g., airports, military bases, landfills, and industrial sites). Monitoring waivers
will need to be a significant component of the proposed regulation, particularly for some states where
water systems have previously monitored for PFAS and/or have no known sources of PFAS nearby that
could cause potential contamination.

Alternative monitoring approaches and waivers, in coordination with state primacy agencies, will be
critical to minimizing the substantial administrative burden and costs for states to process waivers and
track and provide assistance to systems with alternative monitoring approaches, such as for small rural
groundwater systems that are geographically isolated from any potential PFAS contamination sources
and for Transient Non-Community Water Systems (TNCWSs). It is not fiscally feasible or responsible to
require every PWS to conduct an initial round of four quarters of monitoring when systems are isolated
from potential PFAS contamination sources. Assuming $500 for each PFAS sample, an initial round of
monitoring (four quarterly samples) for community water systems (CWSs) and non-community, non-
transient water systems (NTNCWSs) would cost approximately $272,000,000 assuming an average of
two sources per water system. This estimate is probably low as many groundwater systems have
multiple wells, and while some wells draw from the same aquifer, many do not and would require more
than two samples per system, depending on the number of entry points into the distribution system.

Minimum Reporting Limits: EPA should include using the lowest minimum reporting limits for each PFAS
in the monitoring requirements for the proposed PFAS regulation. Having low detection limits (e.g., at 5
ppt or lower) would capture a more comprehensive data set from which to analyze occurrence and
trends. This would also capture water systems that were found to have PFAS detections at lower levels
than were used for the UCMR3, after they had no detections for UCMR3 at the higher detection level
(e.g., at 20 ppt).

Laboratory Capacity: EPA must ensure that there are enough certified laboratories to conduct
compliance sampling across the country and that certified laboratories have the capacity to analyze for
PFAS. In addition, new validated methods for both drinking water and other media continue to be
needed to provide consistent sample test results for many different PFAS compounds at very low
minimum reporting levels for the large and growing number of PFAS being found in the environment.

Using Additional Regulatory Authorities to Keep PFAS Out of the Environment

ASDWA recommends that EPA continue to use the authorities under the Toxic Substance Control Act
(TSCA) to regulate PFAS and to prevent the entry of such compounds into the environment. State
drinking water programs and water utilities are stepping up to protect the public’s health by removing
these harmful compounds from drinking water, often at great cost, essentially cleaning up an
environmental disaster they did not cause and could have been prevented by EPA. State drinking water
programs and water utilities deserve recognition and respect for taking on this effort while the chemical
manufacturers continue to profit from the use and sale of PFAS compounds.

Comments on Negative Regulatory Determinations for 1,1-Dichloroethane, Acetochlor, Methyl
Bromide (Bromomethane), Metolachlor, Nitrobenzene, and RDX

ASDWA supports EPA’s negative regulatory determinations for 1,1-Dichloroethane, Acetochlor, Methyl
Bromide (Bromomethane), Metolachlor, Nitrobenzene, and RDX. ASDWA supports EPA’s conclusions



that each of these contaminants does not present a meaningful opportunity for health risk reduction
through a National Primary Drinking Water Regulation (NPDWR).

Comments on Status of the Agency’s Evaluation of Strontium, 1,4-Dioxane, and 1,2,3-
Trichloropropane

ASDWA commends EPA for the update on strontium in the Federal Register notice. ASDWA supports
EPA continuing its efforts to better understand the potential adverse health effects from strontium.
ASDWA looks forward to EPA’s updated health assessment based on its updated literature search and
systematic review of the most recent health effects information on strontium.

ASDWA commends EPA for the update on 1,4-dioxane in the Federal Register notice, and further
commends EPA for recognizing that several of ASDWA’s members (such as California and New York)
have taken steps to control exposure from 1,4-dixoane in drinking water. ASDWA looks forward to EPA
finalizing its draft risk evaluation, including the Canadian guideline and other relevant science, prior to
making a regulatory determination.

ASDWA commends EPA for the update on 1,2,3-trichloropropane in the Federal Register notice. The
details provided on the 75-fold difference between the Health Reference Level (HRL) of 0.0004 pg/L and
the Minimum Reporting Level (MRL) of 0.03 pg/L in the Third Unregulated Contaminant Monitoring Rule
(UCMR3) present significant challenges in using the UCMR3 data to determine if regulating 1,2,3-
trichlororopropane would provide a meaningful opportunity for health risk reduction. ASDWA agrees
with EPA that additional low-level national occurrence data is needed prior to making a preliminary
regulatory determination for 1,2,3-trichloropropane. For the above reasons, ASDWA recommends that
EPA finalize its regulatory determinations for strontium, 1,4-dioxane and 1,2,3-tricholopropane as soon
as practical.

General Comments on Regulatory Determinations and the Regulatory Development Process

This Federal Register notice provides an opportunity for ASDWA and other stakeholders to provide its
perspective on the SDWA regulatory development process, including the CCL and regulatory
determinations. ASDWA commends EPA for its efforts in the regulatory development process, starting
with the 1998 First Contaminant Candidate List (CCL1) through this Federal Register notice in 2020 as
summarized below:

First Second Third Fourth
CCL 1998 2005 2009 2016
60 contaminants | 51 contaminants | 116 contaminants | 109 contaminants
UCMR 1999 2007 2012 2016
26 contaminants | 25 contaminants | 30 contaminants 30 contaminants
Regulatory 2003 2008 2014 Prelim. -3/10/20
Determination | 9-not regulated | 11-not regulated | 4-not regulated 2-regulate
1-needs more 6-not regulate
research

The summary table doesn’t include the Agency’s final positive regulatory determination for perchlorate
in 2011. On June 26, 2019, EPA proposed a perchlorate MCL of 56 pg/L, as well as asking for comments
on alternative MCLs of 18 pg/L and 90 pg/L and a withdrawal of the positive regulatory determination.



While this table shows the Agency’s earnest efforts in the meeting the SDWA regulatory deadlines, the
regulatory development process in Section 1412(b) has not regulated in any new NPDWRs, noting that
“new” regulations should be the sole metric of the success of the SDWA. EPA has a court deadline of
June 19, 2020 for the Agency’s final action on perchlorate, either a national regulation using one of the
three numbers or a withdrawal of the positive regulatory determination.

There are likely several alternative mechanisms to streamline SDWA regulatory development and
ultimately, it’s the Agency’s decision on its approach to the regulatory development process. ASDWA
recommends two approaches for EPA to consider for the final Fourth Regulatory Determinations and for
the Draft Fifth Contaminant Candidate List (CCL5) that is scheduled to be proposed later in 2020:

1. Additional negative regulatory determinations should be made for eight CCL4 contaminants
with either zero, one or two detections from national occurrence data. Published regulatory
research from 2012 (Journal-AWWA paper enclosed as Appendix A to these comments) found
eight additional contaminants (1,3-Dintrobenzene, nitrobenzene, dimethoate, disulfoton,
diuron, molinate, terbufos, and terbufos sulfone) with zero, one, or two detections. Such limited
national occurrence logically leads to negative regulatory determinations and EPA making those
additional negative regulatory determinations would streamline future CCLs with a shorter list
of contaminants.

2. Future CCLs, including CCL5, need to be shorter. Published regulatory research from 2015
(Journal-AWWA paper enclosed as Appendix B to these comments) found 55 contaminants
where there was no need to consider further in the CCL process. A group of subject matter
experts compiled three categories of data (or attributes) for each compound studied: potency,
magnitude and prevalence as these attributes as the ones used by EPA. A fourth attribute,
severity, was also used by EPA, but it was not used in this research as it was considered too
subjective and/or required information that was not readily available to the researchers. The
process schematic for the decision-making process is shown on the next page:
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Using a combination of space diagrams and nine algorithms from published regulatory research in 2015,
the researchers recommended that one volatile organic chemical (VOC), 16 industrial chemicals, four
inorganics, four radionuclides, 16 pharmaceuticals, and 15 pesticides not be considered further in the
CCL process and should be delisted.

Both of the above recommendations would significantly reduce the number of CCL contaminants, which
would allow EPA to more appropriately focus it regulatory efforts and the underlying research to ask the
most important question — does a national regulation provide a meaningful opportunity for health risk
reduction? If EPA moves forward with both recommendations, then the proposed CCL5 would be 38
contaminants (109 [CCL4] minus 8 [preliminary Fourth Regulatory Determination] minus 63 [above
recommendations]). This is a manageable number given EPA’s flat funding for the past decade and
increased SDWA implementation issues resulting from SDWA amendments in the Water Infrastructure
Improvements for the Nation (WIIN) and the America’s Water Infrastructure Act (AWIA).
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Informing regulatory decisions using national occurrence data

J. ALAN ROBERSON

AWWA, Washington, D.C.

As part of its regulatory development process, the US Environmental
Protection Agency (USEPA) is charged with selecting the appropriate
contaminants to regulate. The Safe Drinking Water Act (SDWA) lists
three specific criteria for health effects, occurrence, and risk reduction
that the USEPA must follow when identifying new contaminants for

regulation. This article analyzes USEPA’s past regulatory decisions
and summarizes the underlying occurrence data used to support
those decisions. This article also summarizes the occurrence data
that will be used by USEPA in its third round of regulatory
determinations scheduled to be proposed sometime in 2012.

KEYWORDS: contaminants, occurrence, regulations, regulatory determinations

The objective of the Safe Drinking Water Act (SDWA) is to
ensure the provision of safe drinking water to customers served
by public water systems. With an ever-increasing number of new
chemicals being discovered and introduced into commerce, there
is the potential to have a large number of national drinking water
regulations for a large number of contaminants. The media regu-
larly publishes stories about the “contaminant du jour” (Natu-
ralNews, 2011). Some of these contaminants may be a legitimate
public health concern, and some may be just media hype.

National drinking water regulations have to make sense from
several points of view. Obviously, the US Environmental Protec-
tion Agency (USEPA) has to follow the law (the SDWA) in its
regulatory development process. Oversight committees in Con-
gress need to be re-assured that USEPA is doing its job in develop-
ing regulations for safe drinking water. New contaminants cannot
exist only in a laboratory or be a problem only from the media’s
perspective. New contaminants have to occur in drinking water,
and their removal has to provide increased public health protec-
tion. The challenge therefore is how to select the appropriate new
contaminants for national drinking water regulations. In the end,
drinking water utility ratepayers have to pay for any additional
treatment to remove a specific contaminant, so the increased cost
should make sense and be appropriately justified.

The 1996 SDWA Amendments (PL 104-182) mandated a new
process for selecting new contaminants for potential regulation.
The USEPA is required to publish a Contaminant Candidate List
(CCL), a list of contaminants that might be a concern from the
drinking water perspective, every five years. From the CCL,
USEPA is required to make regulatory decisions, known as
regulatory determinations, for at least five contaminants on a
comparable cycle (every five years). These regulatory determina-
tions are generally yes/no decisions to regulate/not regulate. But
USEPA can also decide to issue a health advisory or other type
of guidance or to determine that more research is needed for a
specific contaminant.

If USEPA makes a positive regulatory determination for a spe-
cific contaminant (i.e., USEPA decides to move forward in the
regulatory development process), the agency has 24 months after

the final regulatory determination to propose a national drinking
water regulation for that contaminant. USEPA has 18 months
after the proposed regulation to promulgate a final one. If more
time is needed, the deadline for the final regulation can be
extended by nine months at the discretion of the USEPA admin-
istrator and with appropriate public notice.

The five-year cycles of CCLs and regulatory determinations are
one of the four regulatory development processes used by USEPA.
The second process is the six-year review in which USEPA reviews
all existing drinking water regulations every six years. USEPA has
completed two six-year reviews, and the policy implications of
those reviews are compared with the regulatory determinations
later in this article (USEPA, 2003a, 2010). The third process cov-
ers the “priority” regulations for which specific regulatory dead-
lines were set in the 1996 SDWA amendments (e.g., arsenic). The
fourth process is an “out-of-cycle” regulatory determination. For
example, if a contaminant rises to a high level of concern, USEPA
can develop an “out-of-cycle” regulation, i.e., one that is separate
from the five-year cycle for the CCL and regulatory determina-
tions and from the six-year cycle for the six-year review. In Feb-
ruary 2011, USEPA made an “out-of-cycle” regulatory determi-
nation for perchlorate (USEPA, 2011a).

REGULATORY HISTORY

USEPA has published three CCLs, has made two rounds of
regulatory determinations, and has made one “out-of-cycle”
determination (Table 1). The first CCL (CCL1) was published in
1998 and was developed using “expert judgment” (USEPA,
1998a). CCL1 contained 60 contaminants—50 chemicals and 10
microbial contaminants.

After CCL1 was published, USEPA asked the National Research
Council (NRC) of the National Academies of Science for advice
and recommendations to improve its initial CCL development
process. The NRC recommended that USEPA develop a process
that was more analytical in nature while still allowing for expert
judgment to inform that process (NRC, 2001). To ensure input
from a broad range of stakeholders, USEPA then asked the
National Drinking Water Advisory Council (NDWAC) to form
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a CCL workgroup to review the recommended NRC process and
provide additional recommendations. The NDWAC CCL work-
group confirmed that the recommended NRC process was supe-
rior to the previous “expert judgment” process (NDWAC, 2004).
The recommended process had three steps (Figure 1) and used
screening and classification algorithms to narrow down the
number of contaminants at each step of the process:

e Step 1—universe of contaminants,

e Step 2—preliminary CCL, and

e Step 3—CCL.

The NDWAC workgroup developed some implementation
recommendations for each step of the process. The workgroup
also recommended that a slightly different process be used for
microbes versus chemicals because of the variances in available
information. Finally, the NDWAC workgroup recommended that
USEPA use a stepwise adaptive management approach to build
on technological advances and to integrate the lessons learned in
developing previous CCLs. This approach was not finalized in
time to be applied to the second CCL (CCL2), but it was used
for the third CCL (CCL3).

USEPA published the CCL2 in 2005 (USEPA, 2005). CCL2
contained the 51 “leftovers” (42 chemicals and nine microbial
contaminants) from CCL1 after the first regulatory determina-
tions were made for nine contaminants.

USEPA has made regulatory determinations for 20 contami-
nants, nine from CCL1 and 11 from CCL2, as shown in Table 2
(USEPA, 2003b, 2008a). For each of the 20 contaminants, USEPA
made the determination not to regulate because the contaminant
did not occur frequently in public water systems at levels of health
concern and/or there was not a meaningful opportunity for health-
risk reduction through a national regulation.

Using the three-step process recommended by NDWAC, USEPA
published the CCL3 in 2009 (USEPA, 2009a). CCL3 contained
116 contaminants—104 chemicals and 12 microbial contaminants.
As shown in Figure 1, USEPA started off with a universe of approx-
imately 7,500 chemical and microbial contaminants and then used
screening criteria to narrow this down to approximately 600
contaminants for the preliminary CCL. More detailed evaluation
criteria and expert judgments were used to select the final 116
CCL3 contaminants. USEPA is scheduled to publish its preliminary
third regulatory determination from CCL3 in 2012.
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THE THREE CRITERIA FOR SELECTING NEW CONTAMINANTS

The 1996 SDWA amendments mandated a new process for
selecting new contaminants for potential regulation. Section
1412(b)(1)(A) of the SDWA details the following three criteria
that USEPA must follow in contaminant selection:

(1) The contaminant may have an adverse effect on the health
of persons.

(2) The contaminant is known to occur or there is a substantial
likelihood that the contaminant will occur in public water sys-
tems with a frequency and at levels of public health concern.

(3) In the sole judgment of the administrator, regulation of
such contaminant presents a meaningful opportunity for health-
risk reduction (emphasis added) for persons served by public
water systems.

A contaminant must meet each of the three criteria for a posi-
tive regulatory determination, i.e., to move forward in the regu-
latory development process toward a proposed/final drinking
water regulation. It is not an either/or decision—all three criteria
play a role in USEPA’s decision-making process. USEPA is
required to make regulatory determinations on at least five con-
taminants every five years.

One previous research approach on the first two criteria was
the development of “risk indexes.” These are graphs that showed
both the relative health-effects and occurrence data and the data
quality for each contaminant (Roberson et al, 2009). Initially, the
researchers thought that this graphical approach might provide
a simplistic approach (by comparing one graph with another) to
placing potential contaminants into bins of “regulate,” “don’t
regulate,” or some “gray area” in between. But the variability in
both the health effects and the occurrence data made this process
more complex than initially anticipated, so this graphical ap-
proach was not pursued.

Although the focus of this article is on occurrence data (the
second criterion), the other two criteria warrant some discussion.
The first criterion (health effects) is extremely complex and sub-
ject to debate. In addition to the legitimate science and technical
debates on the underlying science of human health effects associ-
ated with specific chemicals, many new chemicals with limited
health-effects data are regularly created. The Chemical Abstracts
Service lists more than 64 million chemicals—and a new one is
added every 5 to 10 seconds (CAS, 2011). Adequate health-

TABLE 1 Regulatory history

Date Reference Regulatory Action QOutcome
Mar. 2,1998 USEPA, 1998a CCL1 60 contaminants listed
July 18, 2003 USEPA, 2003b RD1 Do not regulate nine
Feb. 24, 2005 USEPA, 2005 CCL2 51 contaminants listed
July 30, 2008 USEPA, 2008a RD2 Do not regulate 11
Oct. 8, 2009 USEPA, 2009a CCL3 116 contaminants listed
Feb. 11, 2011 USEPA, 2011a “Out-of-cycle” RD for perchlorate Regulate perchlorate

CCL—Contaminant Candidate List, CCL1—first CCL, CCL2—second CCL, CCL3—third CCL, RD—regulatory determination, RD1—first RD, RD2—second RD, USEPA—US Environmental

Protection Agency
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effects data do not yet exist for many potential drinking water
contaminants, and because of resource constraints, they may
never be obtainable.

Exactly what constitutes “a meaningful opportunity for
health risk reduction” is also open to debate. The logic behind
the development of this language for the 1996 SDWA amend-
ments was to provide the “best bang for the buck” and to not
regulate contaminants simply to increase the number of con-
taminants being regulated (Curtis, 2011). Additionally, the
phrase “sole judgment of the administrator” grants a lot of
discretion to USEPA and clearly allows the administrator to
make the final decision.

The number of systems or the population affected provides two
potential benchmarks for meaningful opportunities for risk reduc-
tion. Meaningful opportunity also creates some debate for a whole
host of underlying issues such as relative source contribution, i.e.,
the relative contribution of the risk from drinking water compared
with other contributors to the total risk, such as food or air.
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The criteria for evaluating meaningful opportunity also
might vary depending on the potency of the specific contami-
nant. For example, USEPA might need to regulate a contami-
nant with a high-cancer-slope factor or a low reference dose
compared with another contaminant with similar occurrence
but with lower potency.

Finally, the cost for utilities to comply with a regulation for a
potential contaminant is not a consideration when evaluating
whether a contaminant should be regulated based on these three
criteria. The tradeoff between treatment costs and health benefits
is used later in the regulatory development process when USEPA
conducts a benefit—cost analysis (called a health risk reduction
and cost analysis in the SDWA) to evaluate different numerical
standards. As part of its decision-making process, USEPA devel-
ops an estimate of the number of systems and the population
potentially affected by a potential regulatory determination, and,
ultimately, a rough estimate of the costs and financial impacts
that might be borne by that affected population. Clearly, some

FIGURE 1
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consideration of both the costs and benefits by the USEPA admin-
istrator is part of the process of determining whether a regulation
provides a “meaningful opportunity for health risk reduction.”
Therefore, developing some understanding of the relationship
between the decision-making and the occurrence data is impor-
tant from a policy perspective.

THE FIRST TWO REGULATORY DETERMINATIONS

USEPA uses a three-step process to evaluate both health effects
and occurrence data for regulatory determinations that mirrors
the three SDWA criteria:

(1) The health effects data are assessed to develop a health
reference level (HRL).

(2) Data from nationally representative occurrence studies are
analyzed and compared with the HRL (and half the HRL).

(3) The potential health risks above the HRL are evaluated to
determine whether a national drinking water regulation provides
.. . a meaningful opportunity for risk reduction.

The occurrence data used for the first two regulatory determi-
nations are found in the Federal Register notices for the prelimi-
nary determinations (USEPA, 2002, 2007a). Tables 3 and 4
summarize the occurrence data provided in those two notices.
With the exception of sodium and sulfate (both special cases),
for the 20 contaminants included in these two determinations,
USEPA decided that if the contaminant had detections above the
minimum reporting levels (MRLs) in less than 50 systems, it did
not warrant a national regulation because a national regulation
would not provide a meaningful opportunity for risk reduction
as mandated by the SDWA. In the case of sodium, USEPA deter-
mined that there is much higher exposure to sodium from food
than from water. In the case of sulfate, USEPA determined that
the health effects from sulfate are mild and self-limiting.

Detections above the HRL in fewer than 50 systems is not a
“bright line” for determining whether a national regulation is
warranted. As previously discussed, basing these decisions on the
judgment of the USEPA administrator provides some discretion
to the agency for its decision-making. The upper limit of that line
is likely higher than 50 systems, but it is not clear at this time
what that upper limit might be. It would be hard to argue that
occurrence at levels of health concern in the range of 1,000-2,000
systems in several states did not warrant a national drinking
water regulation. More than 50 systems and less than 1,000
systems might be more of a “gray area” rather than a specific
number. The administrator would take into account some of the
factors previously discussed, such as the population and number
of systems affected, the geographic distribution of occurrence
(occurs in five states versus 15 states), and the relative potency
and source contribution of the contaminant.

THE THIRD CCL

The Federal Register notice for CCL3 contained a research
needs table that summarized USEPA’s assessment of the health
effects, occurrence, and treatment research needs for each of the
116 contaminants (104 chemicals, 12 microbials) identified in
the list. Although almost all contaminants had some research
gaps, the table showed the relative lack of occurrence data for a
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large number of CCL3 contaminants. Twenty contaminants had
substantial health-effects data gaps versus 65 contaminants that
had no comprehensive drinking water occurrence data. The lack
of occurrence data shows the need to develop appropriate new
analytical methods and collect the occurrence data through future
Unregulated Contaminant Monitoring Rules (UCMRs), i.e., to
monitor for contaminants that appropriately fit the needs of the
regulatory development process.

THE FIRST POSITIVE REGULATORY DETERMINATION

Perchlorate was listed on both the CCL1 and CCL2, but it was
not addressed in either of the first two regulatory determinations.
In 2008, outside of the standard five-year cycle, the Bush admin-
istration made a preliminary negative regulatory determination
for perchlorate, i.e., perchlorate in drinking water should not be
regulated because it “. . . would not represent a meaningful
opportunity for health risk reduction . . . ” (USEPA, 2008b).
Under the Obama administration in 2009, USEPA published a
“Supplemental Request for Comments on Regulating Perchlo-
rate” (USEPA, 2009b).

One of the issues that USEPA requested comments on in this
notice was whether it would be appropriate for USEPA to take
occurrence data from one state, i.e., Massachusetts (which has a
laboratory MRL of 1 pg/L), and apply these data using a Bayes-
ian hierarchical model to estimate national occurrence based on
the data from the first UCMR (UCMR1), which had an MRL of
4 pg/L. This modeling approach would be a new way to estimate
low-level “national” occurrence data as opposed to using real
monitoring data.

Actual national occurrence data through UCMRT1 has been
summarized elsewhere (Brandhuber et al, 2009). Based on the
UCMRI1 data, 9 systems (0.02%) had perchlorate levels greater
than 20 pg/L, 41 (0.08%) had perchlorate levels greater than 10
pg/L, and 150 (0.3%) had perchlorate levels greater than 6 pg/L.
Although these are relatively low numbers of systems from a

TABLE 2 Contaminants not regulated by first and second

regulatory determinations

First Regulatory

Determinations Second Regulatory Determinations

Acanthamoeba Fonofos

Terbacil

1,1,2,2-Tetrachloroethane
Aldrin 1,1-Dichloro-2,2-bis(p-chlorophenyl)ethylene
Dieldrin 1,3-Dichloropropene

Hexachlorobutadiene 2,6-Dinitrotoluene

Manganese Boron

Metribuzin 2,4-Dinitrotoluene
Napthalene s-Ethyl dipropylthiocarbamate
Sodium Dacthal mono-acid degradate
Sulfate Dacthal di-acid degradate
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national perspective (particularly when compared with the first
two regulatory determinations), an analysis of potentially lower
levels of health concern would likely yield a larger number of
affected systems.

In February 2011, USEPA Administrator Lisa Jackson subse-
quently announced at a hearing of the Senate Environment and
Public Works Committee that USEPA had reversed its position and
would be developing a national drinking water regulation for
perchlorate. The final determination was published in the Federal
Register a few weeks later (USEPA, 2011a). On the basis of the
statutory deadlines published in the 1996 SDWA amendments,
USEPA now has until February 2013 to propose a perchlorate
regulation. What remains to be seen is whether this new approach
for estimating national occurrence data for developing a drinking
water regulation will be used, because it would be a significant
shift from using actual national monitoring data.

Whether this new approach meets the second criteria listed
in section 1412(b)(1)(A), . . . known to occur or there is a
substantial likelibood [emphasis added] that the contaminant
will occur .. .” is, of course, debatable. USEPA does not have
to prove national occurrence “beyond a reasonable doubt.”
The SDWA provides the agency with lots of “wiggle room”
with the phrase “substantial likelihood”—actual national
monitoring data may not be necessary to make a positive
regulatory determination, now or in the future.

THE UPCOMING THIRD REGULATORY DETERMINATION
USEPA held a stakeholder meeting June 16, 2011, on the
upcoming third regulatory determination (RD3) that is scheduled
to be proposed in 2012 and finalized in 2013 (USEPA, 2011b).
At this stakeholder meeting, USEPA provided background on the
SDWA regulatory development process and the approach being
used for RD3. USEPA also provided a summary of occurrence
data from 32 of the 116 CCL3 contaminants for which health
assessments could have been completed by 2011 and national
occurrence data are available (or state-level occurrence data
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show some levels of potential health concern). Table 5 shows
those 32 contaminants.

Tables 6 and 7 summarize the occurrence data presented at
that stakeholder meeting. Most of the occurrence data came from
UCMR1, UCMR2, and the National Inorganics and Radionu-
clide Survey, but USEPA also presented other occurrence data.
USEPA does not rely solely on UCMR data in making regulatory
determinations. Other “reliable” data can be used, such as the
older UCM, monitoring data from the US Geologic Survey, and
data from individual states.

Nitrosamines were detected more frequently than any other
contaminant in UCMR2 (Table 6). As of Mar. 1, 2011,
N-nitrosodimethylamine was detected in 324 of 1,198 (27.0%)
systems at levels ranging from 2 to 630 ng/L. Additionally,
N-nitrosodiethylamine was detected in 26 of 1,198 systems
(2.2%), and N-nitrosopyrrolidine was found in 21 of 1,198
systems (1.8%). The other three nitrosamines had relatively
low occurrence.

Table 7 summarizes the occurrence data for 10 CCL3 con-
taminants that were discussed at the June 2011 stakeholder
meeting. Chlorate was the only other contaminant with relatively
high occurrence data that was discussed at the meeting. On the
basis of the limited monitoring data gathered under the Informa-
tion Collection Rule (ICR) during 1997-98, 22/59 plants (37.3%)
using hypochlorite had samples above the HRL (210 pg/L). For
plants using chlorine dioxide, 15/29 (51.7%) had samples above
the HRL (210 pg/L). Because of the lack of occurrence data,
chlorate has been proposed to be included in the UCMR3. Six
other CCL3 contaminants from Table 7 have also been proposed
for inclusion in the UCMR3.

Table 8 lists nine contaminants with zero or near-zero occurrence
data discussed at the stakeholder meeting. The chloroacetanilides
and their degradates (an additional eight contaminants) also had
zero or near-zero occurrence, but the occurrence data from the
UCMR2 Screening Survey are more limited because these data
were collected from a small subset of systems.

Number of Systems
With Detects (> HRL—%)

Population Affected
(> HRL—%)

Population Affected
(> HRL—%)

TABLE 3 Summary of first regulatory determination occurrence data
Number of Systems
HRL Data With Detects (> %2
Contaminant ug/L Source HRL)—%
Aldrin 0.002 UCMRd2 2/12,165 (0.02)
Dieldrin 0.002 UCMRd2 11/11,788 (0.09)
Hexachlorobutadiene 0.9 UCMRd1 20/12,284 (0.16)
UCMRd2 18/22,736 (0.08)
Manganese 300 NIRS 60/989 (6.1)
Metribuzin 91 UCMRd2 0/13,512 (0)
Napthalene 140 UCMRd1 2/13,452 (0.01)
UCMRd2 2/22,923 (0.01)
Sodium 120,000 NIRS 224/989 (22.6)
Sulfate 500,000 UCMRd2 819/16,495 (4.97)

2/12,165 (0.02)
11/11,788 (0.09)
14/12,284 (0.11)
4/22,736 (0.02)
32/989 (3.2)
0/13,512 (0)
2/13,452 (0.01)
0/22, 293 (0)
131/989 (13.2)
295/16,495 (1.8)

8,700/47.7 M (0.02)
32,200/45.8 M (0.07)
407,600/71.6 M (0.57)
1.6 M/67.1 M (2.3)
68,100/1.5 M (4.6)
0/50.6 M (0)
5,600/77.2 M (0.007)
1,700/67.5 M (0.002)
274,300/1.5 M (18.5)
5.2 M/50.4 M (10.2)

8,700/47.7 M (0.02)
32,200/45.8 M (0.07)
262,500/71.6M (0.37)
3,100/67.1 M (0.005)
39,000/1.5 M (2.6)
0/50.6 M (0)
5,600/77.2 M (0.007)
0/67.5 M (0)
123,600/1.5 M (8.3)
446,200/50.4 M (0.9)

HRL—health reference level; M—million, UCMRd1—Unregulated Contaminant Monitoring, round 1; UCMRd2—UCM, round 2; NIRS—National Inorganics and Radionuclides Survey
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USEPA faces some challenges in making regulatory decisions,
given the limited detections previously discussed. Production and/
or release/use data, such as the Toxic Release Inventory or the
pesticide use data from the National Center for Food and Agri-
cultural Policy could also be used as a surrogate for real national
occurrence data. These data could be used to determine whether
there is a “substantial likelihood” that a contaminant can occur
in drinking water. However, any modeling or extrapolation from
these types of data sources should be validated with the monitor-
ing data from UCMR1 and UCMR2, using the contaminants
with zero or near-zero detections. Whatever surrogates are used
must be validated with the “real” monitoring data. Although the
SDWA statutory language gives USEPA this option, shifting from
actual national monitoring data to modeling to estimate “sub-
stantial likelihood” is a significant policy change for selecting
new contaminants for regulation. Any modeling needs to be
appropriately validated.

USEPA is continuing to work on the Federal Register notice
for a preliminary RD3 that will be published in 2012. At this
point, USEPA will likely issue some positive determinations for
nitrosamines, given their relatively high occurrence percentage
identified in the UCMR2. The biggest issues for nitrosamines are
the small amount of risk they pose in drinking water compared
with the risk in food and to what extent nitrosamines are gener-
ated inside the body (Fristachi & Rice, 2007). USEPA will be
challenged to demonstrate that a nitrosamines regulation will
provide a meaningful opportunity for risk reduction as mandated
by the SDWA. If nitrosamines are to be regulated, appropriate
potential risk management actions must still be addressed. USEPA
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will also likely issue some negative determinations for the con-
taminants listed in Table 8 with zero or near-zero occurrence such
as (but not limited to) disulfoton, diuron, molinate, and RDX. A
potential regulatory determination (either positive or negative)
for chlorate is uncertain at this time given its limited ICR data
and its inclusion in the proposed UCMR3.

REGULATORY DETERMINATIONS VERSUS SIX-YEAR REVIEWS

The policy differences between regulatory determinations
(selecting a new contaminant for regulation) and six-year reviews
(revising an existing regulation) warrant some discussion. A
previous analysis of the supporting data for the first six-year
review found an upper limit of 1,067 systems that could poten-
tially be affected by lower maximum contaminant levels (MCLs),
and USEPA decided not to lower the existing MCLs for these
contaminants (Roberson, 2005). For most of the contaminants
that USEPA considered for potentially lower MCLs, the number
of systems affected was in the range of 10-200. According to
USEPA’s analysis, dichloromethane would affect the largest num-
ber of systems (1,067) by potentially lowering the MCL from
0.005 to 0.00025 mg/L. USEPA concluded that the administrative
and transactional costs for lowering a handful of national drink-
ing water regulations did not make sense for the resulting small
reduction in risk.

Additionally, the resultant changes in exposure from these
two regulatory processes warrant some discussion. With a new
regulation for a new contaminant, systems with relatively high
concentrations of that contaminant are now required to reduce
its concentration to the new MCL. The highest values, or the

TABLE 4 Summary of second regulatory determination occurrence data
Number of Systems | Number of Systems
HRL Data With Detects With Detects Population Population Affected
Contaminant pg/L Source (> %2 HRL—%) (> HRL—%) Affected (> % HRL—%) (> HRL—%)
Boron 1,400 | NIRS 43/989 (4.3) 17/989 (1.7) 42,700/1.48 M (2.9) 6,400/1.48 M (0.4)
gg‘g:gggfg'sadd 70 UCMR1 2/3,868 (0.05) 1/3,868 (0.03) 739,000/225 M (0.33) 500/225 M (< 0.01)
Dachtal mono-acid degradates 70 UCMR1 2/3,868 (0.05) 1/3,868 (0.03) 739,000/225 M (0.33) 500/225 M (< 0.01)
1,1-Dichloro-2,2-bis(p-chlorophenyl) 02 | UCMR1 NR 1/3,867 (0.03) NR 18,000/226 M (0.01)
ethylene
1,3-Dichloropropane 0.4 UCMRd1 15/9,164 (0.16) 15/9,614 (0.16) 436,000/51 M (0.86) 436,000/51 M (0.86)
UCMRd2 50/16,787 (0.30) 38/16,787 (0.23) 193,000/46 M (0.42) 152,000/46 M (0.33)
UCMR1 NR 0/796 (0) NR 0/2.8 M (0)
2,4-Dinitrotoluene 0.05 UCMR1 NR 1/3,866 (0.03) NR 38,000/226 M (0.02)
2,6-Dinitrotoluene 0.05 UCMR1 NR 0/3,866 (0) NR 0/226 M (0)
EPTC 175 UCMR1 0/3,866 (0) 0/3,866 (0) 0/226 M (0) 0/226 M (0)
Fonofos 10 UCMR1 0/295 (0) 0/295 (0) 0/41 M (0) 0/41 M (0)
Terbacil 90 UCMR1 0/3,866 (0) 0/3,866 (0) 0/226 M (0) 0/226 M (0)
1,1,2,2-Tetrachloro-ethane 0.4 UCMRd1 44/20,407 (0.22) 41/20,407 (0.20) 1.6 M/95 M (1.69) 1.5 M/95 M (1.63)
UCMRd2 18/24,800 (0.07) 17/24,800 (0.07) 362,000/71 M (0.51) 56,000/71 M (0.08)
HRL—health reference level; M—million; NIRS—National Inorganics and Radionuclides Survey; UCMR1—first Unregulated Contaminant Monitoring Rule; NR—not reported because method
reporting limit > % HRL; UCMRd1—Unregulated Conaminant Monitoring, round 1; UCMRd2—UCM, round 2
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)

“tails,” of the national exposure to that contaminant are
reduced substantially (to the new MCL) with a new regulation.
With a potential revision to an existing regulation being con-
sidered as part of the six-year review, the current relatively low
exposure (as a result of an existing MCL) is potentially lowered
by a small increment.

Disinfection by-products (DBPs) provide an example of the
differences in the calculated health outcomes and in the policy
implications of promulgating a new regulation versus revising an
existing one. DBPs were first regulated in 1979 under the Total
Trihalomethanes Rule (TTHMR; USEPA, 1979). DBP regulations
were later strengthened with the Stage 1 and Stage 2 of the Dis-
infectants/Disinfection Byproducts Rule (D/DBPR; USEPA,
1998b, 2006). The resultant changes in DBP exposure from these
regulations provide some insights into both health outcomes and
policy implications.

Data collected in finished drinking water between 1975 and
1976 (pre-TTHMR) show mean TTHM levels of 68 pg/L and
a 90th percentile of 150 pg/L (AWWA & AwwaRF, 2002).
Post-TTHMR, data gathered from finished water samples col-
lected between 1997 and 1998 under the ICR show mean
TTHM levels of 28 pg/L and a 90th percentile of 60 pg/L.
These are significant reductions in both the means and 90th
percentiles (150% reduction) resulting from the TTHMR. The
Stage 1 and Stage 2 D/DBPR are more akin to revising an
existing regulation (i.e., the TTHMR). In contrast, USEPA
estimated a 24% reduction in the TTHM levels from the Stage
1 DBPR (USEPA, 1998b).

The preceding example compares the efficacy of developing a
new regulation versus modifying an existing regulation. It is clear
from these data that a new regulation is more effective at reduc-
ing high exposures. This cursory analysis does not address the
policy issue of whether it is better to have a greater percentage
of exposure reduction for a smaller number of systems with
relatively high levels (for regulating a new contaminant) or to
have a small percentage reduction for a larger number of systems
when an existing regulation is revised. The answer is not as
simple as multiplying the number of people affected by the resul-
tant change in concentration of the specific contaminant, and this
policy issue is worthy of a more substantive debate.

The transactional costs between these two regulatory develop-
ment processes also warrant some discussion. When USEPA
promulgates a regulation for a new contaminant, each state has
to develop its own regulation that is at least as strict as the federal
regulation to maintain primacy for their drinking water program.
Additional transactional costs are necessary, and they cannot be
avoided. When revising an existing regulation, USEPA and each
individual state would have to go through its own process to
incorporate these revisions into their own specific requirements.
The transactional costs for both new and revised regulations are
not inconsequential, especially given the current fiscal climate at
both the national and state levels.

Community water systems are normally required to conduct
an initial round of quarterly monitoring for any new contaminant
that is being regulated, and that cost can be significant from a
national perspective. Assuming a national average of two entry
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points to the distribution system for the 52,000 regulated com-
munity water systems (CWSs) and an analytical method that costs
$125, the initial round of quarterly monitoring for a year for a
new contaminant would cost $52 million. The cost for each CWS
is only $1,000, but the total national cost is significant. The
additional monitoring costs for revising a regulation (assuming
the standard was lowered) are more difficult to quantify because
existing monitoring waivers might not apply and a new initial
round of monitoring might be required to ensure that the CWSs
are well below the revised standard.

Additionally, the drinking water sector has spent a significant
amount of time and resources for UCMR1 and UCMR2 (and
more will be spent on UCMR3) as shown here:

TABLE 5 Thirty-two CCL3 contaminants discussed at June 16,

2011, stakeholder meeting

CCL3 Contaminants

Nitrosamines
N-nitrosodimethylamine (NDMA)
N-nitrosodiethylamine (NDEA)
N-nitrosodi-n-propylamine (NDPA)
N-nitrosopyrrolidine (NPYR)
N-nitrosodiphenylamine (NDPhA)

Chlorate

Molybdenum

Strontium

Vanadium

1,1,2-Tetrachloroethane

1,2,3-Trichloropropane (TCP)

1,3-Dinitrobenzene

1,4-Dioxane

Methyl tert butyl ether (MTBE)

Nitrobenzene

Perfluorooctane sulfonic acid (PFOS)

Perfluorooctanic acid (PFOA)

RDX (cyclotrimethylenetrinitramine)

Dimethoate

Disulfoton

Diuron

Molinate

Terbufos

Terbufos sulfone

Acetochlor

Acetochlor ethanesulfonic acid

Acetochlor oxanilic acid

Alachlor ethanesulfonic acid

Alachlor oxanilic acid

Metolachlor

Metolachlor ethanesulfonic acid

Metolachlor oxanilic acid
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e UCMR1— $14.5 million (USEPA, 1999),

o UCMR2— $29 million (USEPA, 2007b), and

¢ Proposed UCMR3— $43.6 million (USEPA, 2011c).

The combined investment of $43.5 million in UCMR1 and
UCMR?2 is significant given the relatively large number of con-
taminants with zero and near-zero detects. No one can argue that
nondetects are good from a public health perspective because zero
detects in a UCMR conclusively demonstrates that contaminant
“X” does not occur in drinking water. The question is whether
we can better optimize the selection of the UCMR analytes to fill
the occurrence data gaps of the contaminants with the greatest
potential adverse health effects.

WHAT THE FUTURE HOLDS

USEPA faces significant challenges ahead in selecting new
contaminants for regulation, and that situation is unlikely to
change in the future. The number of new chemicals being devel-
oped every day is increasing. New and improved analytical
methods continue to drive down detection limits, and the detec-
tion of new and emerging chemicals in drinking water raises
concerns about potential adverse health effects. This is especially
problematic if corresponding health effects data at low levels
typically found in the environment are not yet available.

The Government Accountability Office (GAO) released a
report in May 2011 recommending improvements to the process
that USEPA uses to make decisions on regulating contaminants
(GAO, 2011). Some of the GAQ’s recommendations advised that
USEPA’s Office of Water should:

e develop criteria and a process for identifying CCL contami-
nants that present the greatest public health concern,

e develop a coordinated process to obtain both health effects
and occurrence data for the CCL contaminants, and

e use its full statutory authority under the SDWA to require
UCMR testing for 30 contaminants and should require assess-
ment monitoring (as opposed to screening) for most (or all) of
the 30 contaminants.

Clearly, implementing all of GAO’s recommendations would
require a substantial investment of time and financial resources
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by USEPA. In addition, some of GAO’s recommendations, such
as the development of policies or guidance to interpret the broad
statutory criteria, might limit the discretionary authority currently
allowed the USEPA administrator under the SDWA.

USEPA is also under pressure from some in Congress and from
some environmental advocates to “do something,” i.e., regulate
something new. The current fiscal climate probably will exacer-
bate these problems. USEPA’s budget will likely be reduced in the
future, resulting in fewer resources for both the regulatory devel-
opment process and the supporting research. Water utilities are
also experiencing revenue challenges that restrict their ability to
support research.

In the future, the regulatory development process for new
contaminants will be chasing smaller and smaller risks com-
pared with those posed by the 91 contaminants currently regu-
lated. Proving that regulating a new contaminant provides a
meaningful opportunity for risk reduction as set forth in the
SDWA will continue to be a challenge for USEPA. Although
these challenges continue to grow for USEPA, water utilities
need to be able to explain the risk reductions that are antici-
pated by the new regulations.

That does not, however, mean that the water sector should
throw up its hands and declare that this policy question is too
difficult to solve. One potential solution is a more collaborative
process between USEPA, state regulators, water systems, environ-
mental advocates, and other stakeholders on how to refine the
process for identifying new contaminants for regulation. USEPA
has done this in the past through the National Drinking Water
Advisory Council and federal advisory committees in addition to
using other available methods of collaboration.

The agency is also working on making the regulatory develop-
ment process more efficient by regulating contaminants as a
group rather than addressing them one at a time. USEPA has
regulated groups in the past (e.g., DBPs and radionuclides).
USEPA has identified carcinogenic volatile organic chemicals
(cVOCs) as the first group to be regulated under this new
approach (USEPA, 2011d). The ¢VOC Rule is scheduled to be
proposed in 2013.

TABLE 6 Summary of UMCR2 nitrosamines occurrence data*
Number
MRL of Samples Number of Approximate Population

Nitrosamine ng/L With Detects Systems With Detects Affected by Detects
NDMA 2 1,787 (10%) 324 (27%) 94 M

NDEA 5 46 (0.3%) 26 (2.2%) 13 M

NPYR 2 41 (0.2%) 21 (1.8%) 9M

NDBA 4 9 (0.05%) 5 (0.4%) 2M

NMEA 3 3(0.02%) 3(0.3%) 0.2M

NDPA 7 0 0 0

*As of Mar. 1, 2011, determined from approximately 17,900 samples collected from 1,200 public water systems

M—million, MRL—minimum reporting level, NDBA—N-nitrosodibutylamine, NDEA—N-nitrosodiethylamine, NDMA—N-nitrosodimethylamine, NDPA—N-nitrosodipropylamine,
NMEA—N-nitrosomethylethylamine, NPYR—N-nitrosopyrrolidine, UCMR2—Unregulated Contaminant Monitoring Rule 2
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More work is needed to refine the existing process for identify-
ing new contaminants for regulation so that the public is assured
that the drinking water is safe. At the same time, more outreach
is needed so that the public understands that detection does not
necessarily equate to risk. Addressing both of these needs will be
a challenge for both USEPA and the drinking water community.

ACKNOWLEDGMENT

The author thanks Gary R. Lynch from Park Water Company
for his reviews of early drafts of this article and for his sugges-
tions to improve it.

ABOUT THE AUTHOR
W J. Alan Roberson is the director

of federal relations for AWWA in the

association’s government affairs office

at 1300 Eye St. NW, Suite 701W,

Washington, DC 20005-3314.

He can be reached at

aroberson@awwa.org.

E202

PEER REVIEW
Date of submission: 12/05/2011
Date of acceptance: 02/10/2012

REFERENCES

AWWA and AwwaRF, 2002. Information Collection Rule Data Analysis (M.J.
McGuire, J.L. McLain, and A. Obolensky, editors). Denver.

Brandhuber, P; Clark, S.; & Morley, K., 2009 A Review of Perchlorate Occurrence
in Public Drinking Water Systems. Jour. AWWA, 101:11:63.

CAS (Chemical Abstracts Service), 2011. www.cas.org/ (accessed Dec. 2, 2011).

Curtis, T., 2011. Personal communication.

Fristachi, A. & Rice, G., 2007. Estimation of the Total Daily Intake of NDMA Attribut-
able to Drinking Water. Jour. Water & Health, 05:3:341.

GAO, 2011. Safe Drinking Water Act: EPA Should Improve Implementation of
Requirements on Whether to Regulate Additional Contaminants. GAQO-11-
254. Washington.

National Research Council, 2001. Classifying Drinking Water Contaminants for
Regulatory Consideration. National Academy Press, Washington.

NaturalNews, 2011. Sucralose Found in Drinking Water Supply for More Than 28
Million Americans. www.naturalnews.com/033661_sucralose_drinking_
water.html (accessed Nov. 28, 2011).

TABLE 7 Summary of occurrence data for 10 CCL3 contaminants
HRL Systems (> HRL—%) Maximum
Contaminant ug/L Data Source or Samples With Detects ug/L
Chlorate* 210 ICR hypochlorite 22/59 (37)
ICR chlorine dioxide 15/29 (52)
Molybdenum 35 NIRS 6/989 (0.6)
Strontium* 4,200 NIRS 23/989 (2.33)
Vanadium* 21 NIRS 17/989 (1.7)
1,1,1,2-Tetra-chloroethane 1 UCMRd1 9/17,000 (0.05)
UCMRd2 8/24,000 (0.03)
State of North Carolina 5/2,500 (0.2; samples)
1,2,3-Trichloropropane (TCP)* 0.005 UCMRd1 44/17,000 (0.3)
UCMRd2 19/24,000 (0.1)
State of Califonia 157/400 (4; samples)
1,4-Dioxine* 3 State of California 13/218 (6; samples)
Methyl tert butyl ether (MTBE) 194 UCMRI1A 5/4,000 (0.13)
State of California 19/4,000 (0.4; samples)
Perfluorooctanic acid (PFOA)* 11 Slt?e;\tlzrc;f Alabama (from Tennessee 18/40 (45; samples) 0.598
State of Minnesota 7185 (8; samples) 0.9
State of New Jersey 4/7 (57; samples) 0.55
. . ) All detects in samples from the
State of Ohio (from Little Hocking) distribution system > HRL 7.2
Perfluooctane sulfonic acid (PFOS)* 0.2 SFt;l\t/ng Alabama (from Tennessee 40/40 (100; samples) 0.144
State of Minnesota 6/85 (7; samples) 1.4
State of New Jersey 2/7 (29; samples) 0.014

* Proposed for third Unregulated Contaminant Monitoring Rule (UCMR3)

CCL3—Contaminant Candidate List 3; HRL—health reference level; ICR—Information Collection Rule; NIRS—National Inorganics and Radionuclides Survey; UCMR1A—first Unregulated Contaminant

Monitoring Rule assessment survey; UCMRd1—unregulated contaminant monitoring, round 1; UCMRd2—unregulated contaminant monitoring, round 2

2012 © American Water Works Association


mailto:aroberson@awwa.org
http://www.cas.org/
http://www.naturalnews.com/033661_sucralose_drinking_water.html
http://www.naturalnews.com/033661_sucralose_drinking_water.html

Roberson | http://dx.doi.org/10.5942/jawwa.2012.104.0036
Journal - American Water Works Association
PEER-REVIEWED

TABLE 8 Potential RD3 negative determinations
UCMR1A | UCMR1S | UCMR2A
Contaminant Detects Detects Detects
1,3-Dinitrobenzene 0
Nitrobenzene 2 0
RDX 3
Dimethoate 0
Disulfoton 0
Diuron 1
Molinate 1
Terbufos 0
Terbufos sulfone 1
RD3—third regulatory determination, UCMR1A—first Unregulated Contaminant Monitoring Rule
assessment monitoring, UCMR1S—first Unregulated Contaminant Monitoring Rule screening
monitoring, UCMR2A—second Unregulated Contaminant Monitoring Rule assessment monitoring

NDWAC (National Drinking Water Advisory Council), 2004. Report on the CCL
Classification Process. www.epa.gov/safewater/ndwac/pdfs/report_ccl_
ndwac_07-06-04.pdf (accessed Nov. 11, 2011).

Roberson, J.A.; Lueders, M.; Adams, C.; & Rosen, J.S., 2009. Risk Indexes for
Draft CCL3 Chemicals. Jour. AWWA, 101:9:64.

Roberson, J.A., 2005. Triggers Behind the Regulatory Development Triad. Jour.
AWWA, 97:3:66.

USEPA (US Environmental Protection Agency), 2011a. Drinking Water: Regula-
tory Determination on Perchlorate. Fed. Reg., 76:29:7762.

USEPA, 2011b. Regulatory Determinations for the Third Drinking Water
Contaminant Candidate List. http://water.epa.gov/scitech/drinkingwater/
dws/ccl/upload/Preliminary-Regulatory-Determinations-3-June-16th-
Public-Meeting-Slides.pdf (accessed Nov. 11, 2011).

USEPA, 2011c. Revisions to the Unregulated Contaminant Monitoring Rule
(UCMR3) for Public Water Systems; Proposed Rule. Fed. Reg., 76:42:11713.

USEPA, 2011d. Basic Questions and Answers for the Drinking Water Strategy
Contaminant Groups Effort. http://water.epa.gov/lawsregs/rulesregs/sdwa/
dwstrategy/upload/FactSheet_DrinkingWaterStrategy_VOCs.pdf (accessed
Nov. 11, 2011).

E203

USEPA, 2010. Announcement of Completion of EPA's Review of Existing Drinking
Water Standards and Request for Public Comment and/or Information on
Related Issue. Fed. Reg., 75:59:15500.

USEPA, 2009a. Drinking Water Contaminant Candidate List 3 — Final. Fed. Reg.,
74:194:51850.

USEPA, 2009b. Drinking Water: Perchlorate Supplemental Request for
Comments. Fed. Reg., 74:159:41883.

USEPA, 2008a. Regulatory Determinations Regarding Contaminants on the
Second Drinking Water Contaminant Candidate List. Fed. Reg.,
73:147:44251.

USEPA, 2008b. Drinking Water: Preliminary Regulatory Determination on
Perchlorate. Fed. Reg., 73:198:60262.

USEPA, 2007a. Regulatory Determinations Regarding Contaminants on the
Second Drinking Water Contaminant Candidate List—Preliminary
Determinations. Fed. Reg., 72:83:24016.

USEPA, 2007b. Unregulated Contaminant Monitoring Rule (UCMR) for Public
Water Systems Revisions. Fed. Reg., 72:2:367.

USEPA, 2006. Stage 2 Disinfectants/Disinfection Byproducts Rule: Final Rule.
Fed. Reg., 71:2:387.

USEPA, 2005. Drinking Water Contaminant Candidate List 2: Final Notice. Fed.
Reg., 70:36:9071.

USEPA, 2003a. Announcement of Completion of EPA's Review of Existing Drinking
Water Standards. Fed. Reg,. 68:138:42908.

USEPA, 2003b. Announcement of Regulatory Determinations for Priority
Contaminants on the Drinking Water Contaminant Candidate List. Fed.
Reg,. 68:138:42897.

USEPA, 2002. Announcement of Preliminary Regulatory Determinations for
Priority Contaminants on the Drinking Water Contaminant Candidate List.
Fed. Reg., 67:106:38222.

USEPA, 1999. Revisions to the Unregulated Contaminant Monitoring Rule
Regulation for Public Water Systems. Fed. Reg., 64:180:50555.

USEPA, 1998a. Announcement of the Drinking Water Contaminant Candidate List.
Fed. Reg., 63:40:10273.

USEPA, 1998b. Stage 1 Disinfectants/Disinfection Byproducts Rule: Final Rule.
Fed. Reg., 63:241:69389.

USEPA, 1979. Total Trihalomethanes Rule: Final Rule. Fed. Reg.,
44:231:68624.

2012 © American Water Works Association


http://www.epa.gov/safewater/ndwac/pdfs/report_ccl_ndwac_07-06-04.pdf
http://www.epa.gov/safewater/ndwac/pdfs/report_ccl_ndwac_07-06-04.pdf
http://water.epa.gov/scitech/drinkingwater/dws/ccl/upload/Preliminary-Regulatory-Determinations-3-June-16th-Public-Meeting-Slides.pdf
http://water.epa.gov/scitech/drinkingwater/dws/ccl/upload/Preliminary-Regulatory-Determinations-3-June-16th-Public-Meeting-Slides.pdf
http://water.epa.gov/scitech/drinkingwater/dws/ccl/upload/Preliminary-Regulatory-Determinations-3-June-16th-Public-Meeting-Slides.pdf
http://water.epa.gov/lawsregs/rulesregs/sdwa/dwstrategy/upload/FactSheet_DrinkingWaterStrategy_VOCs.pdf
http://water.epa.gov/lawsregs/rulesregs/sdwa/dwstrategy/upload/FactSheet_DrinkingWaterStrategy_VOCs.pdf

Appendix B
Development of Recommendations for the Fourth Contaminant Candidate List
Roberson, J.A.; Adams, C.; Bench, R.; and Rosen, J.S.

http://dx.doi.org/10.5942/jawwa.2015.107.0127



http://dx.doi.org/10.5942/jawwa.2015.107.0127











































	RegDet4 Comments Cover Letter 04172020 Final
	ASDWA Final Comments on EPA Regulatory Determination for PFOA and PFOS 04172020
	Appendix A
	Informing Regulatory Decisions jawwa.2012.104.0036
	Appendix B
	jawwa 2015 roberson et al CCL4 recommendations

