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ENVIRONMENTAL PROTECTION
WATER RESOURCE MANAGEMENT
DIVISION OF WATER SUPPLY AND GEOSCIENCE
Discharges of Petroleum and Other Hazardous Substances Rules; Ground Water Quality Standards
Rules; Private Well Testing Act Rules; Safe Drinking Water Act Rules; and New Jersey Pollutant
Discharge Elimination System Rules
Ground Water Quality Standards and Maximum Contaminant Levels (MCLs) for Perfluorooctanoic Acid
(PFOA) and Perfluorooctanesulfonic Acid (PFOS)
Adopted Amendments: N.J.A.C. 7:1E Appendix A, 7:9C Appendix Table 1, 7:9E-2.1, 7:10-5.2,
and 12.30; and 7:14A-4 Appendix A and 7.9
Proposed: April 1, 2019, at 51 N.J.R. 437(a).
Adopted: March 31, 2020, by Catherine R. McCabe, Commissioner, Department of Environmental
Protection.
Filed: March 31, 2020, as R.2020 d.059, with non-substantial changes not requiring additional public
comment or response, pursuant to N.J.A.C. 1:30-6.3.
Authority: N.J.S.A. 13:1B-3 et seq., 13:1D-1 et seq., 13:1D-125 through 133, 13:1E-1 et seq., 26:2C-1 et
seq., 13:1K-1 et seq., 58:10-23.11, 58:10-46 through 50, 58:10A-1 et seq., 58:11-9.1 et seq., 58:11-23 et
seq., 58:11-49 et seq., 58:11-64 et seq., 58:11A-1 et seq., 58:12A-1 et seq., and 58:12A-26 et seq.
DEP Docket Number: 02-19-03.
Effective Date: June 1, 2020.
Expiration Dates: April 4, 2021, N.J.A.C. 7:9C;

January 23, 2022, N.J.A.C. 7:9E;

March 29, 2024, N.J.A.C. 7:10; and
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October 23, 2020, N.J.A.C. 7:18.

This rule adoption may be viewed or downloaded from the Department’s website at

http://www.nj.gov/dep/rules/adoptions.html.

The Department is adopting amendments to the New Jersey Safe Drinking Water Act (SDWA)
rules at N.J.A.C. 7:10 to establish, as recommended by the New Jersey Drinking Water Quality Institute
(Institute), a maximum contaminant level (MCL) for perfluorooctanoic acid (PFOA) of 0.014 micrograms
per liter (ug/l) and an MCL for perfluorooctanesulfonic acid (PFOS) of 0.013 pg/Il. PFOA and PFOS are
part of a larger class of substances referred to as per- and polyfluoroalkyl substances (PFAS, previously
referred to by the Institute as perfluorinated compounds, or PFCs), which have been detected in
drinking water supplies in New Jersey and which, as explained further below, pose serious health threats
to consumers. The Department previously established an MCL for another PFAS, perfluorononanoic acid
(PFNA), on September 4, 2018 (see 50 N.J.R. 1939(a)). Currently, there are no Federal drinking water
standards for these contaminants.

The MCLs apply to public community and public noncommunity water systems. Public
community and public noncommunity water systems are required to routinely monitor for
contaminants for which MCLs have been established and to treat water when there is an exceedance of
an MCL. Public community water systems are water systems that have at least 15 service connections
used by year-round residents, or regularly serve at least 25 year-round residents. Public noncommunity
water systems include public nontransient noncommunity and public transient noncommunity water
systems. Public nontransient noncommunity water systems do not serve year-round residents but do
serve at least 25 of the same individuals for more than six months of any calendar year. Examples

include schools or office parks that have their own water source.


http://www.nj.gov/dep/rules/adoptions.html
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Monitoring requirements for PFOA and PFOS for public community and public nontransient
noncommunity water systems are being adopted and the existing rules at N.J.A.C. 7:10-5.2 will be
recodified accordingly. In addition, the adopted amendments delineate the information regarding PFOA
and PFOS that public community water systems must include in the annual consumer confidence report
(CCR) describing the quality of the water delivered to customers.

Further, the Department is also adopting amendments to the Private Well Testing Act (PWTA)
rules at N.J.A.C. 7:9E to require testing of private wells subject to sale or lease and to amend the SDWA
rules to require testing of newly constructed wells for public noncommunity water systems and
nonpublic water systems for PFNA, PFOA, and PFOS.

The Department is adopting amendments to the Ground Water Quality Standards (GWQS) at
N.J.A.C. 7:9C to establish a specific ground water quality standard for PFOA of 0.014 pg/l and a specific
ground water quality standard for PFOS of 0.013 pg/l. The Department previously established a specific
ground water quality standard for PFNA on January 16, 2018 (see 50 N.J.R. 334(a)). Once adopted, the
new ground water quality standards for PFOA and PFOS will also serve as the remediation standards for
cleanup of contaminated ground water in accordance with N.J.A.C. 7:26D-2.2(a).

Further, and in accordance with the New Jersey Pollutant Discharge Elimination System
(NJPDES) rules at N.J.A.C. 7:14A, the Department is adopting the addition of PFNA, PFOA, and PFOS to
the Permit Application Testing Requirements/Pollutant Listings and the Requirements for Discharges to
Ground Water.

PFOA and PFOS exist as acids and anions. However, because established testing and reporting
requirements use the acid form of both contaminants, the adopted amendments to the GWQS, and the
PWTA, SDWA, and NJPDES rules reference the acid form.

Lastly, the Department is adopting the addition of PFOA and PFOS to the List of Hazardous
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Substances at N.J.A.C. 7:1E, Discharges of Petroleum and Other Hazardous Substances (DPHS) rules. The
owners or operators of major facilities that store PFOA and PFOS may store these substances in multiple
forms. Therefore, the listing will reference these forms, which include acids, anions, salts, and esters. In

addition, the Department is adopting the addition of PFNA’s anionic form, salts, and esters to the List of

Hazardous Substances.

Summary of Hearing Officer's Recommendation and Agency’s Response:

The Department held a public hearing on the notice of proposal on Wednesday, May 15, 2019,
at 2:00 P.M., in the Department’s Public Hearing Room, 401 East State Street, Trenton, New Jersey.
Filina Poonolly, an Environmental Engineer for the Division of Water Supply and Geoscience, was the
hearing officer. Ten persons commented at the public hearing. After considering the testimony at the
public hearing and the written comments received, the hearing officer recommended that the
Department adopt the amendments. The Department accepts the recommendation. A record of the
public hearing is available for inspection in accordance with applicable law by contacting:

Department of Environmental Protection
Office of Legal Affairs

Attn: DEP Docket Number: 02-19-03
401 East State Street, 7th Floor

Mail Code 401-04L

PO Box 402

Trenton, New Jersey 08625-0402
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Summary of Public Comments and Agency Responses:
The following persons timely submitted comments on the notice of proposal:

1. Jill Arbuckle

2. Eric Benson, New Jersey Campaign Director, Clean Water Action

3. Richard Bizub, Director for Water Programs, Pinelands Preservation Alliance

4. Mary Brosius

5. Richard Burgstresser, Turpin Realtors

6. Kerry Butch, Rutgers University Center for Environmental Exposures and Disease

7. Richard Calbi Jr.

8. Raymond Cantor, Vice President Government Affairs, New Jersey Business Industry
Association

9. Tracy Carluccio, Deputy Director, Delaware Riverkeeper Network

10. Christopher J. Connors, Senator, 9th District Legislative Offices

11. James Cosgrove, Vice President, Kleinfelder on Behalf of Sussex County Municipal Utilities
Authority

12. Delaware River Keepers Network

13. John Demaio

14. Michael Egenton, Executive Vice President, New Jersey State Chamber of Commerce
15. Margaret Elis, Laboratory Manager, J.R. Henderson Labs, Inc.

16. Norm Farmer, SGS Orlando

17. Mark Feitelson, President, Precision Analytical Services, Inc.
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18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Kathleen Fultz, Water Quality Association

Michael Furrey, Agra Environmental and Lab Services

Margaret Gallos, Association of Environmental Authorities

Joshua Greene, Vice President Government and Industry Affairs, A. O. Smith Corporation
Izhar Groner

Dennis Hart, Executive Director, Chemistry Council of New Jersey

John Hoertz, Acting Regional Environmental Coordinator, Department of Defense
Phyllis Howe

Karen Isky

Samantha Jones, Director of Regulatory Affairs, Site Remediation Industry Network
Dan Kennedy, Utility and Transportation Contractors Association of New Jersey

Harvey Klein, Laboratory Director, Garden State Laboratories

Christopher Len, Executive Director, Clean Water Advocacy Center, Inc.

Howard Levison, Township of South Orange Village

David Loveday, Government Affairs Director, Water Quality Association

Grant Lucking, Vice President of Environmental Affairs, New Jersey Builders Association
Rocco Mercuri, Gilmore & Associates, Inc.

New Jersey Realtors

Joseph Noonan, EWMA, Inc.

Kimberly Ong, Senior Attorney, Natural Resources Defense Council

Dennis Palmer, Executive Director/Chief Engineer, The Landis Sewerage Authority
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39. Linnet Pereira
40. Kimber Ray, New Jersey Council of Watershed Associations
41. Steven Risotto, Senior Director, American Chemistry Council
42. Jeffery Sepesi, 3M
43. Bruce Shapiro, Deputy Director of Regulatory Affairs, New Jersey Realtors
44, Judy Shaw
45. Vikram Sikand
46. Fay M. Smith, BHHS Fox & Roach Realtors
47. Michelle Smith, Senior Project Scientist, Newfields
48. Eileen Snyder, Alpha Analytical, Inc.
49. Joseph Stanley, Chair, American Water Works Association New Jersey Section
50. Jeff Tittel, Director, New Jersey Sierra Club
51. James Votaw, Responsible Science Policy Coalition
52. Sam Weinstein, Princeton Public Affairs Group on Behalf of American Water Works
Association New Jersey Section
53. Suzanne Wilder
The comments received and the Department’s responses are summarized below. The number(s)
in parentheses after each comment identify the respective commenter(s) listed above.
Comments in support of the amendments
1. COMMENT: The proposed amendments are supported. (1, 2, 3,6,9, 12, 13, 16, 18, 19,

20, 21, 22, 28, 29, 30, 32, 33, 36, 37, 39, 40, 45, 48, 49, 50, 52, and 53)
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2.  COMMENT: Given the high prevalence and wide distribution of these chemicals found in
New Jersey and their known adverse health effects, there is concern about the presence of
these highly toxic compounds in drinking water, the environment, and the risks they pose to
the families and communities of New Jersey. Swift action by the Department is needed to adopt

the proposed changes to regulations. (12)

RESPONSE TO COMMENTS 1 AND 2: The Department acknowledges the comments in support of the
amended rules. The Department is charged with the protection of the environment and public health
and continues to ensure that there is clean and safe drinking water for all of New Jersey’s citizens. The
Department agrees that promulgation of MCLs is an important part of protecting public health and,

therefore, has prioritized this adoption accordingly.

3. COMMENT: There is some concern over the lack of "local" laboratories, turnaround
time, and capacity for these parameters. There is no need for the laboratory to be located
within the State of New Jersey. Certain laboratories are located in New Jersey and can be used
as a drop off point for samples, they also provide a courier service that may be utilized for
bottle kit delivery or sample pick up. They will then ship the samples to the appropriate
laboratory for analysis. (16)

4, COMMENT: The laboratories in attendance at the stakeholder meeting were confident
that they could provide the adequate capacity necessary for both the Private Well Testing Act
Rule proposal, as well as the other rules. (48)

RESPONSE TO COMMENTS 3 AND 4: The Department agrees with the commenters. There are currently

19 laboratories certified to conduct the required testing, including two in New Jersey. Upon adoption, all

8



NOTE: THIS IS A COURTESY COPY OF THIS RULE ADOPTION. THE OFFICIAL VERSION WILL BE
PUBLISHED IN THE JUNE 1, 2020 NEW JERSEY REGISTER. SHOULD THERE BE ANY DISCREPANCIES
BETWEEN THIS TEXT AND THE OFFICIAL VERSION OF THE ADOPTION, THE OFFICIAL VERSION WILL
GOVERN.

public community water systems and public nontransient noncommunity water systems will begin
monitoring for PFOA and PFOS within the first quarter of 2021. Owners of private wells subject to sale or
lease will be required to test for PFNA, PFOA, and PFOS starting 18 months after the amended rules are
effective. The Department believes this will allow additional laboratories time to purchase equipment,
train staff, and obtain certification in New Jersey, as necessary, and to coordinate with public water
systems to ensure samples are collected and reported in accordance with proposed requirements, thus,
avoiding monitoring violations. In addition, this will allow enough time to address the technical
complexity of sampling and analysis for these parameters in accordance with the PWTA. The

Department anticipates additional laboratories will become certified as this rulemaking is implemented.

5. COMMENT: We support the adoption of the proposed regulations regarding PFAS
chemicals, specifically PFOA and PFOS and the additional proposals for PFNA. Given the high
prevalence and wide distribution of these chemicals found in New Jersey and their known
adverse health effects, we are deeply concerned about the presence of these highly toxic
compounds in drinking water, the environment around us, and the risks they pose to families
and communities. We support swift action by the Department to adopt the proposed changes
to regulations and offer some suggestions for stricter standards.

We are concerned for our health, our family’s and our community’s health. PFOA and
PFOS build up in the human body, are difficult to excrete, and even tiny concentrations in
drinking water can have adverse health effects. Many of us have been drinking contaminated

water for decades.
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PFAS are linked to devastating disease and adverse health conditions. For PFOA these
include Kidney Cancer, Testicular Cancer, Thyroid Disease, High Cholesterol, Pregnancy-Induced
Hypertension/Preeclampsia, and Ulcerative Colitis. For PFOS these include decreased vaccine
response and increased cholesterol, with toxicological effects in animals to the liver, immune
system, endocrine, metabolic, and neurological systems. The developing fetus and young show
several damaging developmental effects. (37)

6. COMMENT: We believe these new rules would be an important and overdue step to
establishing stricter standards needed for PFOA and PFOS. This is critical for protecting our
drinking water and groundwater. PFOA and PFOS are water soluble, and once they
bioaccumulate in a body they never leave. (50)

7. COMMENT: We have been waiting for this change for nine years. Over that time the
bioaccumulation of the chemicals in the environment has only magnified the health hazards.
(50)

RESPONSE TO COMMENTS 5, 6, AND 7: The Department agrees that a public health-protective
approach in addressing PFOA and PFOS in drinking water and ground water designated for
potable supply use is warranted because these chemicals are extraordinarily persistent in the
environment, bioaccumulate in humans, are slowly excreted with human half-lives of several

years, and there is substantial evidence that even relatively low exposures increase the risk of

multiple human health effects.

10
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8. COMMENT: There is no time left to protect our health as the dangers are already
present in our water supplies, communities, and have contaminated our bodies. In the face of
widespread public concern about PFOS chemicals, contaminated sites around the State,
occurrence in drinking water sources and mounting evidence of a wide array of health effects,
we encourage the Department to continue using all available authority to address this issue.
We need to know more about where PFOS chemicals are manufactured and are used, and how
they get into our environment and how to clean them up. We need to stop PFOS discharges
into the environment including into surface and groundwater that provide our drinking water.
(2)

RESPONSE: The requirements set forth in the amendments to the Department’s SDWA rules
will reduce human exposure to this contaminant in drinking water by ensuring public
community water systems and public nontransient noncommunity water systems consistently
monitor the water to ensure compliance with the MCLs and treat to remove the contaminant(s)
as necessary. The adopted specific ground water quality standards for PFOA and PFOS will
ensure that current and scientifically based standards to protect, maintain, and restore ground
water quality are in place. Permitted discharges to ground water and remediation of
contaminated ground water will be required to achieve these health-based standards, which
will reduce potential adverse impacts to public health and the environment from these
contaminants in the ground water.

Testing requirements being adopted under the PWTA will help ensure that all buyers

and sellers of real property are provided with information regarding the quality of onsite

11
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potable well water in order to protect themselves from exposure to these contaminants, if
detected. Similarly, landlords of properties where the source of potable water is a well subject
to the PWTA will also be required to test for these contaminants and to advise tenants
accordingly.

These requirements will also result in the collection of more data on the quality of water
Statewide through required reporting of PWTA and remediation and remedial action permit
sample results to the Department. The Department will utilize the data to ascertain ground
water quality throughout the State and to provide information to counties, municipalities, other
government entities, and the public. This will assist the Department and local health authorities
in identifying areas of health concerns and directing resources to reduce or eliminate human
exposure to drinking water contaminants in those areas.

Upon adoption, PFOA and PFOS will be listed as hazardous substances on the DPHS rules
at N.J.A.C. 7:1E Appendix A. N.J.A.C. 7:1E Appendix A lists all substances that, in addition to
petroleum and petroleum products, are considered hazardous substances under the Spill
Compensation and Control Act (Spill Act), N.J.S.A. 58:10-23.11 et seq. The Spill Act provides
strict liability for cleanup and removal costs resulting from any discharge of a hazardous
substance.

In addition, the listing of PFOA and PFOS under the DPHS Appendix A List of Hazardous
Substances will also require owners and operators of industrial establishments who are subject

to the Industrial Site Recovery Act (ISRA), N.J.S.A. 13:1K-6 et seq., to remediate applicable sites

prior to their sale or transfer or upon cessation of business operations. The inclusion of PFOA

12
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and PFOS to the DPHS Appendix A List of Hazardous Substances will impose upon all

responsible parties, regardless of the environmental statute they are liable under, the

obligation to identify and remediate PFOA and PFOS discharges.

Compliance with the Safe Drinking Water Act and the Administrative Procedure Act

9. COMMENT: The Department appears to have inadequately addressed, or ignored, the
significant costs that will be faced by public agencies, businesses, homeowners, and taxpayers if
these proposals are enacted.

Specifically, the Department estimates that 207 public water systems in the State have
levels of PFOA above the proposed MCL, and that PFOS levels in 97 systems exceed the
proposed MCL. Assuming that there is some overlap between the two lists, the total number of
potentially affected systems could exceed 200. By some estimates, total capital costs to comply
with the proposed MCLs would exceed $260 million.

What’s more, based on the Department’s estimate of $80,000 per year, total operating
costs would exceed $16 million annually. Not surprisingly, the Department’s draft suggests
MCL compliance costs “will be ultimately passed on to consumers” but makes no reference to
the “limits of practicability and feasibility” standard prescribed in the SDWA. (14)

10. COMMENT: Since these capital and maintenance costs will ultimately be passed onto
the customers of the water systemes, it is imperative that the Department evaluates how the
cost of compliance with the proposed MCLs will impact the households served by the systems.

In addressing the costs for individual households, the United States Environmental Protection

13
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Agency’s (USEPA) National Drinking Water Advisory Council (NDWAC) recommends that a given
drinking water standard be considered affordable if the annual cost per customer to meet the
standard does not exceed 1.0 percent of the median household income for the median system
in each drinking water system size category. Without estimating the increased cost to
households served by the affected water systems, the Department cannot determine whether
its proposed MCLs are affordable, and, thus, whether they can be considered practicable and
feasible. (27)

11. COMMENT: As part of the proposed rule, the Department discusses the potential
economic impact of the MCLs and other proposed testing and remediation requirements.
However, the proposal’s economic impact analysis is inadequate for several reasons. First, the
agency does not provide a quantified estimate of the proposed rule’s costs. Second, since the
Department does not provide a cost estimate, it cannot demonstrate how these costs will be
distributed to New Jersey households, businesses, public utilities, and local governments. Third,
the proposed rule’s discussion omits the adverse economic impact from delayed
redevelopment and its attendant economic activity. (51)

12. COMMENT: If water rates rise proportionately to pay for these costs, lower income
households will face a disproportionate burden. Households bear two types of costs from the
regulation: (1) their water bills increase; and (2) since water is an essential component in many

goods, prices of basic consumer goods are also likely to increase. Since lower income

households spent a greater percentage of their income on water services and on basic

14
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consumer goods, the Department’s proposed regulation will have a disproportionately greater
effect on lower income households. (51)

RESPONSE TO COMMENTS 9, 10, 11, AND 12: As stated in the notice of proposal’s Economic
Impact statement, the impacts of the amendments depend on various factors, including the
number of water systems that install treatment, the type of treatment being implemented, site
conditions, existing treatment, background quality of the source water, the size of the
installation, and the concentration of the target contaminant in source water. According to
Department records, the estimated cost of installing a GAC treatment system has ranged from
$500,000 to $1 million for a one million-gallon-per-day (one MGD) treatment plant (serving
about 10,000 people). Costs will be project specific, ranging from simply replacing filter media
in existing GAC vessels to full treatment plant construction and upgrades. For example, systems
that require a new treatment plant will incur higher costs for design, building and infrastructure
construction, labor, and treatment components such as pumps, chemical storage and feed
systems, monitoring instruments, and holding tanks. Costs associated with the operation and
maintenance of a GAC system, which include periodic regeneration or replacement of the
carbon, vary depending on such factors as the background quality of the source water, the size
of the installation, and the concentration of the target contaminant in the source water.
Operating costs are estimated to be approximately $80,000 per year for a one MGD plant but
can increase depending on the number of wells requiring treatment and the level of

contamination, as carbon filters will need to be replaced more frequently in case of higher

levels.

15
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To offset costs, the Department also offers low interest loans to eligible water systems
through the New Jersey Water Bank, as treatment of emerging contaminants such as PFNA,
PFOA, and PFOS is now a high priority for State funding. For example, the estimated average
annual debt repayment for a typical publicly owned Drinking Water State Revolving Fund
project (50 percent interest free and 50 percent at AAA market rate) with $1 million financed
over 30 years would be $43,039.63. For a 1 MGD treatment plant serving 10,000 people, that
would be $4.30 per person annually, if all debt repayment costs passed down to the customer.
For a family of four, this would amount to $17.20 per year, or $1.43 per month. The true costs
to customers will vary depending on factors such as system size and population served, existing
treatment, water system rates and profits, availability and use of funding sources, and how the
system ultimately determines costs that will be passed on to their customers. However, the
Department does not believe that pass through costs to the customer would be significant on
an individual basis.

As a result of this rulemaking, up to 506 public community water systems and 715 public
nontransient noncommunity water systems will be required to monitor for PFOA and PFOS. The
Department estimates that of these systems, 207 may have detections of PFOA and 97 systems
may have detections of PFOS over their respective MCLs. If a public community or public
nontransient noncommunity water system has PFOA and/or PFOS above the proposed MCLs,
the system will be required to take action to reduce levels below the MCLs, which may include

the utilization of an alternate water source or the installation of treatment.
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The Department acknowledges that some costs may be passed on to consumers.
However, these costs are necessitated by the statutory mandate at N.J.S.A. 58:12A-2 to ensure
the provision of safe drinking water and to protect public health. The adopted amendments will
reduce human exposure to these contaminants in drinking water and have a positive social and
economic impact by protecting consumers from the health effects associated with PFOA and
PFOS. Further, these amendments, which establish the information regarding these

contaminants to be included in the CCR, will ensure that customers of public community water

systems are informed on the quality of their water.

13. COMMENT: Job impacts should consider water utilities’ need to hire more staff to
monitor and maintain the new treatment units. Additionally, the tier requirement for the
system water operator will increase as new treatment goes online at each utility. Achieving a
higher license tier has experience and testing constraints that will have to be met by each water
system operator. (7)
RESPONSE: The Department anticipates that the amendments will have a positive impact on
jobs related to the design and installation of treatment systems once adopted. These
amendments may create additional work for water systems based on additional testing
requirements and operation and maintenance of new systems designed to treat for PFOA and
PFOS.

The Department notes that the addition of a new treatment may not always require a

utility to hire additional higher-level staff. Under the Licensing of Water Supply and

17
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Wastewater Treatment System Operators rules at N.J.A.C. 7:10A, a public water treatment
system is classified according to a range of points assigned based on the size, water supply
source, and treatment in use at the system. Each new treatment adds additional points to the
system classification that may or may not elevate the water system into a higher classification
or “tier requirement” depending on the existing treatment processes already in place. In
addition, N.J.A.C. 7:10A-1.10(b)1 states that if a system is reclassified by the Department, the
existing licensed operator may continue to serve as the licensed operator of that system

regardless of the new classification.

14. COMMENT: The information provided in the Economic Impact statement regarding
remediation technologies for PFOA and PFOS has since been updated and we recommend the
Department revise the information on point-of-use (POU) treatment and point-of-entry
treatment (POET) technologies to reflect these updates.

In 2017, a National Sanitation Foundation (NSF) Standards task group was formed and
charged with developing PFOA/PFOS treatment protocols for three technologies: activated
carbon, reverse osmosis, and anion exchange. The scope of this charge was to formalize the
NSF P473 protocol and officially ballot into NSF/American National Standards Institute (ANSI)
Standard 53 and NSF/ANSI Standard 58.

In 2019, the protocols were adopted into NSF Standard 53 and NSF Standard 58 for
carbon-based systems, as well as reverse osmosis systems; continued work is underway for

anion exchange based systems. Now, products are being certified by ANSI-accredited
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Certification Bodies to NSF/ANSI 53 and NSF/ANSI 58 for reduction of PFOA and PFOS, replacing
the NSF P473 protocol.

Presently, there are 25 companies with numerous products currently certified at NSF,
Water Quality Association, and International Association of Plumbing and Mechanical Officials
for the reduction of PFOA/PFOS. We anticipate this to continue to grow in number, as well as
scope of PFAS chemicals able to be claimed as additional research and information is developed
within this family of products.

Finally, there is reference to small granular activated carbon (GAC) POET systems that
remove PFAS in the water distributed throughout the house or building costing between $1,500
and $2,000 to install. It should be noted that POU treatment systems certified to remove PFAS
at a single tap, such as for drinking or cooking cost approximately $30.00 to $300.00 depending
on the device technology. (18, 21, and 32)

RESPONSE: The Department acknowledges the adoption of testing protocols for the reduction
of PFOA and PFOS into the NSF/ANSI Standard 53 and NSF/ANSI Standard 58 in 2019. However,
the Department notes that to comply with these standards and earn certification, devices are
only required to reduce PFOA and PFOS to the USEPA Health Advisory of 0.07 pg/l. These
devices are not certified to remove PFOA and PFOS to below the Department’s MCLs for PFOA
and PFOS of 0.014 pg/l and 0.013 pg/I, respectively. Under the PWTA, treatment is not required
for private well owners and installation of these systems is at the discretion of the home or

business owner. Prior to purchasing a POU treatment device, the Department recommends

home or business owners confirm that the device is capable of reducing PFOA and PFOS to

19



NOTE: THIS IS A COURTESY COPY OF THIS RULE ADOPTION. THE OFFICIAL VERSION WILL BE
PUBLISHED IN THE JUNE 1, 2020 NEW JERSEY REGISTER. SHOULD THERE BE ANY DISCREPANCIES
BETWEEN THIS TEXT AND THE OFFICIAL VERSION OF THE ADOPTION, THE OFFICIAL VERSION WILL
GOVERN.

below the Department’s MCLs. Home and business owners should consult the NSF website and

the manufacturer to confirm that the device is capable of meeting these recommendations (see

https://www.nsf.org/consumer-resources/water-quality/drinking-water/perfluorooctanoic-

acid-and-perfluorooctanesulfonic-acid-in-drinking-water).

15. COMMENT: Under the Department’s proposals, even monitoring of community water
systems for PFOA and PFOS will be costly. (14)

16. COMMENT: The $1,200 cost estimate underestimates the total cost to water systems to
implement the sampling program. Considering the low part per trillion PQLs and the relative
ubiquitous nature of perfluorinated like materials, for example, Teflon coated clothing, gloves,
gaskets, packing material, etc., we ask that the Department reassess the estimated analytical
costs and factor in costs of preparing sample collection procedures, training sampling staff, and
other factors associated with sample collection. (31)

RESPONSE TO COMMENTS 15 AND 16: To determine an approximate cost of analysis for PFOA
and PFOS, the Department estimated sampling costs per sampling point. The Department
estimated that the cost of analysis (EPA Method 537) for the group of PFAS that includes both
PFOA and PFOS was approximately $300.00 per sample, and that a public water system will
spend approximately $1,200 in the first year for quarterly sampling at each point of entry. The
Department further estimates that a public water system that monitors at a reduced

monitoring frequency will spend as little as $300.00 per point of entry every three years.
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The Department expects the cost for sample analysis to diminish with time after an MCL
is adopted, as more laboratories are certified by the Department for analysis of these
contaminants and as market competition increases. The analytical method commonly used to
test for PFOA and PFOS, EPA Method 537, also detects PFNA. Thus, as systems are required to
monitor for PFNA, the Department anticipates little to no additional cost to implement a
sampling program to monitor for PFOA and PFOS.

The Department acknowledged these costs in its Economic Impact statement in the
notice of proposal but determined that, because of the health effects associated with exposure
to PFOA and PFOS, the costs were outweighed by the benefits provided by protection of public

health.

17. COMMENT: The values listed for testing costs should be doubled. Each point of entry
requires a field blank, which is tested for the same parameters and at the same cost. (7)
RESPONSE: Costs associated with analysis of a field blank will be site-specific and will depend on
whether detections are determined above or below the minimum reporting level. If detections
are above the minimum reporting level, the field blank is necessary to verify that contaminants
have not been inadvertently introduced into the compliance sample. A field blank is a water
sample prepared in the field that is exposed to the same environmental conditions as water
sample used by the laboratory for compliance. A field blank ensures that contaminants were

not inadvertently introduced into the compliance sample. Without the field blank analysis to
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confirm the detection, the water system may take unnecessary actions, such as installing

treatment.

18. COMMENT: The cost for treatment installation is woefully low. Ridgewood Water is
installing a one MGD treatment plant and the total cost for planning, engineering and the
awarded construction contract (not including financing costs) is $3.17 million. (7)

19. COMMENT: Estimated capital cost of installing a GAC system has ranged from $500,000
to $1 million for a one MGD plant. The estimated capital costs appear to represent the GAC
process equipment only. We ask that the Department review the economic impacts to account
for the range of system costs for situations where treatment facilities/stations must be
expanded, or new buildings erected. In these situations, the total cost will include mechanical,
structural, electrical, and architectural improvements in addition to GAC process
improvements. (31)

RESPONSE TO COMMENTS 18 AND 19: As stated in the notice of proposal’s Economic Impact
statement, the cost of treatment, including costs for construction, operation, and maintenance,
varies based on the type of treatment selected, site conditions, initial concentration of the
contaminant, the presence of other contaminants and organic materials in the raw water, the
need for pre-treatment, and the size of the water system. Although costs may be higher or
lower depending on site-specific conditions and treatment chosen, these costs are necessitated
by the statutory mandate at N.J.S.A. 58:12A-2 to ensure the provision of safe drinking water

and to protect public health. In addition, the Institute has advised that, “GAC and/or an equally
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efficient technology be considered for treatment of PFNA, PFOA and PFOS if they are detected
above the [Institute’s] recommended MCLs subject to the on-site pilot testing performance results.”
Pursuant to N.J.A.C. 7:10-5.7(a), a water system is required to take any action necessary to
remove a contaminant when an MCL is exceeded. Thus, the Department does not specify a
particular treatment process for the removal of PFOA and/or PFOS below the MCL.

The cost range provided in the Department’s Economic Impact statement was estimated
from data, including anticipated project costs and plant capacity, submitted to the Department
by water systems in conjunction with applications for permits to install GAC. As of February
2020, 12 community water systems have submitted and received approval for the installation
of GAC to treat for PFAS, including PFNA, PFOA, and PFOS. Estimated costs cited range from
$31,350 to $16,067,300 for treatment capacities between 0.115 MGD and 21 MGD. Costs were
project specific, ranging from simply replacing filter media in existing GAC vessels to full
treatment plant construction and upgrades. Systems requiring a new treatment plant incurred
higher costs for design, building and infrastructure construction, labor, and treatment
components such as pumps, chemical storage and feed systems, monitoring instruments, and
holding tanks. For example, in August 2012, New Jersey American Water-Penn’s Grove
submitted estimated costs of $7,780,000 for the construction of a new 2.2 MGD treatment
building with GAC treatment, on-site chlorine generation, and three holding tanks. The number
of GAC units needed was also site-specific, ranging from two to 24 vessels. In January 2018,

Brick Township Municipal Utilities Authority was issued a permit to treat 16 MGD for PFAS with

12 pairs of GAC vessels in parallel at an estimated cost of $16,067,300. This cost included
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additions and alterations to the existing treatment plant, such as concrete pads, enclosures,
and piping modifications. Greenwich Township Water Department was issued a permit in
January 2017, for additions and alterations to an existing 1.008 MGD capacity treatment plant
comprised of two GAC vessels for the treatment of PFAS at an estimated cost of $614,257.

The Ridgewood system cited by the commenter submitted a permit in 2018 for treating
water pulling from five wells, each with detections of both PFOA and PFOS above the limits. The
permit involved the installation of GAC at a 1.44 MGD treatment facility. Estimated costs cited
in the permit were $3,144,000, or $2,183,333 per MGD. While this value is higher than the
range estimated, the Department acknowledges that costs may be higher or lower than the

range estimated in the Economic Impact statement depending on site-specific conditions and

treatment chosen.

20. COMMENT: The Department’s rule proposal references several Treatment
Subcommittee reports that provide recommendations on perfluorinated compound treatment
options for drinking water (dated June 2015; August 2016; November 2017). These reports
summarize existing water treatment technology collected from various research organizations,
as well as information from various operating GAC systems.

It appears that the Department has not fully assessed the economic impacts of the
proposed standards as they relate to treatment costs. Several of the references state that
“samples taken after GAC treatment” were either “non-detectable” or “have remained below

the recommended [MCL].” The Treatment Subcommittee fails to recognize that several
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examples provided have raw water PFOS levels that are at or below the proposed MCL (NJAW —
Logan System and NJAW — Penn’s Grove). As such, while we agree that GAC is effective for
removal of PFOS and PFOA, a comparison of treatment effectiveness for these systems seems
inappropriate and skews the economic impact analysis for the proposed PFOS MCL. (42)

21. COMMENT: The Subcommittee fails to recognize that several of the treatment system
operational costs are provided for treatment below higher drinking water guidance values
(MDH — 0.3 pg/l; Department 0.04 pg/l). There are no costs provided or calculated to meet the
proposed MCL. Given the traditional GAC isotherm it would be expected that operating costs
would be higher to operate a system at the proposed MCL. (42)

RESPONSE TO COMMENTS 20 AND 21: As stated in the notice of proposal Summary, the role of
the Institute’s Treatment Subcommittee is to evaluate the best available and feasible treatment
technologies for attaining removal of the contaminants from drinking water to achieve the
health-based level, while considering the limits of available testing methodologies. The
Treatment Subcommittee reviewed both relevant literature, as well as data from drinking water
treatment plants, with full-scale treatment for long-chain PFAS, such as PFNA, PFOA, and PFOS,
and concluded that the ability to remove these contaminants is not a limiting factor in setting
an MCL. The Treatment Subcommittee also states that selection of the most cost-effective
treatment option is site-specific and should be determined by careful design and bench and/or
pilot testing studies and cost analysis.

The Department reviewed the Treatment Subcommittee reports and agrees with its

conclusion. There are multiple full-scale facilities with varying influent and effluent
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concentrations referenced in the Treatment Subcommittee reports that establish that it is both
practical and feasible to treat for long-chain PFAS below the MCL of 0.013 pg/I that is being
adopted for PFOS. For example, the raw water concentrations of PFOS at two sites in Oakdale,
Minnesota were 0.540 pg/l and 0.620 pg/|, respectively. In addition, raw water concentrations
of PFOS at Horsham, Pennsylvania were on average 0.629 pg/l. These sites were all able to
achieve PFOS levels below 0.013 pg/l after GAC treatment. The Department determined that
the annual operating cost of these two locations was estimated between $83,000 and $104,000
per site, respectively. These operational costs included cost of media replacement, insurance,
sampling, personnel, and/or energy. As stated in the notice of proposal’s Economic Impact
statement, operating costs can increase based on the number of wells that require treatment
and the level of contamination. Carbon filters will need to be replaced more frequently with

higher levels of PFOA and PFOS.

22. COMMENT: While GAC is an effective removal technology for a wide range of drinking
water constituents, a GAC treatment unit will be taxed to remove all the other stuff in the
water at the part per thousand, part per million, part per billion, and finally part per trillion
concentrations that are typically found in water matrices. GAC will remove all of the easily
adsorbable constituents before removing the part per trillion PFOS and PFOA compounds. The
constituent burden could result in premature GAC exhaustion and, thus, frequent replacement.
The Department should review the MCLs in light of potential cost and operational challenges of

using GAC as a treatment option. (31)
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23. COMMENT: The $80,000 per year operating cost estimate for a one MGD plant could
vary widely depending upon the source water matrix and constituent burden that GAC will be
taxed to remove. We ask that the Department review the operating cost estimates and expand
accordingly to account for the range of typical New Jersey water quality to be treated and
adjust the potential GAC replacement frequency to meet the proposed MCLs. (31)

24, COMMENT: The Department’s analysis of the costs associated with compliance
obligations of its notice of proposal accurately points out that the costs associated with the
changes to New Jersey’s SDWA will be passed on to consumers in the case of public and
nonpublic water systems. However, we recommend that the Department may want to review
its supply and demand analysis of the reoccurring operations and maintenance (O&M) costs of
acquiring GAC for the public water systems affected by the proposed SDWA amendments. It is
our experience as a global manufacturer that procures activated carbon for its products,
elevated demand levels will affect the market price of the underlying commodity, which may in
turn elevate O&M costs for the entire marketplace. In addition, we would recommend that the
Department further evaluate the impact of increased use of GAC treatment by public water
systems and the environmental externalities associated with incineration and landfilling of
PFAS. (21)

RESPONSE TO COMMENTS 22, 23, AND 24: Many manufacturers of GAC offer off-site carbon
regeneration services, which include thermal reactivation of spent GAC. This process can result

in desorption from the media and destruction of PFAS when done at appropriate temperatures.

Reactivated GAC can be reused, with PFAS removal efficiencies similar to new, or virgin, GAC.
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Regeneration of spent GAC through thermal reactivation can offer cost benefits when
compared to media replacement with virgin GAC, reduce the costs associated with disposal of
spent GAC through incineration or landfilling, and help prevent reintroduction of PFOA and
PFOS into the environment. The cost of the regeneration process is assessed by the
manufacturer as part of the cost associated with supply of carbon.

As stated in the notice of proposal Economic Impact statement, costs associated with
the operation and maintenance of a GAC system, which include periodic regeneration or
replacement of the carbon, will vary depending on site specific factors, such as the background

quality of the source water, the size of the installation, market variations in the price of GAC,

and the concentration of the target contaminant in the source water.

25. COMMENT: The current universe of systems implementing PFOA/PFOS treatment is
limited to a handful of states and, thus, the small number of impacted systems may be
insufficient to move the treatment technology equipment manufacturing community to invest
in developing and commercializing new technologies that will treat and remove PFOA/PFOS at
lower costs than today. We ask that the Department revise this section for the current status of
regulatory review and technology adoption and rationalize the new technology development
projections accordingly. If the Department is aware of new technologies in the technical
readiness/commercial trials stage, we ask the Department to communicate these new

technology developments. If would be helpful if the Department incorporated other effective
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technologies, such as reverse osmosis into the capital and operating cost assessments section
to provide a fuller range of potential costs impacts. (31)

26. COMMENT: The Department assumes, without adequate supporting evidence, little or
no additional costs for treating PFOA and/or PFOS treated by granular activated carbon and
provides no documentation to support its separate claim that treatment costs will decrease
over time. (14)

27. COMMENT: The Department provides no estimate for how many water systems have
already installed, or are installing, GAC systems for the treatment of PFNA and will, therefore,
incur “little to no additional cost for the treatment of PFOA and/or PFOS.” In fact, the available
evidence suggests that the number of systems incurring little to no cost would be small since
PFOA and PFOS were not found at the four public water systems where PFNA was reported in
the USEPA’s Unregulated Contaminant Monitoring Rule (UCMR) Occurrence Database. The
Department also provides no evidence to support its contention that “the costs of treatment
are likely to decrease over time.” (27)

RESPONSE TO COMMENT 25, 26, AND 27: As stated in the notice of proposal Economic Impact
statement, the Department anticipates costs of treatment to decrease over time as treatment
technologies develop and become more readily available. The Institute’s Treatment
Subcommittee reviewed relevant literature and data from drinking water treatment plants,
including facilities in New Jersey, with full-scale treatment for long-chain PFAS, including PFNA,

PFOA, and PFOS. The Subcommittee also reviewed technologies including powder-activated

carbon, membrane filtration, advanced oxidation, and anion exchange. However, the
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Subcommittee’s review did not identify any drinking water facilities treating for long-chain PFAS
using non-GAC treatment technologies, such as reverse osmosis; thus, limited information,
including cost, was available for these technologies. That does not mean that these
technologies are not available to water systems as treatment options. The Department
recognizes that new information relevant to PFOA and PFOS treatment technologies, such as
anion exchange, continues to become available and that systems should choose treatment
based on site-specific factors.

Although there are currently a limited number of states with standards, several states
are in the process of proposing, recommending, or drafting standards. For example, in
December 2018, the New York Drinking Water Quality Council recommended to the New York
State Health Commissioner MCLs of 0.010 pg/I for PFOA and PFOS, which are currently going
through an approval process. In March 2020, Michigan adopted health-based values for seven
PFAS, including 0.008 pg/l for PFOA and 0.016 g/l for PFOS. As of February 2020, 10 states
have set PFOA and PFOS guidelines or standards below the USEPA Health Advisory of 70 ppt
(0.070 pg/l).

In the first quarter of 2019, public community water systems in New Jersey that use
ground water as a source and serve a population of 10,000 or less, and all public nontransient
noncommunity water systems in New Jersey began the required monitoring for PFNA and
completed their first year of quarterly monitoring in December 2019. As of February 10, 2020,

1,107 water systems submitted PFNA monitoring data to the Department. Eleven of those

systems received MCL violations. These public water systems have one year to take action,
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which may include installation of treatment, to bring the water into compliance with the
applicable MCL. If these systems also have exceedances of the PFOA and PFOS MCLs, they may

incur little to no additional cost for the treatment of PFOA and/or PFOS, if a technology that can

treat for these compounds is used.

28. COMMENT: As with the consideration of the affordability of the proposed MCLs, the
Department must consider the potential cost impacts on residents for compliance with the
groundwater standards. Many of the active remediation sites, and sites that will be
subsequently identified, are owned by municipalities who will be required to bear the cost of
compliance with the standards. They will, in turn, be required to pass those higher costs onto
residents through higher local taxes or fees. Given the diverse and diffuse nature of the historic
use of PFOA and PFQS, it often may not be possible to identify a responsible party. (27)
RESPONSE: In proposing these amendments, the Department did consider the potential cost
impacts on residents for compliance with the ground water quality standards.

Costs for remediation will vary based on site specific circumstances. The Department
estimates that the costs of installing a GAC pump and treatment system for ground water
remediation will be similar to treatment costs for water systems. As stated above, costs
associated with the operation and maintenance of a GAC system, which include periodic
regeneration or replacement of the carbon, vary depending on such factors as contaminant
loading, the background quality of the source water, the size of the installation, and the

concentration of the target contaminant in the source water.
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While it is true that it can be difficult to identify responsible parties, several tools can be
used to offset costs. First, the addition of PFOA and PFOS to the DPHS Appendix A List of
Hazardous Substances will, in accordance with the Spill Act, enable an eligible public water
system or person who has incurred costs because of a PFOA or PFOS discharge to seek
reimbursement for, among other things, the cost of remediating the PFOA or PFOS
contamination, provided the person is not the responsible party. Listing PFOA and PFOS will
also enable the Department to require the discharger, or a person in any way responsible, to
remediate discharges of these substances. Second, hazardous substance-based funding sources
are available, and when determined necessary, the Department may use those sources to
conduct remediation should the responsible party refuse to do so, is not financially viable, or is
unknown. Additionally, the Department may undertake cost recovery and damages actions
against the responsible party or parties, including manufacturers of PFOA and/or PFOS and/or

products containing one or both substances.

29. COMMENT: The Economic Impact Statement regarding costs for GAC treatment on
wastewater treatment plants being similar to potable water treatment systems is questionable.
(20 and 38)

RESPONSE: The Department notes that USEPA determined that wastewater constituents, such
as biochemical oxygen demand (BOD), organics, and total suspended solids (TSS), can adversely
affect GAC treatment, but TSS is the constituent of most concern for a GAC system (see

https://www3.epa.gov/npdes/pubs/carbon absorption.pdf). In order to comply with the
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requirements of the NJPDES discharge to ground water permit, tertiary treatment is typically
provided. This level of treatment generally removes the contaminants that would adversely
affect the GAC system. While there are no promulgated ground water quality standards for TSS

and BOD, the tertiary treatment typically provided by NJPDES-regulated facilities should result

in TSS and BOD values similar to potable water.

30. COMMENT: The Department did not fully evaluate the economic impact on wastewater
treatment plants to treat for PFOA/PFAS. Most water treatment plants can easily change out
sand filtration for activated carbon and most wastewater treatment plants do not have an
existing filtration process to change out. Also, most wastewater treatment plants would not
have the hydraulic profile that would allow for gravity flow into the GAC system. Finally, space
is at a premium at many wastewater treatment plants, so having room for an additional
building at the end of the treatment process is certainly not a given. (11)

RESPONSE: The Department based its assessment of costs of treatment at wastewater
treatment facilities on the cost of treatment per gallon of water processed. The Department
did not calculate the cost to treat for PFNA, PFOA, and PFOS for each individual potable water
or wastewater treatment facility, because individual costs are site-specific. Potable water and

wastewater treatment plants have similar considerations and engineering challenges.
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31. COMMENT: The Department failed to evaluate the economic impact to solid waste
stormwater basins. It is not clear as to the Department’s intentions in implementing the
proposed regulations and applicability thereof to stormwater basins. (11)

RESPONSE: Municipal solid waste facilities are one of the targeted discharge to ground water
facilities that will require sampling for PFNA, PFOA and PFOS, and the economic impact with
respect to stormwater basins should be minimal. At a solid waste facility, such as a landfill,
there are two potential discharge to groundwater regulated units: basins sited within the
footprint of a liner that receive stormwater that may contact source material over the lined
portion of the site, but do not discharge into ground water due to the liner; and basins sited
outside the liner that receive stormwater from the remainder of the site that has not contacted
source material. In either case, the cost of future compliance inclusive of these amendments

will not substantially change since these solid waste facilities’ designs minimize or eliminate

pathways by which PFNA, PFOA, and/or PFOS are discharged to ground water.

32. COMMENT: Requiring treatment for otherwise uncontaminated stormwater would
require significant cost that was not considered in the supporting evaluation for the proposed
rules. The need for treatment is best determined under the Department’s Site Remediation
and Waste Management Program rather that the New Jersey Pollution Discharge Elimination
System — Discharge to Ground Water (NJPDES-DGW) permitting program. (23)

RESPONSE: In general, a NJPDES-DGW permit will not contain requirements for treatment for

stormwater that does not contact source material that may contain PFNA, PFOA, and/or PFOS.
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Facilities with discharges of stormwater to ground water will be required to monitor for PFAS
where these compounds are reasonably expected to be present in the facility’s discharge. If
PFNA, PFOA, and/or PFOS are detected in the discharge above the ground water quality
standards, the facility will be required to attempt to track down the source of the PFAS and
remove it from the waste stream before treatment would be required. This can be achieved by
physically locating and removing contaminated material from the site, implementation of
stormwater best management practices (BMPs), and/or implementing drainage control
measures to direct stormwater away from affected areas until those sources can be removed.

If it is determined the source is from off-site, the facility may need to update its drainage

control plan to eliminate run-on from other properties or take other measures. For further

discussion, see Response to Comment 225.

33. COMMENT: The Environmental Impact statement did not address the tons of spent GAC
that will be saturated with PFOA/PFOS and where it will go. (38)

RESPONSE: As stated above in Response to Comments 22, 23, and 24, many manufacturers of
GAC offer off-site carbon regeneration services, which include thermal reactivation of spent
GAC. This process results in desorption from the media and destruction of PFAS when done at
appropriate temperatures. Reactivated GAC can be reused, with PFAS removal efficiencies
similar to new, or virgin, GAC. Regeneration of spent GAC through thermal reactivation greatly

reduces the need for disposal of spent GAC through incineration or landfilling, helps prevent
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reintroduction of PFOA and PFOS into the environment, and can offer cost benefits when

compared to media replacement with virgin GAC.

Compliance with Executive Order Nos. 2 (2010) and 63 (2019)

34. COMMENT: Investment in a proactive public outreach campaign is a necessary
component of the implementation process for the new MCLs. Providing means for the public to
understand the acute and long-term impacts of drinking water from sources with PFOS and
PFOA levels above the proposed MCLs is a necessary component of this process. Providing
public water systems with this information as they work with the public to define appropriate
measures for interim protection of public health while treatment system upgrades are pending
is of utmost importance. (49)

RESPONSE: The Department increases awareness through education and outreach efforts.
However, in the Department’s experience, outreach efforts alone are not enough to adequately
inform residents of the condition of their drinking water and are, therefore, not sufficiently
protective of public health. As part of this rulemaking, the Department is amending the health
effects information for systems to include in their annual CCRs to include specific language for
PFOA and PFOS. All water systems are required to provide information regarding regulated
contaminants and those unregulated contaminants that are sampled for pursuant to the
Federal Unregulated Contaminant Monitoring Rule in their CCRs. CCRs must be provided to

consumers annually and made publicly available. In addition, the Department provides
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information regarding regulated contaminants at all public water systems through Drinking

Water Watch (see https://www9.state.nj.us/DEP_WaterWatch public/NJMap.jsp).

35. COMMENT: Executive Order No. 63 (2019) states “where [F]ederal regulation is
inadequate to protect the environment, health, safety, and welfare of New Jersey’s residents
and communities, New Jersey should develop its own regulatory framework where it has the
legal authority to do so,” but “where [F]lederal regulation adequately protects the environment,
health, safety, and welfare of New Jersey’s residents and communities, New Jersey should
operate under that framework in order to minimize confusion and complexity.” On this count,
New Jersey’s efforts also fail. While there may be disagreement over the pace of USEPA’s
regulation of PFOA and PFOS, USEPA action is not non-existent. The current drinking water
health advisories (DWHAs) provide a national reference point, as USEPA’s recent
recommendations for groundwater remediation based on the DWHAs illustrate. Further, the
USEPA’s semi-annual regulatory agenda shows that USEPA is on pace with meeting the
requirements of the Federal SDWA and will make an initial regulatory determination on setting
MCLs for PFOA and PFOS by the end of the year. (42)

36. COMMENT: We are concerned, that New Jersey is not unique in its need for more
stringent PFOA and PFOS drinking water standards and we question the difference in
scientifically derived drinking water standards from what is being proposed and what remains
in place at the Federal level. (8)

RESPONSE TO COMMENTS 35 AND 36:
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As explained in the Department’s Federal Standards Statement in the notice of proposal,
the Department’s Safe Drinking Water Act (SDWA) rules at N.J.A.C. 7:10 incorporate by
reference the National Primary Drinking Water Regulations (National Regulations) at 40 CFR
141. The Department’s SDWA rules are, therefore, the Federal standards, except where the
Department has determined, as authorized by the Federal SDWA and allowed by the National
Regulations, to establish New Jersey-specific requirements. Pursuant to the SDWA, the
Department is authorized to promulgate MCLs after considering the recommendation of the
Institute, if there are adverse health effects associated with the contaminant and the
contaminant may be found in public water supplies in New Jersey. There is substantial
evidence that even relatively low exposures to PFOA and PFOS in drinking water increase the
risk of multiple serious human health effects. Both PFOA and PFOS were detected in public
water systems in New Jersey through sampling conducted during the third iteration of the

Federal Unregulated Contaminant Monitoring Rule (UCMR3) and Department-initiated

sampling. Currently, there are no Federal drinking water standards for these contaminants.

37. COMMENT: The Department’s failure to conduct a complete quantitative cost analysis
or economic impact assessment is striking due to a recent New Jersey Executive Order on
regulation. Under Executive Order No. 63 (EO 63), signed April 2, 2019, the Department is
required to compare the proposed benefit to the public with the anticipated burden to the

public. In addition, Executive Order No. 63 states that agencies should consider the
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distributional impact of a regulation on “various subsets of the population and economy.”
Particularly relevant for an analysis of the distributional impact of a drinking water regulation is
the effect on low-income households or small businesses.

Since safe water is an essential good for life and for public health, lower income
households spend proportionally more of their household income on basic goods like water,
sewage, and energy than more affluent households. The proposed regulation will necessarily
have a disproportionately higher impact on lower income households that, in turn, are
disproportionately comprised of certain racial and social groups. Since Executive Order No. 63
requires the Department to give “due consideration” to “Environmental Justice” and “address
... disproportionately high and adverse human health or environmental effects of the program,
policy, or activity on minority and low-income populations,” the agency should carefully
consider the distributional impacts of its proposed regulation. But the Department’s proffered
comparison of benefits and costs is cursory and incomplete in the proposed rule. As a result,
the public cannot identify or evaluate the distributional impacts and the magnitude of the
disproportionately high impact of the Department’s regulation on low-income populations. (51)
38. COMMENT: Governor Murphy recently signed Executive Order No. 63, “Establishing
new regulatory principles to foster economic growth and government efficiency.” Compared to
these goals, the Department’s proposed rules are deficient. The exceedingly low proposed
MClLs are ill-considered and not well-framed. They are not “informed” because the proposal

ignores sound science in its MCL study selection and derivation. These values are no more

protective in any real sense than the USEPA’s current Drinking Water Health Advisory of 70
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parts per trillion (ppt) because both sets of values carry large margins of safety built into them.
Neither are a bright line between safety and harm. They are, however, burdensome on
business, local governments, and water utilities. Nothing in the Department’s rulemaking offers
any reasoned determination that the benefits of the proposed MCLs justify its costs. In fact,
other than limited cost considerations, such as monitoring costs by water utilities, the
Department by and large ignores the larger costs to the whole of New Jersey’s economy and
citizens. (42)

RESPONSE TO COMMENTS 37 AND 38: As stated in the notice of proposal’s Economic Impact statement,
costs incurred to comply with the SDWA rules are standard business expenses for public water systems.
The costs incurred as a result of the proposed amendments will be ultimately passed on to consumers
and are necessitated by the statutory mandate at N.J.S.A. 58:12A-2 to ensure the provision of safe
drinking water and to protect public health. The prevention of the known negative effects on human

health will create eventual savings in avoided medical costs and avoided losses to productivity

associated with illness.

39. COMMENT: The application of limits and sampling of sewage treatment plants are not
consistent with EO 63. Specifically, “[glovernmental decisions should be based upon the best
available data, including scientific data, if applicable. Where science evidence is an important
element in developing or evaluating a rule, State entities should seek out and make productive
use of scientific expertise available to them.” There are no data, none, addressing wastewater

sampling, analysis, and treatment. (38)
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RESPONSE: In developing this rulemaking, the Department sought out all data available at the
time to guide the Department’s rulemaking. This survey of best available information at the
time included analysis of data derived by the Site Remediation and Waste Management
Program that demonstrates both the presence of these contaminants at concerning levels in
groundwater, as well as the viability of treatment for these parameters. In addition, the
Department’s Division of Science and Research has performed studies on the presence of these
parameters in wastewater. National data surveyed by the Department also supported the
Department’s conclusions that these contaminants exist in wastewater and in some
wastewater discharges. As discussed above in the Response to Comment 30, the Department
based its assessment of costs of treatment at wastewater treatment facilities on the cost of
treatment per gallon of water processed. The Department did not calculate the cost to treat
for PFNA, PFOA, and PFOS for each individual potable water or wastewater treatment facility
because individual costs are site-specific.

As discussed in the Response to Comments 219, 220, 221, and 222, the Department’s Office of
Quality Assurance certifies laboratories for user-defined, or laboratory developed, analytical methods
that are applicable to non-potable water. The OQA ensures that these user-defined methods include
rigorous quality control measures, including those that provide a measure of the method’s suitability to

a given matrix.

40. COMMENT: We are disappointed the Department stakeholder process did not provide

an opportunity for meaningful public participation by the wastewater industry and did not
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better align with EO 63. The principles of an open and effective rulemaking process are well
known, and the Department has previously utilized the stakeholder process in an open and
effective manner. Even absent an Executive Order, we would have expected the Department to
engage with affected communities, provide opportunities to work in partnership with affected
communities, and gather information through community meetings.

With respect to this rulemaking, the Department held stakeholder meetings, but the
focus was on the potable water and environmental communities. The wastewater community
did not fully appreciate the impact on their NJPDES permits until very recently. In essence, the
rulemaking sets new effluent limits for wastewater treatment plants that discharge to
groundwater. We do not believe that is understood by the wastewater community, even today.

A meaningful stakeholder process with the wastewater industry was not undertaken,
and the wastewater industry was unable to provide meaningful input prior to publication of this
proposal. (11)

RESPONSE: The Department included a wide range of stakeholders who participated in a series
of discussions as part of this rulemaking initiative. In addition to several informal stakeholder
meetings convened to discuss potential amendments to the GWQS held between 2016 and
2019, a formal stakeholder meeting was convened by the Department on January 18, 2019,
specifically to discuss ground water quality standards for PFOA and PFOS and the addition of

PFNA, PFOA, and PFOS to the Permit Application Testing Requirements/Pollutant Listings and

the Requirements for Discharges to Ground Water in the NJPDES rules. Information regarding

42



NOTE: THIS IS A COURTESY COPY OF THIS RULE ADOPTION. THE OFFICIAL VERSION WILL BE
PUBLISHED IN THE JUNE 1, 2020 NEW JERSEY REGISTER. SHOULD THERE BE ANY DISCREPANCIES
BETWEEN THIS TEXT AND THE OFFICIAL VERSION OF THE ADOPTION, THE OFFICIAL VERSION WILL
GOVERN.

these meetings is available on the Department’s website at

https://www.nj.gov/dep/workgroups/gwas.html.

Stakeholders included facilities likely to be affected by this rulemaking, as well as other
interested parties including existing NJPDES-Discharge to Ground Water (DGW) permittees. A
public hearing on the rulemaking was also held on May 15, 2019. Notification of the rulemaking
was also provided through email to NJPDES stakeholders and through the Department’s Listserv
to all entities who subscribe to receive updates on the GWQS (see

https://www.nj.gov/dep/wms/listservs.html).

Maximum Contaminant Levels for PFOA and PFOS

Development of the MCLs for PFOA and PFOS
41. COMMENT: The Department failed to consider information for the proposed MCLs that

was submitted in response to the Institute summary documents that are the basis of this
rulemaking (27)

42. COMMENT: Upon reviewing the health effect documents prepared by Institute’s Health
Effects Subcommittee, we respectfully disagree with the proposed MCLs, as well as its
conclusions regarding the human health effects associated with exposure to PFOS and PFOA.
Key scientific evidence was not fully considered by the Institute’s Health Effects Subcommittee
or the Department, which led to incorrect scientific assumptions resulting in underestimations

of the proposed MClLs. (42)
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43, COMMENT: The proposed MCLs are overly conservative, technically flawed, do not
reflect recently published studies and provide no additional protection compared to the
USEPA’s current drinking water health advisories. They are merely lower. (42)

44, COMMENT: The MCL proposal ignores the best available scientific evidence and
arbitrarily selects studies and toxicity endpoints to drive to lower MCLs. This was done without
applying scientific rigor or assessing the reliability of testing for such low values. (42)

45, COMMENT: The Department should reanalyze its health assessment for PFOA and PFOS
to consider new, high-quality scientific studies and to follow best practices for health
assessments. Due to the substantial economic impact of the proposed regulation, the
Department should ensure its health assessment is based on the best available science. (51)

46. COMMENT: In the proposed rule, the Department relies on the 2017 findings of the
Institute as the basis of the estimated human health risk from PFOA and PFOS. There have been
a substantial number of high-quality scientific studies published since the Institute’s findings.
These studies call into question the Institute’s findings of the likelihood and magnitude of
potential adverse effects. (51)

RESPONSE TO COMMENTS 41 THROUGH 46: The MCLs were developed based on
recommendations from the Institute, which reviewed the most current science prior to
finalizing a recommendation. The Department considered the Institute’s recommendations and
performed additional research, as necessary, to determine whether new information is

available. Specifically, the MCLs are based on a thorough evaluation and documentation of

relevant epidemiological, toxicological, and mode of action studies.
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The USEPA’s Health Advisories are not sufficiently protective because the USEPA did not
consider more sensitive toxicological endpoints that are well-established, adverse, and relevant
to humans. Further, exposure to drinking water at the level of the USEPA Health Advisories will
result in levels of PFOA or PFOS in blood serum that are well above the range associated with
multiple human health effects. The Michigan PFAS Science Advisory Panel also concluded that
“[i]f one accepts the probable links between PFOA exposure and adverse health effects
detected in the epidemiological literature as critical effects for health risk assessment, then 70
ppt [0.070 pg/1] in drinking water might not be sufficiently protective for PFOA” (Michigan PFAS
Science Advisory Panel, 2018).

As discussed further in other responses, the Department also considered the more

recent studies mentioned in the public comments submitted on the proposed MCLs.

47. COMMENT: The Department’s basis for the proposed MCLs regarding the toxicity and
potential for exposure to these substances is inappropriate and overly conservative. (27)

48. COMMENT: The Department should avoid the layering of very conservative parameter
choices to derive an MCLs because this is NOT the same as being protective in a true and sound
public health protection sense. A lower MCL value will not be any more protective than a higher
MCL if the latter value already provides an adequate margin of safety. Unnecessarily low values
do not provide more public health protection, but will impose unwarranted costs on the public

and instill unnecessary fear and anxiety in communities. (42)
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RESPONSE TO COMMENTS 47 AND 48: The Department believes that the proposed MCLs have

a sound scientific basis and does not agree that their basis is inappropriate and overly
conservative regarding toxicity and exposure potential. Specific issues related to toxicity and
exposure potential are addressed in other responses to comments. The Institute and the
Department considered all information that was submitted related to development of MCLs for
PFOA and PFQS, both in the request for information prior to development of the Institute’s
recommendations in the public comment period on the draft PFOA and PFOS MCL
recommendation documents.

The Department disagrees that monitoring and treatment of drinking water will cause
the public to fear consumption of the water supply. As explained in the Social and Economic
Impact statements in the notice of proposal, public water systems routinely make decision
regarding the operation of their systems in order to deliver safe drinking water to consumers.

Rather, the Department believes that failure to regulate these contaminants will have the

negative social impact of eroding consumer confidence in drinking water.

49. COMMENT: The weight of scientific evidence does not support either MCL proposed by
the Department. In addition to equating presence in the environment with harm, the
Department treats PFOS and PFOA’s long serum half-lives and tendency to accumulate in the
blood at low exposures as synonymous with increased health risk and higher toxicity. The body

of credible science does not support such a conclusion. (42)
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RESPONSE: The adopted MCLs for PFOA and PFOS are not based on equating presence in the
environment with harm, and they are not based on an assumption that health effects and
toxicity necessarily result from a compound’s accumulation in blood. The MCLs are based on
toxicological effects in laboratory animals, with supporting evidence from associations of PFOA

and PFOS with health effects in humans. Blood serum PFOA and PFOS levels, which reflect

internal dose, are used as the dose metric in development of the MCLs.

50. COMMENT: We recommend that the Department conduct an updated review of the
scientific literature according to the best practices recommended by the National Academy of
Sciences (NAS) and use its findings to develop new proposed MCLs.

These best practices apply to the USEPA and to any agency seeking to provide hazard
information to the public. They are the basis of sound public policy decisions. The Department
did not follow these best practices. There was no systematic review, no independent peer
review, and no transparent evidence integration. As it reconsiders the Institute assessment
based on the newer, high-quality scientific studies, the Department also should follow the NAS
recommendations for conducting hazard assessments. (51)

51. RESPONSE: The Institute’s literature search was comprehensive and is described in the
DwaQl (2017) and DWQI (2018).

The Department’s MCLs for PFOA and PFOS were developed in accordance with the

SDWA. Specifically, the Institute is established by the SDWA, at N.J.S.A. 58:12A-20, and has a

statutorily specified role as an advisory body to evaluate scientific information and make
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recommendations to the Commissioner of the Department for the implementation of the
Department’s drinking water quality program, including MCLs. While the MCLs recommended
by the Institute did not undergo additional peer review, the majority of the Institute
membership consists of scientific and technical experts from outside of New Jersey government
agencies, and there are multiple opportunities for public input during the MCL development
process. The PFOA and PFOS Health-based MCL Support Documents thoroughly discuss the
decision process for selection of the critical toxicology studies and endpoints used as the basis

for the MCLs, including supporting information from other toxicology studies, as well as

epidemiology and mode of action studies.

51. (OAL Note: Inadvertently, this number was not used and is intentionally left blank upon

publication.)

52. COMMENT: The MCLs for PFOA and PFOS should be set at < 1.0 ng/Il based on
immunotoxicity endpoints. Strong, significant epidemiologic evidence that include quantitative
data for immune suppression is available to derive PFOA and PFOS lower confidence limits on
benchmark dose (BMDLs). The Grandjean and Budtz-Jorgensen study represents the greatest
sensitivity to PFOA thus studied, un-confounded by exposure to other chemical contaminants
(Grandjean and Budtz-Jorgensen 2013). That study found a strong association between serum
PFOA and PFOS concentrations and serum antibody concentrations against tetanus and

diphtheria toxoids. Regression modeling of PFOA and PFOS as independent variables along with
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potential confounders of sex, age, and booster type at age five and seven, with antibody
concentrations as outcome, determined a benchmark dose (BMD) and response. (9)

RESPONSE: The Department generally supports the use of epidemiologic studies in quantitative
risk assessment. However, due to the observational nature of human epidemiology, there is a
high bar for its use as the quantitative basis for risk assessment. There is evidence for
association of PFOA and PFOS with decreased vaccine response in humans, and this evidence is
particularly strong for PFOS. However, the Department maintains that the epidemiologic
database is insufficient at this time to support the use of this endpoint as the basis for
guantitative risk assessment of PFOA and PFOS. In particular, the strong correlation between
PFOS and PFOA limited the researchers’ ability to mutually adjust for both, thereby preventing
inference in regard to causal attribution to a specific compound. It remains unclear that the
effects of PFOS and PFOA can be separated from each other or from the effects of other PFAS.
Although the database for antibody response following vaccination is currently not conclusive
enough to use as the primary basis for quantitative risk assessment, it clearly supports the need
for a protective approach in the risk assessment based on animal data. If future studies provide
additional support for a relationship between PFOS and decreased response to vaccinations,

including appropriate dose-response data, then this endpoint could be reconsidered for use as

the basis for quantitative risk assessment.

53. COMMENT: We believe that, based on the most up-to-date scientific and health-based

research, the standards for PFOA and PFOS should each be five ppt. (50)
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RESPONSE: The Institute makes MCL recommendations to the Department based on the health
effects of the targeted contaminant, as well as the certified laboratories’ ability to test for the
contaminant, and the availability of treatment removal technologies. For PFOA and PFQOS, the
recommended MCLS are the health-based levels, which were developed using accepted
methods of risk assessment and current scientific data. As stated by the Institute (DWQ), the

health-based levels are based on lifetime exposure and are expected to be protective of all age

groups.

54, COMMENT: Rather than develop separate MCLs for PFOA and PFOS, New Jersey should
develop a combined MCL for PFOA and PFOS. These structurally similar contaminants likely
have additive and synergistic effects on human health. It is the combined level of PFOA and
PFOS in our bodies that is relevant for human health, rather than the level of each contaminant
individually. A combined MCL of 13 ppt for these two contaminants would be an improvement
over the proposed regulations, which evaluate the concentrations of PFOA and PFOS
separately. (37)

55. COMMENT: We need a combined standard for both PFOA and PFOS of 13 ppt because
this is a persistent and pervasive chemical that directly affects human health. (50)

RESPONSE TO COMMENTS 54 and 55: The potential for additive toxicity of PFOA and PFOS is
acknowledged in DWQI (2017a) and DWAQI (2018a). However, the toxicological effects and
mode of action of PFOS differ in some respects from PFOA. Additionally, because the dose-

response for some health effects is steepest at low exposures and approaches a plateau at
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higher exposures, dose-response for mixtures may be complex and dose-dependent. Although
cumulative effects were not considered in developing the Health-based MCL, an important
benefit of addressing exceedances of the Health-based MCL is that treatment removal
processes intended to remove PFOA and/or PFOS may also partially or totally remove other

types of PFAS, and other unrelated contaminants that may be present at levels of public health

concern (see Post et al., 2017).

56. COMMENT: The Department should not minimize primate toxicity data. When it comes
to human relevance and risk assessment, given the many issues in extrapolating toxicology data
from rodents (a lower order species) to humans (the highest order), primate data have always
valued as the most scientifically appropriate species for human risk assessment because it is the
second-highest order species next to humans. (42)

RESPONSE: The available primate studies of PFOA and PFOS were reviewed in detail by DWQ
(2017a) and DWAQI (2018a), with the exception of Chang et al. (2017), which was published after
the Institute’s PFOS literature review was conducted. The Institute noted that one of the
primate studies related to PFOA (Butenhoff et al., 2002) had problematic issues, including
toxicity that prevented a substantial percentage of the dosed monkeys from completing the
study, and the occurrence of mortality possibly attributed to PFOA. Additionally, serum PFOA
were highly variable between animals and over time in the same animal, and they did not
increase proportionally with dose. In general, the primate studies of PFOA and PFQOS, including

Chang et al. (2017), did not evaluate the most sensitive effects of PFOA and PFQS, such as
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developmental effects or immune system function. Consequently, the studies were not used as
part of the basis for the quantitative risk assessments for PFOA or PFOS. The quantitative risk

assessments are based on studies of effects that are sensitive, well-established, and considered

relevant to humans.

57. COMMENT: Many epidemiological studies regarding PFOS or PFOA are cross-sectional
by design. This type of study design cannot address temporality (that is, time-dependent
associations). This issue is important to acknowledge because confounding and reverse
causation has now been shown to be the explanation for several different health outcomes
initially reported in cross-sectional studies as indicating an association between PFOS or PFOA
exposure and the outcome (for example, chronic kidney disease, lower birth weight, early onset
menopause). (42)

RESPONSE: As mentioned in the Response to Comment 56, DWQI (2017a) and DWQI (2018a)
discuss the commenter’s point that many epidemiological studies of PFOA and PFOS are cross-
sectional, and that studies of this type cannot address temporality. The Department agrees
that associations of PFOA and/or PFOS with chronic kidney disease and early onset menopause
are explained by reverse causality. These conditions decrease the excretion of PFOA and, thus,
lead to higher serum PFOA levels. However, the Department does not agree that reverse
causality or confounding fully explains the associations of PFOA with lower birth weight, as
explained in DWQI (2017a) . Reverse causality and/or confounding is not known to be an

explanation for several other human health effects associated with PFOA and/or PFOS, such as
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increased cholesterol (PFOA and PFQOS), increases in the liver enzyme ALT (PFOA), decreased

immune response (PFOA and PFOS), and testicular and kidney cancer (PFOA).

58. COMMENT: The Institute’s use of adult default exposure values of 70 kg for body weight
and 2.0 I/day for water intake results in excessive, unsafe PFOS and PFOA risk to nearly all ages
of children. This is especially disconcerting since many epidemiologic studies have shown
associations between PFOS and PFOA exposure and health effects in children including adverse
effects in serum lipids (high total cholesterol), delayed onset of puberty (associated with
altered risk of adult disease: diabetes mellitus, heart disease, bone disease, substance abuse,
and asthma), associations between renal function and serum PFC levels, and suppression of
vaccine mediated antibody response. Animal studies have also shown a number of adverse
reproductive and developmental effects, including delayed mammary gland development with
increased vulnerability to later disease development.

The proposed MCLs of 13 ng/I for PFOS and 14 ng/I for PFOA do not protect a large
segment of the population. Children two months through age 13 may receive PFOA and PFOS
daily doses that exceed the allowable reference doses if 14 ng/l and 13 ng/| are established as
MCLs for PFOA and PFOS. Although an uncertainty factor applied for human variability in the
risk assessment accounts for variable sensitivity within the broader population, including
variability in sensitivity within children sub-populations, appropriate age-specific exposure
values for body weights and water intakes should be used to derive MCLs for children

subpopulations to enable protection. (9)
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59. COMMENT: Fetuses, infants, and children are more vulnerable to exposure-related
health effects than adults. The young may be more sensitive to the effects of PFOA and PFOS
due to their immature, developing biological systems (such as the immune system), and rapid
body growth during development. For example, exposure to PFAS before birth or in early
childhood may result in decreased birthweight, decreased immune responses, and hormonal
effects later in life. (37)
60. COMMENT: When determining a Maximum Contaminant Level Goal (MCLG), New
Jersey should consider adverse health risks to sensitive subpopulations, such as infants,
children, the elderly, and those with compromised immune systems and chronic diseases. (37)
61. COMMENT: New Jersey uses a default drinking water exposure parameter for adults
that is not an accurate accounting of which populations are most vulnerable to PFOA and PFOS
contamination. Sensitive members of the population, such as fetuses, infants, children, nursing
mothers, and those with certain preexisting conditions, face particular risk from chemicals of
such persistence, and which demonstrate clear adverse effects at very low levels of exposure.
The Department should develop a health threshold protective of the of the most vulnerable
populations, particularly developing fetuses, infants, and children, by accounting for these
sensitive subgroups in the evaluation of data gaps, the selection of uncertainty factors, and the
choice of exposure parameters to use.

Infants are more likely to have higher exposure than adults to these contaminants

because they ingest more water per kilogram of body weight than adults, and breastfeeding

infants are likely to have even greater exposure due to higher levels of PFOA and PFOS in
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breastmilk compared to drinking water. It is, therefore, important to account for these
differences in exposure when setting New Jersey’s MCL, so that exposures to PFOA and PFOS
during this crucial developmental window are limited.

Three states, Vermont, Minnesota and Michigan, have already incorporated exposure
estimates for infants. Vermont has used the 95th percentile Body Weight Adjusted Water
Intake Rate for the first year of life based on combined direct and indirect water intake from
community water supplies for consumers, 0.175 L/kg-day. An alternative modeling approach
was taken by Minnesota, which incorporated infant exposures, using chemical specific
toxicokinetic parameters including placental and breast milk transfer. This new model prepared
by Minnesota takes into account that babies are already born with a transgenerational body
burden from placental transfer based on maternal accumulation, and that infants may also
experience subsequently higher exposures, due to higher body weight adjusted water intake
rates and/or the partitioning of PFAS in breast milk. The model has been peer-reviewed and
was published in the Journal of Exposure Science & Environmental epidemiology on January 10,
2019. New Hampshire stated on February 21, 2019, that it may incorporate use of this model
for derivation of MCLs, stating that “health-based drinking water or groundwater standards for
PFOA and PFOS would potentially be lowered significantly below the initial proposal figures.”
Michigan has incorporated the use of the Minnesota model for its screening levels for PFOA,

PFOS and PFHxS, and PFNA. As a consequence, Michigan’s screening levels are lower than New

Jersey’s proposed MCLs for PFOA and PFOS (nine ppt for PFOA and eight ppt for PFOS).
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Importantly, either approach to accounting for the unique exposure situation of infants
would significantly reduce New Jersey’s proposed MCLG for both PFOA and PFOS. If New Jersey
used Vermont’s infant exposure assumptions, its proposed MCLGs would then become two ppt
for PFOA and PFOS. The MCLGs for each contaminant would be lowered below one ppt if an
additional uncertainty factor was applied to ensure adequate protection of fetuses, infants and
children, as recommended by the National Academy of Sciences and as required in the Food
Quality Protection Act. Notably, the MCLG for PFOA would be below one ppt for all exposure
populations if it was based on altered mammary gland development.

Another approach to assessing New Jersey’s proposed MCLs is to input them into
Minnesota’s exposure model for breastfed infants. At 14 ppt PFOA in drinking water, blood
serum levels of PFOA would exceed New Jersey’s target human serum level of 14.5 ug/L within
the first year of life and stay above this level until approximately four years of age (peaking at
approximately 25 ng/ml), solely from drinking water and no other routes of PFOA exposure.
Drinking water would then contribute more than 50 percent of the total target human serum
level up to the age of eight, increasing the likelihood that other routes of PFOA exposure could
push a child’s blood serum level over New Jersey’s target human serum level. At 13 ppt for
PFOS in drinking water, drinking water would contribute more than 50 percent of New Jersey’s
total target human serum level of 22 ug/| for the first eight years of life (peaking at
approximately 18 pg/l), increasing the likelihood that other routes of PFOS exposure could push

a child’s blood serum level over New Jersey’s target human serum level. Interestingly,

incorporating fetal, infant, and childhood exposures increases an adults steady-state blood
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serum levels for both PFOA and PFOS above 20 percent (the relative source contribution limit
from drinking water selected by New Jersey) of New Jersey’s target human serum level at least
until age 55, where the model ends. (37)

62. COMMENT: If MCLs are based on adult body mass, they are probably insufficient to
protect smaller individuals and especially children. (30)

RESPONSE TO COMMENTS 58, 59, 60, 61, AND 62: As discussed in detail in DWQI (20174, b)
and DWQI (20184, b), it is acknowledged that infants and children have higher exposures to
PFOA and PFOS from contaminated drinking water than adults and that they are susceptible
subpopulations for the effects of PFOA and PFOS. Higher risks to sensitive subpopulations, such
as infants and children (as well as the elderly and those with compromised immune systems
and chronic diseases, mentioned by one of the commenters) are considered through the
intraspecies uncertainty factor of 10, which is applied to protect more sensitive individuals
within the population. However, the adopted MCLs for PFOA and PFOS are not based on
exposure factors (consumption rate, which is based on volume ingested per day and body
weight) for infants or children because of uncertainties related to toxicokinetic considerations.
Specifically, it is not scientifically supportable to use the higher drinking water consumption
rates for infants and children with a reference dose based on a steady-state serum level of
PFOA or PFOS, since steady-state is reached from exposure to a constant dose of PFOA or PFOS
over a period of many years. In contrast, the higher exposure rates in infants and children vary

at different age periods and occur over a time period shorter than needed to reach steady-

state. These issues are addressed in the Minnesota transgenerational toxicokinetic model
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(Goeden et al., 2019), which is recommended by one of the commenters. Although this model
was not available when PFOA and PFOS MCLs were developed, the Department has reviewed
Goeden et al. (2019). This review did not alter the Department’s determination to proceed with
this rulemaking.

While the Department recognizes that new information and models relevant to PFOA
and PFOS risk assessment continue to become available, the Department’s MCLs are based on
the information and models that were available at the time when they were developed. As
discussed in DWQJ (2017a) and DWQI (2018a), the use of a relative source contribution (RSC)
factor of 20 percent (the most stringent value within the recommended range of 20 percent to
80 percent), while not explicitly intended for this purpose, partially accounts for the higher
PFOA and PFOS exposures in young infants, because this age group is not expected to have
substantial exposures from non-drinking water sources. It is noted that Michigan, Minnesota,
and New Hampshire, which used the transgenerational toxicokinetic model in development of
PFOA and PFOS drinking water guidelines, selected an RSC of 50 percent. If all other

parameters are equal, this would result in a health-based drinking water level that is two and a

half times higher than the Department’s PFOA and PFOS MCLs.

Relative Source Contribution (RSC)

63. COMMENT: We are concerned with the extreme conservancy associated with the
Department’s 20 percent RSC assumption. In developing the proposed MCLs, the Department

assumes an RSC of 20 percent, despite acknowledging that PFOA and PFOS use has “decreased
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substantially.” Although 20 percent is often used as a default assumption for the exposure
resulting from drinking water, the available evidence suggest that other sources of potential
exposure to PFOA and PFOS have declined drastically. According to data collected by the CDC,
mean serum levels of PFOS declined by 85 percent in the US population between 1999 and
2016. According to CDC, mean serum levels of PFOA declined by 60 percent over the same
timeframe. Given those dramatic declines, it is inappropriate to assume that 80 percent of
exposure to these substances comes from sources other than drinking water. While a few other
states have assumed an RSC of 50 or 60 percent, it is likely that the contribution of drinking
water to overall exposure is even higher, particularly in areas where drinking water
contamination has been detected. (23, 27, and 41)
64. COMMENT: The Department should Increase the RSC for PFOS. The Department chose a
RSC of 20 percent for its PFOS MCL derivation citing that: “there are insufficient data to develop
a chemical-specific RSC for PFOS” The available chemical-specific data from PFOS drinking water
affected communities, as reported by Landsteiner et al. (2015) and Li et al. (2018), provided
substantial evidence that elevated PFOS levels in the drinking water can be the primary route of
PFOS exposure. Therefore, the Department could consider raising the RSC for PFOS. Other
states, such as Minnesota and New Hampshire, have used 50 percent.

Also, it is incorrect for the Department to state that “There are no New Jersey-specific
biomonitoring data for PFOS, and its more frequent occurrence in New Jersey public water

systems as compared to the U.S. as a whole suggests that New Jersey residents may also have

higher exposure from non-drinking sources than the U.S. general population (e.g. NHANES).”
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Limited data reported by Graber et al. (2019) did not show that New Jersey residents have
higher exposure (of PFOS). Study by Graber et al. was a cross-sectional biomonitoring study in
Paulsboro area (New Jersey) where higher PFNA levels were detected in the community water
supply system in 2009. Although PFOS concentration in the water was not reported, 13 PFAS
serum concentrations were measured, including PFOS from 165 residents (greater than 12
years old). Compared to the representative data from NHANES, there was no difference in the
PFOS serum levels from these community residents. (42)

65. COMMENT: The Department chose a relative source of contribution (RSC) of 20 percent
for its PFOA MCL derivation citing that: “there are insufficient data to develop a chemical-
specific RSC for PFOA.” This is incorrect. The available chemical-specific data from PFOA
drinking water affected communities, as reported by Emmett et al. (2006) and Landsteiner et al.
(2015), provided substantial and compelling evidence that elevated PFOA levels in the drinking
water will become the primary route of PFOA exposure. Therefore, the Department should
raise the RSC for PFOA. States, such as Minnesota and New Hampshire, have used 50 percent
RSC. (42)

RESPONSE TO COMMENTS 63, 64, AND 65: As discussed in DWQI (2017a) and DWAQI (2018a),
the Institute concluded that there are insufficient data to develop chemical-specific RSC factors
for PFOA or PFOS that can be applied to PFAS exposures in New Jersey residents, and,
therefore, the default RSC of 20 percent was used. The frequent occurrence of PFOA and PFOS

in New Jersey drinking water may also result in more frequent occurrence in other
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environmental media. Therefore, New Jersey residents may also have higher exposure from
non-drinking water sources than the U.S. general population.

For example, contamination of drinking water with PFOA and/or PFQOS, as well as PFOS
at levels of potential human health risk in fish (Goodrow et al., 2018), have been found in
specific locations in many areas of the State. Potential sources have been identified in some
instances, while sources are unknown in other locations. The PFAS biomonitoring data reported
by Graber et al. (2019) comes from a location where PFOS contamination is not known to be
present. Therefore, elevated levels of PFOS in the serum of the population studied by Graber et
al. (2019) is not expected.

Additionally, as mentioned above, the default RSC of 20 percent, while not explicitly
intended to account for the higher exposures in infants, is necessary to at least partially
account for the higher PFOA and PFOS exposures in infants, which the Department does not
otherwise account for in the exposure assumptions used. As discussed in detail in DWQI
(2017a) and DWQI (2018a), exposures to infants, both breastfed and consuming formula
prepared with contaminated drinking water, are several-fold higher than in than older
individuals. These higher infant exposures must be considered because toxicological effects of
concern occur from short-term exposures relevant to elevated exposures in infancy, including
when exposure occurs only through lactation. The information about the PFOA and PFOS
drinking water risk assessments developed by New Hampshire and Minnesota mentioned in the

comment are not relevant to the Department’s MCLs for PFOA and PFOS. In the New

Hampshire and Minnesota risk assessments, a transgenerational toxicokinetic model is used to
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account for the much higher exposures of breastfed infants, and the RSC of 50 percent applies

specifically to exposures to breastfed infants, while the Department’s MCLs are based on

default adult exposure assumptions and a more stringent RSC.

USEPA Health Advisories

66. COMMENT: New Jersey is not unique in its need for more stringent PFOA and PFOS
drinking water standards and we question the difference in scientifically derived drinking water
standards from what is being proposed and what remains in place at the Federal level.

The USEPA has not established an MCL for PFOA or PFOS. Rather, it has set a health
advisory for PFOA and PFOS combined at 70 ppt. The USEPA webpage states that they have set
these levels “based on the agency’s assessment of the latest peer-reviewed science.” It is our
understanding that the USEPA and the Department calculate health effects and risks from
contaminants in drinking water using essentially the same risk analysis methodologies. Thus,
we presume, the difference in the conclusions between the two agencies cannot be explained
by the implementation of differing calculations.

As the USEPA has acted on the exact same information as the Department and the same
risk methodologies have been used, the Department should resolve the discrepancy between
the State and Federal levels and explain why its levels are significantly lower than the USEPA
health advisories. (8)

67. COMMENT: The NJDEP should more fully address the difference between this

rulemaking and the 70 ppt USEPA Drinking Water Health Advisory for PFOS and PFOA. (49)
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RESPONSE TO COMMENTS 66 AND 67: The Department agrees that the same risk assessment
approaches were used to develop both the USEPA Health Advisories and the Department MCLs
for PFOA and PFOS. The USEPA and Department risk assessments are generally based on review
of the same scientific information, although the Institute evaluations considered more recent
studies. The reasons for the differences in the USEPA and Department risk assessments are
thoroughly explained in Appendix 2 of DWQI (2017a) and DWQI (2018a). Additional supporting
information is in the Institute’s responses to comments from the USEPA to the draft Institute
Heath-based MCL for PFOA (DWQJ, 2017b). In summary, the Institute concluded that the USEPA
Health Advisories for PFOA and PFOS are not sufficiently protective of public health. The USEPA
Health Advisories do not consider sensitive toxicological endpoints that meet the criteria for
consideration in risk assessment. Further, they do not consider that exposure to drinking water
at 70 ppt (0.070 pg/1) will result in increases in blood serum PFOA and PFOS levels well above
the serum levels associated with several health effects in human studies. The Department also
notes that seven other states have concluded that the USEPA Health Advisories for PFOA and
PFOS are not sufficiently protective and have proposed or established drinking water standards

or guidance values lower than the USEPA Health Advisories.

Agency for Toxic Substances and Disease Registry (ATSDR)

68. COMMENT: The two studies selected by ATSDR, Onishchenko et al. (2011) and Koskela
et al. (2016), lacked fundamental scientific rigor (for example, using a single dose study without
any dose-response, small sample size with only six pregnant dams; no details on the

reproductive nor the developmental hallmarks, litter bias, non-standard testing methods, no
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internal serum PFOA dosimetry data, etc.). Given these flaws, the proposed ATSDR Minimal Risk
Levels (MRLs) were not derived using best available science and do not provide support for the
Department proposal. (42)

RESPONSE: The Health-based MCL for PFOA (DWQI, 2017a) is not based on the same studies as
the draft ATSDR (2018) MRL for PFOA. Although the Institute did not select these studies as the
primary basis for the PFOA MCL, these studies and the MRL derived in ATSDR (2018) support

the Institute’s conclusion that developmental effects of PFOA occur at lower doses than other

effects.

69. COMMENT: The Department should consider that in deriving their proposed guidance
values, both ATSDR and the USEPA apply uncertainty factors on the assumption that humans
are more sensitive than rodents to these effects. This has not been shown to be the case,
however. Published data strongly support that rodents are likely to be much more sensitive to
PFAS-induced effects than humans. ATSDR has acknowledged the impact on these various
differences on the reliability of its risk assessment, noting that “for the most part, adverse
health effects in studies in animals have been associated with exposure concentrations or doses
that resulted in blood levels of perfluoroalkyl compounds that were significantly higher than
those reported in perfluoroalkyl workers or in the general population.” This, along with
“profound differences in toxicokinetics between humans and experimental animals,” (such as

the differences in half-lives between species) and issues related to peroxisome proliferator
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activated receptor-alpha (PPAR-alpha), “make it somewhat difficult at this time to determine
the true relevance of some effects reported in animal studies to human health.” (42)
RESPONSE: The same administered dose of PFOA or PFOS results in a much higher internal
dose in humans than in rodents due to a slower excretion rate of PFOA and PFOS in humans
than in rodents (see Post et al., 2017). This toxicokinetic difference is accounted for in the
PFOA and PFOS risk assessments by using internal dose (serum PFAS level) as the dose metric.
Additionally, the blood serum PFOA and PFOS levels that are associated with human health
effects are generally much lower than those at which toxic effects are seen in rodent studies,

suggesting that the conclusion that humans are less sensitive to the effects of PFAS than

rodents is not valid.

70. COMMENT: The CDC and the Agency for Toxic Substances and Disease Registry
(ATSDR) have just announced that they will be conducting exposure assessments in
communities near current or former military bases and communities that are known to have
had PFAS in their drinking water. This information will provide the basis for development of
future studies on the effects of PFAS on human health, and the Department should wait until a
proper study of the effects of PFAS health is completed and the data have been properly
evaluated. (23, 27, and 41)

RESPONSE: The Department is aware of the CDC/ATSDR exposure studies mentioned by the
commenter, as well as the ATSDR-funded multi-site PFAS studies which have not yet begun. The

health studies at each individual site will take five years to complete, and additional time will be
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needed to consolidate the data from all of the sites so that overall conclusions for the multi-site
can be made. The Department recognizes that new information on PFAS continues to become
available. However, the Department believes that the large body of health effects information

available on PFOA and PFOS provides sufficient data for MCL development. Delay of these MCLs

will pose a threat to public health.

European Food Safety Authority (EFSA)

71. COMMENT: With respect to EFSA, the Department said “the EFSA tolerable weekly
intakes and associated daily intake values provide additional support for the Institute’s
reference doses for PFOA and PFOS” because the EFSA daily intake values are near, or lower
than, the Institute’s PFOA and PFOS reference doses. The EFSA based its tolerable levels on a
novel approach of using human epidemiological studies concerning cholesterol to perform
guantitative risk assessment to calculate the tolerable intakes. The Department’s embrace of
this approach contradicts a recent published position taken by Institute members in December
2017. The article stated “there is a high bar for use of human epidemiology in quantitative risk
assessment due to its observational nature ... limitations in the current human database such as
inability to determine the dose-response relationships for individual PFAAs due to cooccurrence
of other PFAAs, preclude the use of human data as the primary basis for PFAA drinking water
guidelines.” (42)

RESPONSE: The primary basis of the quantitative risk assessment for PFOA and PFOS presented

in DWQI (2017a) and DWQI (2018a) is toxicological effects from animal studies, for the reasons
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cited to Post et al. (2017) by the commenter. However, DWQI (2017a) and DWQI (2018a), as
well as Post et al. (2017), concluded that there is substantial evidence for several human health
effects from relatively low exposures to PFOA and PFOS. The consistency between the
tolerable daily intakes described in EFSA (2018), which are based on human data, and the
reference doses utilized by the Institute for PFOA and PFOS, which are based on animal data,
supports the Institute’s conclusions.

On February 24, 2020, the EFSA posted a “Public consultation on the draft scientific

opinion on the risks to human health related to the presence of perfluoroalkyl substances in

food” for public comment (see https://www.efsa.europa.eu/en/consultations/call/public-

consultation-draft-scientific-opinion-risks-human-health). In this document, EFSA develops a

tolerable daily intake of 1.16 ng/kg/day for the total of four long-chain PFAS (PFOA, PFOS,
PFNA, and perfluorohexanoic acid [PFHxS]). The tolerable daily intake is based on a recent
study (Abraham et al., 2020) of the association of these PFAS with decreased vaccine response
in one-year-old children. To account for the higher exposures to PFAS in breastfed infants and
young children, the EFSA’s tolerable daily intake is based on the daily maternal PFAS dose
resulting in serum PFAS levels associated with decreased vaccine response in their breastfed

children at age one year.

Health Canada and the Australia PFAS Science Panel

72. COMMENT: The vast body of scientific evidence does not establish that PFOS or PFOA

cause any adverse health effects in humans at current exposure levels, or even at the
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historically higher levels found in blood. The Department dismisses careful and detailed
evaluations of PFOS and PFOA made by the USEPA, Health Canada, Australia’s PFAS Science
Panel, and other organizations. The Department focused on studies and findings reviewed and
rejected by these entities. (42)

73. COMMENT: A recently released review of studies involving perfluoroalkyls exposed
populations commissioned by the Australian government also supports the lack of evidence of
harm. In the May 2018 report by the Australian Expert Health Panel, “[t]he Panel concluded
there is mostly limited or no evidence for any link with human disease from these observed
differences. Importantly, there is no current evidence that supports a large impact on a
person’s health as a result of high levels of perfluoroalkyl exposure.” The report further stated,
“[a]fter considering all the evidence, the Panel’s advice to the Minister on this public health
issue is that the evidence does not support any specific health or disease screening or other
health interventions for highly exposed groups in Australia, except for research purposes.” This
point is illustrated by the following table summarizing recent drinking water standards and
guidance levels for PFOA and PFOS set by USEPA, German, Dutch, Canadian, Swedish, and
Australian environmental authorities. As indicated by the chart, different national
environmental protection authorities have arrived at different toxicity values and drinking
water guidance levels for the same chemicals. Nonetheless, all of these drinking water guidance
values are five times or more higher than the MCLs proposed by New Jersey. (42)

74. COMMENT: In the proposed rule, the Department discusses draft toxicological profiles

of six PFAS from ATSDR and an assessment by EFSA. We presume that the Department cited
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only these two organizations since they have produced draft or final human hazard
assessments that produce threshold levels comparable to the Department’s proposed MCLs.
There are three problems with the Department’s selective citation of these sources as
justification for its hazard assessment. First, the draft ATSDR toxicological profile is only a draft
and, like the Institute’s Health Effects report, omitted key studies relevant to Department’s
PFOA and PFOS draft drinking water standards. The draft ATSDR toxicology profiles also did not
have a public peer review or follow many of the other NAS recommendations for high quality
health assessments. Second, ATSDR MRLs are intended to be used only as a screening tool to
identify populations potentially at risk, to help public health professionals decide where to look
more closely. They are not maximum safe exposure levels and may be set orders of magnitude
lower than levels shown to be non-toxic in laboratory animals. Third, other public health
agencies have reviewed the same literature and, after notice and comment, have reached very
different scientific conclusions than Institute and ATSDR.

In December 2018, Health Canada published its final Guidelines for: Canadian Drinking
Water Quality’s Guideline Technical Document for PFOA. Developed after public comment, the
final Health Canada assessment evaluated the same literature and potential
mechanisms/modes of action as the USEPA, ATSDR, and the Institute. More importantly, Health
Canada applied a structured evidence integration analysis as the NAS recommended. Its
evidence integration methodology, based on the World Health Organization (WHO) and

Bradford-Hill criteria, properly screened out, due to study limitations and inconsistencies with

other research findings, evidence that states like Minnesota and New Jersey relied on.
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In March 2018, an expert panel formed by the Australian Ministry of Health gave its
comprehensive evaluation of the literature concerning potential PFAS health effects. The expert
panel consisted of academic researchers and medical practitioners independent of the ministry.
The expert panel explicitly applied a structured evidence integration framework consistent with
the NAS recommendations. The panel concluded that differences between those with the
highest and lowest exposures are generally small, with the highest groups generally still being
within the normal ranges for the whole population. The panel also found there is mostly limited
or no evidence for an association with human disease accompanying these observed
differences. Lastly, the panel found there is no current evidence that supports a large impact on
an individual’s health. In particular, there is no current evidence that suggests an increase in
overall cancer risk.

As part of its consideration of the new scientific data published since the Institute
evaluation, the Department should also evaluate the analysis of Health Canada, the Australian
Ministry of Health, and other public health organizations before adopting MCLs. (51)

RESPONSE TO COMMENTS 72, 73, AND 74: The ATSDR Draft Toxicological Profile (2018) was
reviewed by external peer reviewers, including a non-governmental panel, and was made
available for public review. ATSDR bases its MRLs on non-carcinogenic effects, and they are
developed using the same risk assessment approaches used to develop the USEPA and
Department reference doses for drinking water contaminants. It is generally true that human

health values, including reference doses developed by the USEPA, as well as MRLs developed by

ATSDR, for some environmental contaminants are set at orders of magnitude below the No
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Observed Adverse Effects Levels (NOAELs) from animal studies; this is not unique to PFOA,

PFOS or PFAS, or to other MRLs developed by ATSDR. These human health-based levels are set
lower than the NOAELs from animal studies to account for uncertainties about interspecies
differences in sensitivity, gaps in the toxicological database, and other factors.

The Australian Expert Health Panel conclusions that are cited are not the basis for
development of quantitative risk assessments (such as reference dose, health-based drinking
water, or groundwater levels) for PFOA and PFQOS, but rather address the weight of evidence for
the association of PFOA and PFOS with human health effects. It should be noted that the report
also states: “[a]lthough the evidence on health effects associated with PFAS exposure is
limited, the current reviews of health and scientific research provide fairly consistent reports of
associations with several health outcomes, in particular: increased cholesterol, increased uric
acid, reduced kidney function, altered markers of immunological response, levels of thyroid and
sex hormone levels, later menarche and earlier menopause, and lower birth weight.”

Further, an observable increase in overall cancer risk is not the basis for a public health-
protective guideline for an environmental contaminant. The MCLs are intended to protect from
cancer at the one-in-one million lifetime risk level, much lower than the increase in overall risk
from an environmental contaminant that is detectable in the human epidemiology studies of
PFOA and PFOS.

Hall et al. (2012) presented criteria for the use of hepatocellular hypertrophy and

increased liver weight in risk assessment. Health Canada based its PFOA risk assessment on

hepatocellular hypertrophy, an effect that is closely related to increased liver weight, which was
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used as the basis for the Department’s PFOA risk assessment. Therefore, Health Canada’s
findings are consistent with the Department’s on use of this criteria.

The Department has reviewed the basis for the standards and guidance levels
established by other state and national governments that are higher than the Department’s
adopted MCLs. In general, differences among drinking water standards and guidance levels for
PFOA and PFOS arise from differences in toxicity factors and/or exposure assumptions. DWQI
(2017a) and DWAQI (2018a) provide detailed support for the conclusion that the USEPA Health
Advisories of 70 ppt (0.070 pg/l) for PFOA and PFOS are not sufficiently health-protective and
the same conclusion applies even more so to the values developed by others that are higher
than the USEPA Health Advisories. The standards and guidance values submitted by the
commenter are not based on the most sensitive toxicological endpoints that are well-
established and relevant to humans.

Additionally, as discussed in DWQI (2017a) and DWQI (2018a), multiple human health
effects are associated with serum PFOA and PFOS levels well below those that will result from
consumption of drinking water at the USEPA Health Advisory of 70 ppt (0.070 pg/l).
Accordingly, DWQI (2017a) and DWQI (2018a) concluded that the blood serum PFAS increases
at 70 ppt (0.070 pg/l) “are not desirable and may not be protective of public health.” The
Department notes that several other states have developed drinking water guidelines for PFOA

and PFOS that are lower than the USEPA Health Advisories, including four states with PFOA

and/or PFOS drinking water guidelines lower than the New Jersey MClLs.
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Development of the MCL for PFOA

Critical Effects

75. COMMENT: As noted in the Institute’s summary document for PFOA that is the basis for
the proposed standards, systemic effects have been observed in experimental animals exposed
to PFOA, including effects on liver, immune system, and developmental effects. However, not
all of the observed animal effects are adverse, and not all animal adverse effects are relevant to
humans. (23, 27, and 41)

RESPONSE: As detailed in DWQI (2017a) and DWQI (2018a), the hepatic, immune system, and
developmental effects of PFOA and PFOS in animal studies are considered to be adverse effects
or precursors to adverse effects. According to USEPA risk assessment guidelines (USEPA, 2002),
adverse effects and effects that can progress to adverse effects are appropriate for use as the
basis for human health risk assessment. Regarding the relevance of animal effects to humans,
based on the mode of action analyses presented in DWQI (2017a) and (2018a), the Department
considers the adverse hepatic, developmental, and immune system effects of PFOA and PFOS

to be relevant to humans.

76. COMMENT: Based on increased relative liver weight effects observed in mice by
Loveless et al. (2006), the Department (through its Health Effects Subcommittee within the
Institute) developed an MCL for PFOA in drinking water at 0.014 pg/I. In addition to increased
absolute and relative liver weights, direct evidence of hepatic peroxisome proliferator-activated

receptor alpha (PPAR-alpha) activation with PFOA exposure was also demonstrated by Loveless
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et al. (2006) shown as increased cyanide insensitive hepatic peroxisomal B-oxidation activity
from PFOA-treated animals.

We respectfully disagree with Departments’ use of rodent liver weight as a critical effect
to establish a point-of-departure for derivation of a reference dose for PFOA. It is inconsistent
with USEPA guidelines and published expert opinions on the distinction between liver
hypertrophy as a non-adverse adaptive change and other endpoints representing liver toxicity.
Moreover, the observational human data, as well as a significant body of mechanistic
experimental data that relates to the liver response to exposure to PFOA strongly suggests that
rodent liver weight as an endpoint for the human-health risk assessment of PFOA is
inappropriate and needlessly conservative. (42)

77. COMMENT: Increased relative liver weight is a common effect of PFOA in animal
studies that has been reported to occur at lower levels of exposure than those causing effects
on other organ systems. Extrapolation of liver effects seen in animals to humans must be
approached with caution, however, in light of the conclusions of the C8 Health Project and
recent human data reported by Convertino et al. (2018) and strong evidence for rodent-specific
adaptive responses. (27)

78. COMMENT: Increased liver weight due to hepatocellular hypertrophy can be an
adaptive (protective) effect in animals due to up-regulation of detoxification enzymes, leading
toxicologists to revisit key liver endpoint studies. Research has shown that many metabolic

effects of exposure to PFOA and PFOS in rodents can be explained by the activation of

xenosensor nuclear receptors, such as the peroxisome proliferator activated receptor (PPAR-
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alpha) in the liver. These effects are of questionable relevance for risk assessment since the
associated proliferative response in mice has not been observed in humans. (27)

79. COMMENT: The endpoint selected for MCL development is increased liver weight in
male mice. An expert panel convened by the European Society of Toxicologic Pathology (ESTP)
defined what constitutes an adverse hepatic effect. Hall et al. (2012) summarized the findings
of the ESTP workgroup, and per the ESTP criteria, increases in liver weight without histological
evidence, such as necrotic changes or degeneration of liver cells may be a normal adaptive
response and, therefore, not considered adverse or relevant for human risk assessment. Hall et
al. (2012) does not appear to have been considered in selecting increased liver weight as the
MCL endpoint as it is not included in the references. (24)

RESPONSE TO COMMENTS 76, 77, 78, AND 79: As stated in DWQI (2017a), “.... numerous
studies of PFOA have demonstrated that increased liver weight co-occurs with and/or
progresses to more severe hepatic effects including increased serum liver enzymes,
hepatocellular necrosis, fatty liver, and/or hyperplastic nodules. Additionally, recent studies
[such as Quist et al., 2015] show that cellular damage indicative of liver toxicity persists until
adulthood following developmental exposure to PFOA.” Similarly, Butenhoff et al. (2012a)
concludes that the observations at one year and two years in a chronic study in rats suggest a
progression of lesions “from hepatocellular hypertrophy to fatty degeneration to necrosis
followed by regenerative hyperplasia.” DWQI (2018a) provides a detailed review of the data
from the numerous studies showing co-occurrence or progression of hepatocellular

hypertrophy and/or increased liver weight, to more severe histopathological changes in the
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liver and increased liver enzymes and/or bile acids to the use of increased liver weight as the
basis for the reference dose for PFOA.

DWAQI (2017b) also references Hall et al. (2012), which states that increased liver weight
or hepatocellular hypertrophy are adverse when they co-occur with, or progress to, other types
of liver toxicity, such as those associated with PFOA. It should be noted that the primary focus
of Hall et al. (2012) is pre-clinical toxicity studies for drug development, for which less-than-
chronic durations of exposure are most relevant, while the reference dose and MCL for PFOA
are intended to protect for chronic (lifetime) exposure. Hall et al. (2012) also emphasizes that
the expected duration of exposure must be considered in determining the adversity of effects,
such as increased liver weight. Such effects may be reversible if the anticipated duration of
exposure is short, while progression to more severe hepatic effects may occur from longer
exposures to the same dose. These duration of exposure considerations are relevant to safety
evaluation of drugs, since they are normally only taken for a limited period of time. However,
because the Department’s adopted MCL for PFOA is intended to protect for lifetime exposure,
reversibility of effects when exposure ends is not a relevant consideration.

Similarly, USEPA (2002) guidance also emphasizes that the potential for progression to
more severe types of toxicity with longer exposure must be considered in determining whether
liver weight/hepatocellular hypertrophy in studies of less-than-chronic duration is adverse.

Several other risk assessments of PFOA, including Health Canada (2016), which is

recommended in other comments from the same commenters, are based on increased liver

weight and/or hepatocellular hypertrophy. Health Canada (2016) cites the conclusions of Hall
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et al. (2012), and additionally concludes that increased liver weight and hepatocellular
hypertrophy in rats are an appropriate basis for its risk assessment of PFOA. The evaluation
notes that these effects can progress to more serious hepatic toxicity with continued exposure.

DWAQI (2017a) includes detailed evaluations of the primary data from numerous
relevant studies that support the human relevance of hepatic effects of PFOA in rodents.

While some PPAR-alpha activating chemicals have been shown to cause hepatic toxicity,
particularly tumors, through a PPAR-alpha activation mode of action that may not be relevant
to humans, several lines of evidence support the conclusion that hepatic effects of PFOA should
be considered to be relevant to humans. DWQJ (2017a) notes that the dose-response curves for
liver toxicity and PPAR-alpha activation from PFOA are similar in non-human primates and rats.
Additionally, PFOA causes hepatic toxicity in PPAR-alpha null strains of mice lacking PPAR-alpha,
and liver toxicity in these PPAR-alpha null mice is more severe in some cases than in wild type
mice of the same strain. Also, increased liver weight does not correlate with magnitude of
PPAR-alpha activation even in standard outbred strains of rodents.

Regarding hepatic PPAR-alpha activation (as indicated by increased cyanide insensitive
palmitoyl CoA hepatic peroxisomal B-oxidation [PCO] activity) in rodents dosed with PFOA in
Loveless et al. (2006), DWQI (2017a) shows that increased relative liver weight did not correlate
with hepatic peroxisome proliferation, as indicated by PCO activity. As stated by DWQI (2017a),
“[t]hese results illustrate the involvement of PPAR-alpha independent processes in the

increased relative liver weight caused by PFOA even in standard strains of rodents with normal

PPAR-alpha function.” Furthermore, two additional studies (Quist et al., 2015; Li et al., 2017)
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reported PPAR-alpha independent liver toxicity in mice at very low doses of PFOA (0.01
mg/kg/day and 0.05 mg/kg/day, respectively); a No Observed Adverse Effect Level (NOAEL) was
not identified in either study. Quist et al. (2015) was not considered as the basis for the DWQI
(2017a) reference dose for PFOA because it did not provide the serum data needed for dose-

response modeling. Li et al. (2017) was not available to DWQI (2017a), but was the basis of the

PFOA reference dose of 1.8 ng/kg/day developed by California USEPA (2019).

80. COMMENT: We disagree with the Institute’s selection from the Loveless et al. (2006)
study of only the data for mice that received linear and branched ammonium PFOA treatment
for its MCL derivation. Only linear PFOA was detected in the general population in the latest
NHANES 2015-2016 cycle analyses. Branched PFOA was not detected. If the Institute continues
to use the Loveless et al. (2006) study as the basis of its PFOA MCL, it should use a subgroup of
the mice data that were treated with linear ammonium PFOA. This data results in a BMDL10 of
increased relative liver weight of 7,973 ng/mL (which is 1.8 times higher than the current
BMDL10 used by the Institute). Using a BMDL10 would result in a higher PFOA MCL to 0.026
ug/L by considering this parameter alone. (42)

RESPONSE: The data from the mice dosed with a mixture of linear PFOA (in which carbons
atoms are in a straight chain) and branched PFOA (in which the carbon chain is branched) are
appropriate for use in risk assessment because there was a dose-related increase in relative
liver weight over the whole range of doses used in the study. Additionally, the relevance to

effects in humans is supported by the observation that increased liver weight is not correlated

78



NOTE: THIS IS A COURTESY COPY OF THIS RULE ADOPTION. THE OFFICIAL VERSION WILL BE
PUBLISHED IN THE JUNE 1, 2020 NEW JERSEY REGISTER. SHOULD THERE BE ANY DISCREPANCIES
BETWEEN THIS TEXT AND THE OFFICIAL VERSION OF THE ADOPTION, THE OFFICIAL VERSION WILL
GOVERN.

with hepatic PPAR-alpha activity. The data for linear and branched PFOA is appropriate for
development of an MCL because drinking water may be contaminated with both linear and
branched PFOA, depending on the source of the contamination. Though branched PFOA was

not detected in NHANES 2015-2016 (see

https://www.cdc.gov/exposurereport/pdf/FourthReport UpdatedTables Volumel Jan2019-

508.pdf), the NHANES data are from the general population whose exposure is primarily from
food and consumer products, not drinking water, which can be contaminated with branched
PFOA. Itis noted that branched PFOA is excreted more quickly than linear PFOA in both
rodents (DWQI, 2017a) and humans (Zhang et al., 2013). Rapid excretion of branched PFOA
diminishes the likelihood of detection in blood serum if low levels of exposure are occurring.
The Department notes that other toxicological studies of PFOA, including for example Perkins et

al. (2004), also utilized linear and branched PFOA.

81. COMMENT: In addition to assessing liver effects, the Institute considered Health-based
MCLs based on evidence of delayed mammary gland development and testicular cancer in
laboratory studies. Many metabolic effects of exposure to PFOA in rodents, including
developmental effects, are associated with a proliferative response in mice that has not been
observed in humans. (23, 27, and 41)

RESPONSE: The “proliferative response” mentioned in the comment is assumed to refer to
responses related to PPAR-alpha activation. The statement that this response does not occur in

humans is not accurate. As discussed in DWQI (2017a), PPAR-alpha, other PPARs, and other
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nuclear receptors are found in many tissues in humans, as well as rodents and other species. In
general, PPARs, including PPAR-alpha, affect many biological processes beyond stimulation of
peroxisome proliferation in rodents, the effect for which they were originally named. Regarding
developmental effects of PFOA, DWQI (2017a) states that:

PFOA is associated with decreased fetal growth in humans. PPAR-alpha and

other PPARs are present in human fetal tissues and are expected to have

important roles in reproduction and development. Therefore, PPAR-alpha

mediated effects of PFOA on development are considered relevant to humans

for the purposes of risk assessment. The developmental effects from exposure to

PFOA in rodents appear to occur primarily through PPAR-alpha dependent

mechanisms, while some reproductive effects such as full litter resorptions

appear to be PPAR-alpha independent. However, high affinity “pure” PPAR-alpha

activators [compounds whose primary or effect is to activate PPAR-alpha at low

concentrations] (WY [Wyeth 14,643; 4-Chloro-6-[2,3-xylidino]-2-

pyrimidinylthioacetic acid] and clofibrate) do not cause the developmental

effects in mice that were caused by PFOA.

Regarding delayed mammary gland development, DWQI (2017a) reviews the evidence
in support of the conclusions that rodents are an appropriate model for studying the effects of
environmental contaminants on human mammary gland development and that the role of

PPAR-alpha in the effects of PFOA on mammary gland development in rodents is not known.
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Regarding testicular tumors, DWQI (2017a) states that the mode of action for testicular Leydig
cell tumor induction by PFOA is unknown. While several modes of action suggesting that these
tumors may not be relevant to humans have been proposed, data from the only chronic
mechanistic rat study (Biegel et al., 2001) do not support one of the key events in each of these
proposed modes of action (Klaunig et al., 2012). As such, the testicular tumors caused by PFOA
in rats are considered to be relevant to humans.

82. COMMENT: If the Institute insists on using liver weight as a sensitive endpoint, the
Institute should include additional available studies in mice and rats which capture sensitive life
stages (that is, gestation exposure) or with longer-term exposure duration (that is, 13-week
treatment). (42)

83. COMMENT: Given that the Department emphasized that “the developmental period is
a sensitive lifestage for PFOA’s hepatic effects, and that increased relative liver weight is a
relative and appropriate endpoint for PFOA’s toxicity,” the increases in relative liver weights
observed in lactating dams in mice should be considered by the Department, such as the study
by Abbott et al. (2007). A key strength of using pregnant and lactating animal data is to reflect
PFOA exposure in lactating women; another advantage of considering the above-mentioned
studies is that Abbott et al. (2007) not only administered PFOA during gestation to wild type
mice, they also utilized PPARa null (knockout) mice as well. The inclusion of PPAR-alpha null
mice (in addition to wild type) is of particular importance because the Department has

established its position that non-PPAR-alpha mechanism can cause hepatic hypertrophy with

PFOA. Therefore, the data obtained from a non-PPAR-alpha responsive mouse model (for

81



NOTE: THIS IS A COURTESY COPY OF THIS RULE ADOPTION. THE OFFICIAL VERSION WILL BE
PUBLISHED IN THE JUNE 1, 2020 NEW JERSEY REGISTER. SHOULD THERE BE ANY DISCREPANCIES
BETWEEN THIS TEXT AND THE OFFICIAL VERSION OF THE ADOPTION, THE OFFICIAL VERSION WILL
GOVERN.

example, PPARa null mice) should provide even more relevance than those obtained from wild
type.

In their review of the studies, the Health Effects Subcommittee within the Institute had
excluded the study by Abbott et al. (2007) for MCL consideration because serum PFOA
concentration data (from lactating dams) were obtained at three weeks after last PFOA dosing
(that is, end of weaning / lactation). The difference in the timing of the tissue collection should
not be the basis for data exclusion because the benchmark dose variables evaluated by the
Institute were exposure (serum PFOA concentration) and effect (increased relative liver
weight). Even though Abbott et al. (2007) did not measure serum PFOA concentration in dams
until the end of lactation, there were still appreciable large amount of PFOA in the blood of
these animals (mainly due to slow serum elimination half-life). Therefore, the Department
should also consider evaluating the mouse dam data from Abbott et al. (2007), which
encompassed more sensitive life stages (gestation and lactation) than the adult male mice from
Loveless et al. (2006). (42)

84. COMMENT: On the sole premises of increased liver weight effects in non-pregnant
rodents, another study that the Institute should consider is a 90-day dietary study in male
Sprague Dawley rats by Perkins et al. (2004). Sprague Dawley rats were also included in the 14-
day study by Loveless et al. (2006). The study by Perkins et al. was also excluded by the Health
Effects Subcommittee within the Institute, citing a lack of time-dependent responses in

increased liver weight over the study period. This is incorrect. In this study, serum PFOA

appeared to have reached steady state by four weeks into the study and the attainment of
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steady state is a common observation in laboratory animals when perfluoroalkyls were
administered at high doses or for extended exposure durations. This corresponded to a
“saturation” status where (latter) additional PFOA administered was not absorbed efficiently.
This natural occurrence does not invalidate the study data given that at every single time point
of the study (four, seven, or 13 weeks post-dose), there were dose-dependent increases in
serum PFOA concentrations, as well as increases in relative liver weight. In addition, based on
the data reported by Loveless et al. (2006), male Sprague Dawley rats appeared to be more
sensitive than male CD-1 mice in terms of higher body burden when similar PFOA doses were
administered. A key strength of including Perkins et al. (2004) study data reflects on the dietary
PFOA exposure route used in the study design, which is a major pathway considered by the
Department as potential PFOA source of exposure. Therefore, the Department should also
consider evaluating the longer-term rat data from Perkins et al. (2004) for its PFOA assessment.
(42)

RESPONSE TO COMMENTS 82, 83, AND 84: The increased relative liver weight data from
Abbott et al. (2007) did not meet the DWQI (2017a) criteria for use as the basis for risk
assessment because serum PFOA levels were not measured until three weeks after dosing
ended. As stated in DWQJ (2017a), “studies providing serum PFOA data at the end of the dosing
period are most appropriate for dose-response evaluation in risk assessment, because serum

levels are highest at this time point and thus represent the maximum internal doses that could

have caused the observed effect.” The use of serum PFOA data from a timepoint several weeks
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after dosing ended potentially underestimates the exposure level that caused the effect,
resulting in an overly stringent risk assessment.

The commenter’s interpretation of the reason that Perkins et al. (2004) was not selected
by DWQI (2017a) is not accurate. Perkins et al. (2004) was not selected as the basis for risk
assessment because the observed dose-response curves for increased relative liver weight were
almost identical at four, seven, and 13 weeks. This was cited by DWQI (2017a) as evidence
supporting the use of shorter-duration studies of relative liver weight as the basis for risk
assessment, particularly because the use of serum PFOA levels as the dose metric eliminates
uncertainty about whether serum PFOA levels are increasing with longer exposure duration.

The mouse data from Loveless et al. (2006) was selected as the basis for risk assessment
instead of the rat data from Perkins et al. (2004) because there was a more definitive dose-
response for increased liver weight over the dose range used by Loveless et al. (2006) and
because increased relative liver weight was strongly correlated with PPAR-alpha activity in rats

dose with PFOA in Perkins et al. (2004) at weeks four and seven, while this was not the case in

mice in Loveless et al. (2006), as discussed above.

85. COMMENT: We applaud New Jersey for recognizing altered mammary gland
development as an adverse health effect associated with PFOA and agree that it can lead to a
number of health effects, including difficulty in breastfeeding and an increase in susceptibility
to breast cancer later in life—for these reasons, we urge New Jersey to base its MCLG for PFOA

on altered mammary gland development directly. There is sufficient evidence to support this
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conclusion: A workshop of experts in mammary gland biology and risk assessment also
concluded that changes in mammary gland growth and differentiation, including changes in
developmental timing, are a health concern. Furthermore, three human studies have reported
that maternal PFOA exposure is associated with decreased duration of breastfeeding. (37)

86. COMMENT: The Department should use the toxicity endpoint of delayed mammary
gland development as the most sensitive endpoint in the PFOA MCL derivation. This effect was
shown in nine different studies (DWQI 2016). Delayed mammary gland development is
concerning since adverse effects related to delayed mammary gland development persist into
adulthood and become permanent. (9)

RESPONSE TO COMMENTS 85 AND 86: The Department agrees that the effects of low doses of
PFOA on mammary gland development in mice are relevant to humans. As discussed below,
delayed mammary gland development from perinatal exposure is the most sensitive systemic
endpoint for PFOA that provides serum PFOA data that can be used for the dose-response
analysis needed for reference dose development. It is a well-established toxicological effect of
PFOA that is considered to be adverse and relevant to humans for the purposes of risk
assessment. However, to the knowledge of the Institute and Department, a reference dose for
delayed mammary gland development has not previously been used as the primary basis for

health-based drinking water concentrations or other human health criteria for environmental

contaminants.
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87. COMMENT: We disagree with the Institute that mammary gland development is a
robust endpoint for PFOA related toxicity in laboratory animals and there were a number of
specific concerns that warrant careful consideration before using data from Macon et al. (2011)
for risk characterization. (42)

88. COMMENT: The study by Macon et al. (2011) was flawed in several important aspects
of study design and had numerous instances of inappropriate data interpretation. The authors
failed to consider all aspects of biology and rather than scope out the best objective endpoints
for the assessment, the study gave very few quantitative measures. The authors attributed
various phenotypic consequences (that is, reduction in mammary gland development) to the
direct effects of PFOA. Alternative interpretations suggest that PFOA may be affecting
mammary gland function in the lactating dams. Without any supporting evidence for maternal
well-being, the data presented by Macon et al. are built on a great deal of speculation with a
lack of definitive reproductive data combined with a lack of quantitative mammary gland
analysis. The fact that the effects of PFOA on mammary gland development cannot be
consistently described and quantified in all mouse models brings into question the biological
significance of this phenotype as described, and its relevance to human health is unclear. (42)
RESPONSE TO COMMENTS 87 AND 88: Delayed mammary gland development in mice from
developmental exposures is a well-established endpoint for PFOA toxicity. This effect has been
reported in nine separate studies presented in five publications; all of these studies are

thoroughly reviewed in DWQI (2017a), including those that reported effects at low doses

(White et al., 2011; Macon et al., 2011; Tucker et al., 2011). Only one study (Albrecht et al.,
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2013) did not find an effect on mammary gland development, as discussed further below.
Histological changes in the mammary glands of exposed offspring persisted until adulthood and
were considered permanent. Delayed mammary gland development in mice occurs in a dose-
related fashion, and there is no information indicating it is not relevant to humans. For these

reasons, the Department considers delayed mammary gland development from exposures to

PFOA to be a sensitive and relevant endpoint for toxicity.

89. COMMENT: While the study by Macon et al. (2011), used by the Institute as the basis
for an alternative reference dose, observed a delay in mammary gland development in CD-1
mice, the results in other mouse studies are equivocal and support a PPAR-alpha-activated
mechanism of questionable relevance to humans. Albrecht et al. (2013) did not find alterations
in mammary gland development in offspring of wild type, PPAR-alpha-null, or PPAR-alpha
humanized mice following in utero exposure to PFOA. In a multi-generational study in CD-1
mice, moreover, no clear dose-response was reported and the investigators noted that the
delay in mammary gland development did not appear to affect lactational support based on
normal survival and growth of the second generation (F2) offspring. (23, 27, and 41)

90. COMMENT: An MCL based on delays in mammary gland development was calculated
and is used to support application of additional uncertainty factors in the calculation of the MCL
based on increased liver weight. In its development of a Minimal Risk Level for PFOS, the ATSDR
noted “[r]eproductive and developmental toxicity studies have identified very low LOAELs of

>0.0024 mg/kg/day for delays in mammary gland development in dams and offspring ...
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however, the mammary gland effect did not result in an adverse effect on lactational support at
maternal doses as high as 1 mg/kg/day (i.e., the effect was transient and did not adversely
impact organism reproduction, development or growth), (White et al. 2011a). Given that milk
production was adequate to support normal growth and survival in F2 pups, the biological
significance and adverse nature of the delayed development of the mammary gland is uncertain
and was not considered a suitable basis for the MRL.” (24)
RESPONSE TO COMMENTS 89 AND 90: The basis of the commenters’ statement that the results
in mouse studies of mammary gland development other than Macon et al. (2011) “are
equivocal and support a PPAR-alpha-activated mechanism of questionable relevance to
humans” is unclear. As discussed in DWQI (2017a), delayed mammary gland development from
prenatal/early life exposure in mice was observed in nine separate studies reported in five
publications. Only one study, Albrecht et al. (2013) did not find an effect on mammary gland
development. However, the Institute’s consideration of this study was limited due to
uncertainty whether postnatal lethality is actually significantly increased by PFOA in wild type
pups; the statistical comparison used appears to be inappropriate. Therefore, the basis for the
conclusion that wild type, but not humanized PPAR-alpha, mice are sensitive to developmental
effects of PFOA is uncertain.

Additionally, elevated PFOA levels (up to greater than 1,000 ng/ml) were found in liver
and serum from some control fetuses, pups, and dams in Albrecht et al. (2013), but no

information is provided about the groups of animals that these samples came from, the number

of samples with elevated PFOA concentrations, or the summary statistics (for example, means
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and standard deviations) for serum levels in the control samples. Data from control animals
with elevated PFOA exposures appear to have been excluded from the comparisons of
endpoints of toxicity in control and treated groups. Exclusion of these data from the control
animals could have affected the results of these comparisons, especially since serum levels in
some of the treated groups were only a few fold higher than those in some of the controls.
Furthermore, developmental effects (other than delayed mammary gland development)
observed in the same strain of mice (SV/129) in another study (Abbott et al., 2007) at lower
doses (0.6 and one mg/kg/day) were not observed at the higher dose (three mg/kg/day) used
by Albrecht et al. (2013). Both studies used SV/129 mice, but they were obtained from
different sources, and Albrecht et al. (2013) suggest that pharmacokinetic differences in the
wild type mice from the two different sources may explain the differences in effects of PFOA in
these mice in the two studies. Although not mentioned by Albrecht et al. (2013), the serum
levels in wild type pups at which no developmental effects occurred were higher than the
serum levels in wild type pups at which delayed eye opening and postnatal mortality were
reported by Abbott et al. (2007). Finally, the serum PFOA data for wild type dams on postnatal
day 20 appear to be inconsistent within the publication. These general issues with this study
create uncertainty about its conclusions related to mammary gland development. Regarding
the functional significance of delayed mammary gland development, the only study which
evaluated nursing capability was White et al. (2011b).

For the reasons provided by DWQI (2017a), including that the ability to provide

nutritional support to offspring has been evaluated in only one study, the DWQI (2017a)
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concluded that “the available toxicological information is not sufficient to make conclusions
about the effects of developmental exposure to PFOA on lactational function.” Also, as noted in
DWAQI (2017a) as possibly relevant to this issue, three human studies suggest that maternal
exposure to PFOA may be related to shorter duration of breastfeeding. Additionally,
developmental exposure to PFOA consistently caused structural changes observed through
microscopic evaluation of whole mounts of mammary glands, and histological changes in the
mammary glands persisted and were considered permanent in the only study in which
developmentally exposed mice were followed through adulthood. Such structural changes,

particularly when permanent, are considered adverse for the purposes of risk assessment,

regardless of whether functional effects are detected.

Uncertainty Factors

91. COMMENT: While New Jersey recognized mammary gland development as the most
sensitive endpoint and even calculated a reference dose based on this endpoint, it did not use
this endpoint to calculate its MCLs. Instead it used a reference dose for increased liver weight.
This was a mistake. Delayed mammary gland development can lead to a number of health
effects including difficulty in breastfeeding and an increase in susceptibility to breast cancer
later in life. If the reference dose for mammary gland development had been used, New
Jersey's MCL for PFOA, for example, would be notably lower, coming in at less than one part

per trillion. (37)
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92. COMMENT: The Institute chose not to use delayed mammary gland development
reference dose as the basis for a recommended Health-based MCL, not because of uncertainty
about the scientific validity of doing so, but rather because of a lack of precedent to use this
endpoint as the primary basis for health-based criteria for environmental contaminants.
Instead, an additional 10 UF was applied to an unrelated endpoint (increased liver weight that
forms the basis of the MCL derivation) to compensate. (9)

93. COMMENT: While the Institute applied an extra uncertainty factor of 10 to protect
against more sensitive effects like altered mammary gland development, an uncertainty factor
of 10 is insufficient to protect against this health effect. Indeed, if New Jersey’s reference dose
for mammary gland development had been used, New Jersey’s MCLG for PFOA would be less
than one part per trillion. (37)

94. COMMENT: In its analysis, the Institute includes a composite or total uncertainty factor
(UFtotal) of 300 in the derivation of the MCL for PFOA. The proposed UFtotal includes a 10-fold
uncertainty to account for variability in susceptibility across the human population (UFH), a
factor of three to account for the toxicodynamic differences between humans and animals
(UFA), and an additional factor of 10 for database uncertainties (UFD). The UFtotal is applied to
adjust the human-equivalent dose (HED) to add conservatism to the calculation of a reference
dose from which the MCL is calculated. According to its summary report, the Institute applied a
UFD of 10 to account for “sensitive effects that are not otherwise considered,” specifically citing

mammary gland development and hepatic toxicity not associated with liver weight. According

to the USEPA, the UFD is intended to account for the potential for deriving an under-protective
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reference dose as a result of an incomplete characterization of the chemical’s toxicity. In
addition to identifying toxicity information that is lacking, review of existing data may also
suggest that a lower reference value might result if additional data were available.
Consequently, in deciding to apply this factor to account for deficiencies in the available data
set and in identifying its magnitude, the assessor should consider both the data lacking and the
data available for particular organ systems, as well as life stages. A UFD is generally applied
when reproductive and developmental toxicity studies are missing since they have been found
to provide useful information for establishing the lowest NOAEL. If the reference dose is based
on animal data, a factor of three is often applied if either a prenatal toxicity study or a two-
generation reproduction study is missing, or a factor of 10 may be applied if both are missing.
The reproductive and development databases for PFOA are robust, however, and do not
suggest the need to account for an incomplete characterization of toxicity. As discussed above,
evidence of mammary gland developmental effects in mice are equivocal and support a PPAR-
alpha-activated mechanism of questionable relevance to humans. Similarly, the Institute’s
concern about liver toxicity is misplaced in light of the available epidemiological evidence and
the likely contribution of PPAR-alpha activation. (23, 27, and 41)
RESPONSE TO COMMENTS 91, 92, 93, AND 94: DWQI (2017a) has considered issues related to
the database uncertainty factor to protect for more sensitive developmental effects, including
delayed mammary gland development and low-dose liver toxicity. As discussed in DWQI

(2017a) and DWAQI (2017b), the Institute’s Health Effects Subcommittee decided not to use

delayed mammary gland development as the primary basis for the quantitative risk assessment
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because there is no precedent for doing so. Delayed mammary gland development from
perinatal exposure is the most sensitive systemic endpoint for PFOA that provides serum PFOA
data that can be used for the dose-response analysis needed for reference dose development.
It is a well-established toxicological effect of PFOA that is considered to be adverse and relevant
to humans for the purposes of risk assessment. However, to the knowledge of the Institute and
the Department, a reference dose for delayed mammary gland development has not previously
been used as the primary basis for health-based drinking water concentrations or other human
health criteria for environmental contaminants.

Additionally, limited data regarding the effects of developmental exposure to PFOA on
lactational function are available. For example, a single study assessed this endpoint in mice
and did not observe a decrease in body weight of offspring nursed by dams with earlier
developmental exposure. However, at least three human studies from different locations
found associations of maternal PFOA exposure with decreased duration of breast-feeding,
suggesting a potential effect of PFOA on human mammary gland function (Fei et al., 2010;
Romano et al., 2015; Timmermann et al., 2016). Because the use of this endpoint as the basis
for human health criteria is a currently developing topic, the Institute in DWQI (2017a) decided
not to recommend a Health-based MCL with the reference dose for delayed mammary gland
development as its primary basis. However, the occurrence of delayed mammary gland

development and other effects (such as persistent liver toxicity following developmental

exposure; Quist et al., 2015) at doses far below those that cause increased relative liver weight
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(the endpoint used as the primary basis for the recommended Health-based MCL) clearly
requires application of an uncertainty factor to protect for these more sensitive effects.

According to the current USEPA risk assessment guidance, an uncertainty factor should
be incorporated into a reference dose to account for effects that may be more sensitive than
the effect used as its primary basis “if there is concern that future studies may identify a more
sensitive effect, target organ, population, or lifestage” (USEPA, 2016). The primary basis for the
PFOS reference dose is increased liver weight, and DWQI (2017a) concluded that it is most
appropriate to account for effects on mammary gland development and other low-dose
developmental effects, such as persistent liver toxicity from developmental exposures (Quist et
al., 2015), through incorporation of the default uncertainty factor of 10 into the reference dose.
The Department notes that these low-dose developmental effects (delayed mammary gland
development and persistent liver toxicity) occur at much lower doses than the developmental
effects used as the basis for the USEPA Health Advisory (delayed ossification and accelerated
male puberty) for PFOA.

As discussed above, the Department agrees with the Institute’s conclusions that delayed
mammary gland development caused by PFOA in mice is considered to be relevant to humans,

and the persistent liver toxicity from developmental exposure to PFOA in mice (Quist et al.,

2015) is not dependent on PPAR-alpha activation.

95. COMMENT: The Institute allocated a database uncertainty factor of 10 to account for

“sensitive effects that are not otherwise considered,” specifically citing mammary gland
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development and hepatic toxicity not associated with liver weight. This decision lacks a logical
scientific basis and contrary to USEPA guidance.

USEPA guidance provides that the uncertainty factor for database uncertainty is
intended to account for the potential for deriving an under-protective toxicity value when there
is an incomplete characterization of the chemical’s toxicity. In contrast, the toxicology database
for PFOA is quite comprehensive. The convoluted action taken by the Institute for the allocation
of an uncertainty factor of 10 is contrary to USEPA guidance

The Institute attempts to create an aura of database uncertainty by focusing on
mammary gland development concerns. In fact, the Institute derived a BMDL for PFOA and
mammary gland development findings based on the study reported by Macon et al. (2011). It
elected, however, not to proceed further for MCL derivation because this endpoint “has not
previously been used as the primary basis for health-based drinking water concentrations or
other human health criteria.” Therefore, it is improper for the Institute to include an
uncertainty factor because there are “more sensitive effects that are not otherwise
considered.” when it had considered mammary gland effects. Furthermore, the effect of PFOA
exposure on mammary gland development in laboratory mice have not been consistently
described in published literature. Contrary to the Institute’s assertion, it is not a robust
endpoint. The study by Macon et al. (2011) used by the Institute had numerous technical
deficits that preclude a meaningful interpretation in addition to its biological significance and

relevance to human health.
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Accordingly, the UF should be reduced to three. Changing this parameter would
increase the proposed PFOA MCL to 0.042 ug/L. (42)
RESPONSE: The rationale for the inclusion of an uncertainty factor of 10 to account for more
sensitive developmental effect is provided in the response to the other comments on this
uncertainty factor addressed elsewhere in this notice of adoption. Regarding the additional
specific points mentioned in this comment, the conclusion that an additional uncertainty factor
to protect for more sensitive developmental effects should not be applied because DWQI
(2017a) conducted a formal evaluation and developed a reference dose for this effect is not
logical. The Department has determined that an uncertainty factor of 10, rather than the
lower value of three, is not excessively conservative because the BMDL and reference dose
referenced in DWQI (2017a) are about 200-fold lower for delayed mammary gland
development than for increased liver weight.

As discussed in the response to prior comments, the Institute in DWQI (2017a)

concluded that delayed mammary gland development caused by PFOA in mice is well-

established and relevant to humans.

Adverse Effects

96. COMMENT: In March 2017, the Institute recommended to the Department an MCL of
14 ng/L for PFOA and 13 ng/L for PFOS, which was based on deliberations of its Health Effects
Subcommittee. According to this Subcommittee, as stated by the Department, exposure to

PFOA has been associated with health effects including increased cholesterol, increased liver
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enzymes (an indication of liver damage), decreased vaccine response, decreased birth weight,
and testicular and kidney cancer. Unfortunately, the Subcommittee on Health Effects chose to
not consider, discount, or not have available for review (due to not considering publications
after March 2015), important information that suggests these reported associations are highly
likely to be noncausal. We believe the following research that was not reviewed by the
Institute’s Health Effects Subcommittee due to either timing of publication or incorrect data
interpretation, is germane to the conclusion of a misunderstanding of the biological
associations reported with PFOA (or PFOS) and, therefore, impacts the proposed MCLs through
the misguided attempt by the Institute’s Health Effects Subcommittee to apply unjustified
uncertainty factors for PFOS, as well as incorrectly calculates the MCL for PFOA. A brief
discussion follows for each of the epidemiologic associations listed above. (42)

RESPONSE: The Department notes that an association refers to a statistical association
between exposure and a health effect, but does not address whether the exposure caused the
health effect. DWQI (2017a) considered all information available at the time of its review of
PFOA in making its conclusions about the associations and evidence for causality for each of the
health endpoints mentioned. Based on a review of the primary scientific literature, the Institute
in DWQI (2017a) concluded that the evidence for an association with PFOA exposure was
strongest with increased serum cholesterol, the liver enzyme alanine aminotransferase (ALT),
and uric acid. DWQI (2017a) also concluded that there was some level of evidence of an

association between PFOA exposure and decreased antibody concentrations following

vaccination, low-density lipoproteins (LDL), the liver enzymes gamma-glutamyl transferase
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(GGT) and aspartate aminotransferase (AST), bilirubin, liver disease, and thyroid disease. Of
these health effects, DWQI (2017a) concluded that the epidemiological evidence supports
multiple criteria for a causal relationship between PFOA and both serum cholesterol and ALT.
For some other epidemiological endpoints (decreased birth weight, testicular and kidney
cancer), the Institute’s conclusion that there is evidence for an association was based on
evaluation of reviews conducted by other authoritative bodies. For these endpoints, the
Institute did not evaluate whether or not the epidemiological evidence supports criteria for a
causal relationship.

The intent of the comment stating that the interpretation of the epidemiology data by
the Institute’s Health Effects Subcommittee impacts the PFOA and PFOS MCLs and resulted in
applying “unjustified uncertainty factors for PFOS as well as incorrectly calculat[ing] the MCL for
PFOA” is not clear since the quantitative basis for the Health-based MCL for PFOA
recommended by DWQI (2017a) is data from animal studies. While the Institute in DWQI
(2017a) concluded that “the human epidemiological data support the use of a public Health-
protective approach in developing a Health-based MCL recommendation based on animal

toxicology data,” the Health-based MCL for PFOA is not dependent on a conclusion that there is

an association, either causal or non-causal, for PFOA and any specific human health effect.

97. COMMENT: Several studies of ALT and PFOA should be carefully evaluated because of
the large study population with drinking water exposure to PFOA (Gallo et al., 2012, Darrow et

al., 2016); they were occupational (Olsen et al., 2007; Sakr et al., 2007a; Sakr et al., 2007b;
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Olsen et al., 2012) or they are experimental (Convertino et al.). Taken together, they do not
indicate “liver damage” as defined by a two- to four-fold increase in ALT. Even if statistically
significant, the increase in ALT is small and PFOA explains only a small percent of the variation.

Post and Gleason overinterpret the epidemiological data as it relates to ALT and PFOA
and the use of the phrase “liver damage” is misunderstood. ALT is a “leakage” enzyme and may
be increased due to necrosis, injury, or repair. Increases of two- to four-fold in rodents, canines,
non-human primates, and humans indicate hepatic injury. As defined by Hall et al. (2012),
“[b]ased on the recommendations of regulatory authorities ... increases in ALT activity of two-to
threefold should be considered as indicated of ‘hepatocellular damage.””

Those studies that have suggestion of an elevation of ALT remain well within the
expected physiologic range of measuring ALT. Using the term ‘damage’ in this context is,
therefore, misleading. It is also possible to have quite modest but statistically significant
increases in ALT that are not toxicologically relevant (Cattley and Cullen, 2013). Finally, it should
be noted that the human half-life of ALT is approximately 47 hours (Hall et al. 2012). This is
often not mentioned when cohort studies are conducted examining estimated (modeled)
serum PFOA concentrations over time when there is only a single ALT value reported.

Finally, it should also be noted that nonalcoholic fatty liver disease is the most common
cause of mild elevations of liver enzymes (Gianni et al. 2005). Several studies are worthy of
careful evaluation as they relate to ALT and PFOA either because of the size of the population

studied that was exposed to PFOA through the drinking water, they were occupational

populations, or the study was experimental and based on a phase 1 clinical trial in humans
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