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Smith, lan (EGLE)

From:

Sent:

To:

Subject:
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Oday Salim <-@nwf.org>
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EGLE-PFAS-RuleMaking

Comment by National Wildlife Federation on proposed drinking water rules for PFAS
Comment by NWF on Michigan SDWA PFAS rules 20200131.pdf

Please see the attached comment. Thank you.

Oday Salim

Staff Attorney
National Wildlife Federation, Great Lakes Regional Center
213 West Liberty Street, Suite 200, Ann Arbor, MI 48104

Clinical Assistant Professor of Law & Director

Environmental Law & Sustainability Clinic, University of Michigan Law School
701 South State Street, Jeffries Hall 3018, Ann Arbor, MI 48109-3091
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This is a confidential communication from a law office to the addressee. The information transmitted is
intended only for the person or entity to which it is addressed and may be privileged, confidential, and
protected from disclosure by law. Any review, retransmission, dissemination or other use of, or taking of any
action in reliance upon, this information by persons or entities other than the intended recipient is prohibited. If
you received this in error, please delete the material and any attachments and notify the sender immediately.



National Wildlife Federation
Great Lakes Regional Center
213 W. Liberty Street, Suite 200 * Ann Arbor, MI 48104-1398 « | NN

January 31, 2020
Sent by email to EGLE-PFAS-RuleMaking@Michigan.gov

Drinking Water and Environmental Health Division

Michigan Department of Environment, Great Lakes, and Energy
Attention: Suzann Ruch

PO Box 30817

Lansing, MI 48909-8311

Re: Comment on draft Safe Drinking Water Act rules to address PFAS

Dear Ms. Ruch and whomever else it may concern:

The National Wildlife Federation applauds the decision by the State of Michigan to
address the serious and widespread problem of contamination of our public water by
pet- and polyfluoroalkyl substances or PFASs. Millions of people in Michigan are
counting on the state to protect their drinking water from toxic PFAS. The draft rules
are a strong step in the right direction, and by strengthening these clean water
protections, Michigan can set a standard that other states can follow to protect the
health of people and wildlife.

In our 2019 report, The Science and Policy of PEAS's in the Great Lakes Region: A Roadmap
for Federal, State, and 1ocal Action’, we recommended that, instead of waiting for the
current U.S. Environmental Protection Agency to set standards, states should act as
soon as possible to protect public health. Michigan is already a leader in investigating
PFAS. Michigan must also be a leader in establishing standards to regulate PFAS to
protect public health and environment. PFASs are toxic. They can bioaccumulate.
They persist in the environment. They are seemingly ubiquitous: wherever researchers

! https://www.nwf.org/Educational-Resources/Reports/2019/09-09-19-PFAS-
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look for PFASs, they find them. Their toxicity is often expressed in parts per #rillion.
They can negatively impact fetal development, liver, thyroid, kidneys, and cholesterol
levels. In Michigan, PFASs have been detected in groundwater, surface water, and
public drinking water, as well as in fish, wildlife, and people.

To address the serious threat PFAS pose, the Michigan Department of Environment,
Great Lakes, and Energy (EGLE) has proposed Safe Drinking Water Act rules that
address seven kinds of PFASs: hexafluoropropylene oxide dimer acid (HFPO-DA),
perfluorobutane sulfonic acid (PFBS), perfluorohexane sulfonic acid (PFHxS),
perfluorohexanoic acid (PFHxA), perfluorononanoic acid (PFNA), perfluorooctane
sulfonic acid (PFOS), and perfluorooctanoic acid (PFOA). Overall, the rules are well
crafted and will help to manage the risk of PFAS contamination of public water. In
addition, we appreciate the explanatory documents (e.g., Overview of Michigan’s
Screening Values and MCLs) that accompanied the draft rules. One terminology
recommendation for those documents — where there is a reference to “laws” (e.g.
Understanding Risk: What’s Behind the Numbers), we recommend these cases be
changed to “laws and rules”, given that more typically, the formal backstop for
acceptable contaminant levels will be in the form of a rule rather than a law.

We offer the following comments on the draft rules:

e EGLE must stay vigilant and be prepared to address additional PFASs if
necessary. To that end, either in this rulemaking or some other act, EGLE
should periodically require certain public water systems to analyze whether
other PFASs are present in finished water at concerning levels. This is
particularly true for short-chain PFASs that some technologies (e.g. granular

activated carbon systems) may not be able to treat.

e EGLE must stay vigilant concerning acceptable drinking water levels for the
contaminants addressed in these rules, as new science develops. The agency
should have a formal commitment to periodically review (e.g., every 2-3 years)
the new scientific literature to determine if a reassessment of MCLs is
warranted for any PFASs already addressed, as well as for any PFASs not
addressed by the extant rules, as noted above.
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e In terms of Rule 717d(9), no water supplier should sample for PFASs any less

than four consecutive quarters before EGLE determines that monitoring can

be reduced from quarterly to semiannually or annually.

e In terms of Rule 708 (on Certification for PFAS analysis), note that the

Chemical Abstract Services (CAS) Registry Number for two compounds are in

€rror:

o For Perfluorobutane sulfonic acid, the CAS number should be 375-73-5.
o For Perfluorohexane sulfonic acid, the CAS number should be 355-46-4.

e Concerning the MCL levels themselves for all regulated contaminants in Rule

405 (Table 1), we have a few recommendations:

o Concerning the PFAS chemicals in particular, for the Health effects

language in the right column of the table, EGLE should ensure the
proper balance between brevity and comprehensive consideration of
potential health effects of concern. In the draft language, it appears only
examples of health effects are provided. For example, for PFOA, the
language focuses on development impacts to infants exposed 2 utero,
and other effects (e.g. pre-eclampsia and pregnancy-induced
hypertension in women exposed to higher PFOA levels in the C8 Health
Study) are not mentioned (Summarized in the Agency for Toxic
Substances and Disease Registry, Agency for Toxic Substances and
Disease Registry (ATSDR), Toxicological Profile for Perfluoroalkyls —
Draft for Public Comment. June 2018.).

Concerning the MCL for perfluorohexanoic acid (PFHxA), we realize
the recommended MCL is consistent with the health-based drinking
water value derived by the Michigan Science Advisory Workgroup
(Dewitt, J., Cox, C., and Savitz, D., 2019. Health-Based Drinking Water
Value Recommendations for PFAS in Michigan. Michigan Science
Advisory Workgroup.) We also note this value is orders of magnitude
higher than the lowest value derived for the other evaluated PFASs in
that effort, which may partly reflect assumptions on toxicokinetics. A
recent paper exploring an internal dose approach to toxicity found that
PFHxA may be of greater concern than assumed based on toxicokinetics

(e.g. generally more rapid removal from the body) (Gomis, M. L.,
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Vestergren, R., Borg, D., Cousins, 1. T. 2018. Comparing the toxic
potency in vivo of long-chain perfluoroalkyl acids and fluorinated
alternatives. Environ. Int. 113: 1-9.). Thus, EGLE should revisit
assessments of toxicity of PFHxA as part of reviewing existing and new
science on PFAS toxicity in the next few years.

One general point on the table is there is reference to “CCR” concerning
units, but the term is not defined in the Key at the start of the table. A
definition should be provided in that Key.

e Three additional general points on development of MCLs that should be borne

in mind are the following:

o There is increasing research on the need to consider more subtle effects

of PFASs in management decisions. For example, a recent review paper
noted that drinking water levels for PFOA and PFOS set to protect
against immunotoxicity in children would be < 1.0 ng/1 for both
chemicals (Grandjean, P. 2018. Delayed discovery, dissemination, and
decisions on intervention in environmental health: a case study on
immunotoxicity of perfluorinated alkylate substances. Environ. Health, 17:
0.)

Likelihood of multiple PFAS exposures in people. The possibility of
exposure to multiple PFASs is made on several occasions in the report
by the Michigan Science Advisory Workgroup on PFAS drinking water
values (Dewitt et al. 2019). Given the paucity of information on potential
interactive effects of PFASs in the human body (e.g. Wang, Z.; DeWitt,
J. C.; Higgins, C. P.; Cousins, I. T., A never-ending story of per- and
polyfluoralkyl substances (PFASs)? Environ. Sci. Technol. 2017, 51 (5),
2508-2518), it is important for EGLE to be taking a precautionary
approach in development of drinking water criteria that considers the
implications of exposure to multiple PFASSs, including in reassessing
criteria in the future.

Likelihood of other, non-drinking water exposures to PFAS. While there
are challenges in limited data, assessments have shown that other
sources of PFASs (e.g. food) can be important in human exposures, with
a recent assessment of the European Food Safety Authority finding
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significant contributions of food-based PFASs for multiple age groups,
including toddlers and adults (EFSA CONTAM Panel (EFSA Panel on
Contaminants in the Food Chain), Knutsen HK, Alexander |,
Barreg_ard L, Bignami M, Br€uschweiler B, Ceccatelli S, Cottrill B,
Dinovi M, Edler L, Grasl-Kraupp B, Hogstrand C, Hoogenboom LR,
Nebbia CS, Oswald IP, Petersen A, Rose M, Roudot A-C, Vleminckx C,
Vollmer G, Wallace H, Bodin L, Cravedi |-P, Halldorsson T1, Haug LS,
Johansson N, van Loveren H, Gergelova P, Mackay K, Levorato S, van
Manen M and Schwerdtle T, 2018. Scientific Opinion on the risk to
human health related to the presence of perfluorooctane sulfonic acid
and perfluorooctanoic acid in food. EFSA Journal 2018;16(12):5194, 284
pp- https://doi.org/10.2903/j.efsa.2018.5194). Addressing this
phenomenon can be done using the relative source contribution (RSC)
approach, and we note that in the assessment done by the Michigan
Science Advisory Workgroup, RSC values for three PFASs were set at 50
percent (Dewitt et al. 2019), while more conservative values may be
warranted for multiple PFAS:s.

e Concerning helping inform subsequent changes to PFAS MCLs, EGLE should

carry out and support research and monitoring on relevant issues, including

initiatives such as the new federally-funded west Michigan PFAS health effects
study involving the state and ATSDR (ATSDR, Multi-site Health Study —
PFAS Cooperative Agreement, available from

https://www.atsdr.cdc.gov/pfas/Multi-Site-Health-Study.html.)

Of course, public water systems will have to invest in compliance. To do so they will

pass the cost to ratepayers. Many water systems serve vulnerable communities who

will be especially impacted by any rate increase. While we believe public drinking

water standards for PFAS are necessary, the legislature and EGLE must

simultaneously do everything they can to ensure that water systems serving vulnerable

communities can bear any new costs in ways that allow for affordable rates. The

legislature must increase funding available to water systems that serve vulnerable
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communities. EGLE must prioritize vulnerable communities when allocating in the
Drinking Water State Revolving Fund program.

We appreciate the opportunity to comment. Please contact us if there are questions.

Sincerely,

Mike Shriberg, Ph.D.
Regional Executive Director

Michael Murray, Ph.D.
Staff Scientist

Oday Salim
Statt Attorney



Smith, lan (EGLE)

From: Philip, Kris (EGLE)

Sent: Wednesday, January 29, 2020 5:06 PM
To: EGLE-PFAS-RuleMaking

Subject: FW: Comments proposed PFAS rule
Forwarding...

From: Steglitz, Brian _.org>

Sent: Wednesday, January 29, 2020 4:26 PM

To: Ruch, Suzann (EGLE) <RuchS@michigan.gov>; Philip, Kris (EGLE) <PHILIPK@michigan.gov>
Cc: Brian Steglitz_.org>

Subject: Comments proposed PFAS rule

The City of Ann Arbor would like to amend its previously submitted comments with the following addition:
It has come to my attention that the CASRN numbers for two of the proposed PFAS to be regulated may be incorrect.
The city requests that EGLE review the CASRN numbers for each of the seven PFAS proposed for regulation to ensure the

CASRNs are correct in the final rule. | believe that the ones in error are PFBS and PFHXS.

Thank you again for the opportunity to comment.

Brian Steglitz, P.E. | Manager, Water Treatment Services | .org | City of Ann Arbor
919 Sunset Rd. | Ann Arbor, M1 48103 |
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Smith, lan (EGLE)

From: Susan & Ken_@gmail.com>

Sent: Friday, January 31, 2020 9:11 PM
To: EGLE-PFAS-RuleMaking
Subject: Comment on proposed drinking water PFAS standards

| am a resident of Michigan whose well water has been directly affected by PFAS contamination. After spending the last
several months learning about these chemicals and their effects as well as working directly with the Flint water crisis, |
have a new found appreciation of the importance of our water resources and how important it is to protect them. | fully
support the proposed more stringent PFAS standards. As we continue to learn more about these chemicals and
contamination impacts, | feel we need to have flexibility in the future to adjust the standards and recommend a
mandatory review be built into the new standards so that they are reviewed every 2-3 years so as to keep up with
current information and technology. The health of our citizens, particularly our youth, is critical for the future of
Michigan. We cannot afford to not do the utmost in protecting them from this silent danger and | hope you support
passing new rules that will increase protection of Michigan residents from PFAS contamination.

Thank you,
Susan Thiel
Grayling, M1 49738

Sent from Mail for Windows 10



Smith, lan (EGLE)

From: Rex Vaughn _.com>

Sent: Wednesday, January 8, 2020 12:38 PM
To: EGLE-PFAS-RuleMaking
Subject: Administrative Rules for Supplying Water to the Public - Rule Set 2019-35 EG

Please accept my comments below concerning the proposed rule changes that provide
provisions to reduce exposure to several per- and polyfluoroalkyl substances (PFAS) in
drinking water. I am concerned that the proposed changes fall short of adequately

protecting the public unless the following changes are incorporated into the final rules:

e Take a class-based approach to regulate PFAS in drinking water.
Considering health-based values for the seven individual PFAS chemicals
separately does not take into effect how these chemicals interact with each other
to cause health impacts.

e Ensure that the health-based value used to set the PFAS-class drinking
water standard protects those most vulnerable to harm. Children, pregnant
women, the elderly, and people suffering from chronic illness are more vulnerable
to PFAS health impacts. Fetuses and infants have greater exposure to PFAS via
maternal transfer in utero and contaminated breast milk or infant formula, and
they are more sensitive to the exposure.

e Use the most recent science to set a health-based value PFAS-class
drinking water standard. New research shows a relationship between exposure
to PFHXS and impaired reproduction issues at 18 parts per trillion (ppt). The
health-based value proposed by Michigan for PFHxXS is 2.5 times higher or 51 ppt.
Given the rapid pace at which new information on the effects of PFAS chemicals on
human health at low doses is emerging, Michigan's rules should strive to reflect
the very best science in the development of health-based values for PFAS. In
addition, Michigan's rules should build in a process for updating the standard as
new science emerges.

Kindest Regards,

Rex Vaughn

Flint, MI 48532

PH:
Email: .com



Smith, lan (EGLE)

From: Corina Donati-@mail.gvsu.edu>
Sent: Friday, January 31, 2020 2:05 PM
To: EGLE-PFAS-RuleMaking

As a concerned Michigan resident of our Great Lakes state protecting our water quality is of monumental importance to
me as it affects all quality of life. I'm asking the department to follow California's regulations to limit PFOA to 5.1ppt and
PFAS to 6.5ppt. These are the lowest levels at which these contaminates can be reliably detected.

Thank you for considering my comments and protecting our Pure Michigan!

Corie Donati

Sent from my iPhone



Smith, lan (EGLE)

From: Armas Soorus <-@gmail.com>
Sent: Wednesday, January 8, 2020 10:08 AM
To: EGLE-PFAS-RuleMaking

Subject: New Rules for PFAS

| am writing to support the implementation of rules for PFAS in drinking water water that are carefully crafted to protect
the consumers of drinking water in Michigan. The suggestions below by Freshwater Future are what | consider a
minimum. In Michigan our natural resources are often exploited to the point my rights as a citizen to clean water are
subjugated to rights of an entity for financial profit.

As a citizen of Michigan | consider it my right to expect clean water flows past my house in the Little Manistee River and
that my well water is not polluted with ANY chemicals.

« Take a class-based approach to regulate PFAS in drinking water. Considering health-
based values for the seven individual PFAS chemicals separately does not take into affect
how these chemicals interact with each other to cause health impacts.

« Ensure that the health-based value used to set the PFAS-class drinking water standard
protects those most vulnerable to harm. Children, pregnant women, the elderly, and
people suffering from chronic illness are more vulnerable to PFAS health impacts. Fetuses
and infants have greater exposure to PFAS via maternal transfer in utero and contaminated
breast milk or infant formula, and they are more sensitive to the exposure.

« Use the most recent science to set a health-based value PFAS-class drinking water
standard. New research shows a relationship between exposure to PFHxS and impaired
reproduction issues at 18 parts per trillion (ppt). The health-based value proposed by
Michigan for PFHxXS is 2.5 times higher or 51 ppt. Given the rapid pace at which new
information on the effects of PFAS chemicals on human health at low doses is emerging,
Michigan's rules should strive to reflect the very best science in the development of health-
based values for PFAS. In addition, Michigan's rules should build in a process for updating
the standard as new science emerges.



Smith, lan (EGLE)

From: @everyactioncustom.com on behalf of Penelope Minhinnick-Burns
@everyactioncustom.com>

Sent: Wednesday, January 8, 2020 8:32 PM

To: EGLE-PFAS-RuleMaking

Subject: Michigan standards for PFAS in drinking water

Dear Drinking Water and Environmental Health Division Suzann Ruch,

| live in Cascade Township on Tanglewood Drive, in the area affected by the GFIA PFAS plume. My home’s EGLE well
water testing did not detect PFAS. My family has health issues that could be caused by the presence of PFAS in our home
well water after we moved here in 1988.

| support the current proposed PFAS drinking water limits. | am looking forward to seeing the “total PFAS” limits that
would trigger action even if no single PFAS compound exceeds state limits.

Please address the significant number of homes like mine that have wells.

Michigan must look at science to set standards. Please consider all current science available to set Michigan standards. |
hope Michigan can take steps to diminish or delete the lame duck session’s actions to limit the science that can be
considered in setting and enforcing standards.

| am glad to see that the Wolverine settlement is being used as a model, but | urge Michigan to encourage as much
public participation as possible in the investigation and mitigation process to ensure the needs of every different public
site are addressed.

| agree with the many people who urged Michigan to include all the PFAS chemicals in one or more classes.

| encourage Michigan to study the cumulative effects of PFAS, and act to create and implement rules to set and enforce
safe standards.

| hope Michigan can look to other states that are beginning to limit PFAS, and build from their progress.

Please impress upon the EERCs make it clear to the EERCs that only the two constituents will become cleanup standards;
not all 7 MCLs would become cleanup standards. Because EERC could veto any progress you have made, mollify them to
get the current rules passed.

Sincerely,
Penelope Minhinnick-Burns

Grand Rapids, Ml 49546-7256 || @ comcast.net



Smith, lan (EGLE)

From: -@everyactioncustom.com on behalf of krista lilley <_@everyactioncustom.com>
Sent: Friday, January 10, 2020 8:54 AM

To: EGLE-PFAS-RuleMaking

Subject: Protect our residents, enforce the standards, raise the bar

Dear Drinking Water and Environmental Health Division Suzann Ruch,

It's time for Action now. Now that we know about the PFAS contamination, it's time to move quickly.

This is not time for bureaucracy and partisan gamesmanship, this affects everyone in our community. Please work
quickly to pass the recommended standards and enforce them because we know it will take time to actually address
these. There is no excuse for waiting, and if it's true that WWW is still using this in product being shipped to other
countries, they need to be held accountable.

Thank you.

Sincerely,
krista lilley

_ Kentwood, Ml 49508—7018-@yahoo.com



Smith, lan (EGLE)

From: Claudette Ashley <- @yahoo.com>

Sent: Wednesday, January 8, 2020 6:58 PM
To: EGLE-PFAS-RuleMaking
Subject: Michigan needs the strongest possible MCL for PFAS

Dear PFAS Rulemaking,

We are in the midst of a public health crisis. PFAS chemicals, which have been linked to serious health concerns
including reproductive problems and cancer, are in the drinking water of over 1 million Michigan residents. | urge you to
protect Michiganders by setting the strongest possible drinking water standards for PFAS. Please consider the following
when finalizing the PFAS MCL:

Take a class-based approach to regulating PFAS in drinking water:
Considering health based values (HBVs) for seven individual PFAS
chemicals is not protective against the likelihood of additive or
synergistic effects from exposure to multiple PFAS chemicals.
Water testing has confirmed that when drinking water is
contaminated with PFAS, people are nearly always ingesting
multiple chemicals.

Ensure drinking water standards for PFAS protect those most
vulnerable to harm: PFAS chemicals are more toxic during
pregnancy, early life, and for people who are elderly or already
suffering from other chronic illness. We must set standards that
are protective of our most vulnerable populations.

Take into account the most recent science when setting HBVs:
Recent studies show a relationship between exposure to PFHxS and
impaired reproduction. Given the rapid pace at which new
information on the effects of PFAS chemicals on human health is
emerging, we should strive to reflect the very best science in

our assessment of water safety.

Thank you for your attention to these comments.

Sincerely,
Claudette Ashley

Waterford, M| 48329



Smith, lan (EGLE)

From: -@parchment.org

Sent: Friday, January 10, 2020 10:52 AM
To: EGLE-PFAS-RuleMaking
Subject: PFAS Rule Making

To Whom It May Concern:

Having lived through a crisis, | think it is important to let the science determine safe PFAS levels for drinking water in
Michigan. While we all agree that zero detect would be ideal, what is a reasonable level given the industrial nature in
much of our State.

| am concerned that we are rushing to conclusions for political expediency and would suggest that we keep the levels at
the current EPA's standards of of 70 ppt. if or until the science concludes otherwise via exposure assessments and health
studies.

Thank you for the opportunity to comments and feel free to contact me with any questions.

Robert D. Britigan

Mayor, City of Parchment



Smith, lan (EGLE)

From: Dacia T. Meng <-@bdlaw.com>

Sent: Friday, January 31, 2020 6:23 PM

To: EGLE-PFAS-RuleMaking

Subject: 3M Comments on Pending Rule Set Number 2019-35 EG Regarding Enforceable Drinking Water
Standards for Certain PFAS

Attachments: 2020-01-31 3M Comments on Michigan Proposed MCLs.PDF

Please find attached comments from 3M on Pending Rule Set Number 2019-35 EG Regarding Enforceable Drinking
Water Standards for Certain PFAS.

Thank you,
Dacia

Dacia T. Meng
Associate

=

1350 I Street, NW, Suite 700 ~ Washington, DC 20005 ~ bdlaw.com
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Oyebode A. Taiwo 3M Corporate Occupational Medicine  3M Center, Building 0220-06-W-08
Corporate Medical Director St. Paul, MN 55144-1000 USA

January 31, 2020

Ms. Suzann Ruch

Drinking Water and Environmental Health Division

Michigan Department of Environment, Great Lakes, and Energy
PO Box 30817

Lansing, Michigan 48909-8311

3M Comments on Pending Rule Set Number 2019-35 EG Regarding Enforceable Drinking
Water Standards for Certain PFAS

Dear Ms. Ruch:

3M is pleased to submit comments to the Drinking Water and Environmental Health
Division of the Michigan Department of Environment, Great Lakes, and Energy (EGLE)
regarding pending rule set number 2019-35 EG (“Proposed Rule”), which proposes establishing
enforceable drinking water standards for certain per- and polyfluoroalkyl substances (PFAS).
The rushed regulatory process has resulted in a Proposed Rule that is scientifically flawed and
relies on speculative and unquantified benefits in an attempt to demonstrate it is necessary to
protect human health. 3M’s comments and concerns regarding the Proposed Rule are explained
below and in the Attachment to this letter.

l. The proposed MCLs are scientifically flawed

The Michigan Science Advisory Workgroup (Workgroup) was given only eleven weeks to
develop recommended health-based drinking water values for PFAS. In its June 2019 report
titled “Health-Based Drinking Water Value Recommendations for PFAS in Michigan”
(Workgroup Report), the Workgroup acknowledged that this compressed timeframe necessarily
limited the scope of its technical review and analysis to “existing and proposed national and
state-derived PFAS assessments to inform its decision-making process as opposed to conducting
a full systematic review of the available scientific literature on PFAS.” In doing so, the
Workgroup replicated many of the flaws in other national and state PFAS assessments.
According to the regulatory impact statement and cost-benefit analysis (RIS), the Proposed Rules
rely heavily on the Workgroup’s recommendations and other flawed reports, meaning that the
Proposed Rules incorporate the same scientific flaws and are not based on sound and objective
scientific reasoning.

A detailed explanation of the technical flaws and errors in the Workgroup Report,
including in the data underlying the Workgroup Report, is appended to these comments as
Attachment A. The detailed technical analysis in Attachment A may be summarized as follows:

a. PFOA



There are many technical uncertainties associated with the current PFOA Health-Based
Value (HBV) derivations. The two studies selected by Michigan Science Advisory Workgroup
lacked fundamental scientific rigor (e.g., a single dose study without any dose-response; small
sample size with only 6 pregnant dams; no details on the reproductive nor the developmental
hallmarks; litter bias; non-standard testing methods; no internal serum PFOA dosimetry data)
The single dose study design made it impossible to establish a realistic no observed adverse
effect level (NOAEL) and/or lowest observed adverse effect level (LOAEL) for the data
reported, and the corresponding data should not be used in any meaningful risk assessment for
humans.

b. PEHxA and PEBS

The Workgroup should be consistent and use the same methodology when deriving the
human equivalent dose for PFHxA and PFBS given they have similar serum elimination half-
lives (in the range of a few hours in rodents, a few days in monkeys, and approximately one
month in humans). In addition, the elimination half-life of each species for both PFBS and
PFHxA approaches direct proportionality with body weight. It is therefore scientifically
unjustified for the Workgroup to use allometric scaling adjustment for PFHXA but use serum TK
adjustment for PFBS in its calculation for water guidance values for these compounds. In our
detailed comments provided below, 3M has shown that, similar to PFHXA, the elimination half-
life in each species for PFBS also approach direct proportionality with body weight in regression
analysis. Therefore, the Workgroup should have used either allometric scaling or serum TK
adjustment for both compounds.

c. PFOS

Michigan should not accept the NOAEL as the point of departure (POD) for the PFAS
MCL based on analyses by New Jersey’s Drinking Water Quality Institute (NJDWQI). In their
analysis, NJDWQI made a serious technical error in its benchmark dose (BMD) modeling by
using the standard error of the mean (SEM) from the Dong et al. (2009) study, rather than the
required standard deviation. This error led the NJDWQI to reject the BMD modeling approach
and instead accepted a much less accurate NOAEL. The NOAEL was 674 ng/mL to be used as
the POD for calculation of the PFOS MCL. If NJDWQI’s BMD modeling error is corrected by
using the standard deviation (rather than SEM), a serum BMD can be properly calculated and
used as the POD for the PFOS MCL. Correcting NJDWQI’s error results in a PFOS BMDL1sp
of 3,400 ng/mL, which is 5 times higher than the current POD (674 ng/mL). 3M pointed out this
mistake to the New Jersey Department of Environmental Protection in 3M’s public comments
(submitted to this agency in May 2019). Michigan should acknowledge this error by NJDWQI
and accept a BMDLsp of 3,400 ng/mL as the POD. In so doing, the Michigan PFOS HBV of 16
ng/L should be multiplied by a factor of 5 to yield a drinking water guidance value for PFOS of
80 ng/L (16 ng/L x 5 =80 ng/L).

d. PEHxS and PFBS:




The serum T4 measurement alone does not fully represent the overall thyroid function.
Thyroid histology and/or serum TSH (the primary diagnostic indicator for serum thyroid
hormone status) should be included in any determination of thyroid status in laboratory studies
when feasible. The available rodent studies do not lead to a conclusion that the collective data
supports a hazard for a thyroid effect with either PFHXS or PFBS.

e. PEBS

The developmental outcomes reported from the non-GLP short-term gestation exposure
in mice (Feng et al. 2017) exposed to PFBS were vastly different than those reported from the
full GLP two-generation study in rats by Lieder et al. (2009). The discrepancies from the short-
term study need to be carefully evaluated prior to any meaningful risk assessment for humans.

1. The Proposed Rule is Not Necessary and Suitable to Achieve its Purpose

a. The benefits identified in the RIS and Cost-Benefit Analysis are speculative and
unquantified

The RIS fails to provide “[a]n estimate of the primary and direct benefits of the rule” as
required by MCL 24.245(3)(x). The RIS provides no quantitative estimate of the benefits of the
rule. Instead, the RIS states “there is likely a significant benefit to the reduction (in) exposure to
PFAS chemicals given recent findings of the health effects.” The RIS does not substantiate that
these “health effects” are established as cause-and-effect relationships. The referenced “health
effects” are actually reported only as associations. In fact, the purported health effects have been
inconsistently reported in the literature to such an extent that both the ATSDR (see page 637 of
“Toxicological Profile for Perfluoroalkyls: Draft for Public Comment” by ATSDR (2018)) and
the Michigan PFAS Science Advisory Panel (see page 10 of “Scientific Evidence and
Recommendations for Managing PFAS Contamination in Michigan” by the Michigan PFAS
Science Advisory Panel (2018)) have explicitly concluded that cause-and-effect relationships
have not been established for any of the associations reported. Therefore, to assume there will be
a significant benefit in reduced health cost due to the reduction of PFAS exposure is highly
speculative when such cause-and-effect relationships have themselves not been established.

The speculative nature of the analysis is plain from the RIS’s conclusion that a
“significant” benefit is “likely.” The Administrative Rules Division (ARD) should provide
analysis and supporting evidence to show how likely any particular benefit is to occur with and
without the proposed rule, as well as a more specific measure of the benefit that will result.

b. The RIS and Cost-Benefit Analysis does not relate any purported benefits to the
specific MCLs proposed

Even assuming the missing causal relationship, the RIS and Cost-Benefit Analysis
entirely fail to evaluate the benefits to be obtained by setting an MCL at the proposed levels as
opposed to 5, 50, or 500 ppt higher or lower. Without evaluating the incremental benefits of
setting an MCL at one level versus another, there is no way to evaluate whether the specific rules
proposed are necessary and suitable to protect human health. This is particularly true in light of



the Workgroup’s acknowledgment that “the nature of this process is inherently subject to
uncertainty and other equally qualified experts presented with the same scientific data the
Workgroup drew upon might well make somewhat different conclusions.”

As described in detail in Attachment A, the proposed rules are based on flawed and
unsound science. In the RIS, EGLE acknowledges that “[m]ore study on the health benefits and
impacts of PFAS exposure reduction and the economic benefit is required before a serious
estimate [of the costs and benefits] can be made.” EGLE must engage in precisely that “serious
estimate” before it can reasonably reach any conclusion about whether the proposed rule is
necessary and suitable to achieve its purpose in proportion to the burden it places on individuals.

c. The RIS and Cost-Benefit Analysis should include all costs associated with the
proposed MCLs and should ensure those costs are outweighed by any benefits of
the proposed MCLs

It is critical that any benefit EGLE purports to find must outweigh the costs of the
proposed MCLs. Those costs have not fully accounted for the financial impact the rule will have
on public water systems, their customers, and other businesses and groups in Michigan. The
analysis should appropriately account for the rule’s ongoing operation and maintenance costs for
water systems, in addition to the costs for retrofitting, treatment and pretreatment, sampling, and
disposing of waste arising from those activities. EGLE should update its cost-benefit analysis to
consider all such costs and should ensure that any purported benefits of the proposed MCLs
would outweigh those costs. At present, given the limited information on the benefits of the
proposed MCLs, the costs are not proportionate to the benefits, let alone outweigh them.

3M appreciates the opportunity to provide comments on the proposed rule. Thank you
for your consideration.

Oyebode A. Taiwo, MD, MPH



ATTACHMENT A



3M DETAILED TECHNICAL COMMENTS
.  TOXICOLOGY
a. PFOA

For PFOA, the Michigan Science Advisory Workgroup (Workgroup) deferred to the
provisional assessment by ATSDR for the critical study selection, which were Onishchenko et al.
(2011) and Koskela et al. (2016), its companion study. The critical effects chosen were
neurobehavioral activities and skeletal alteration in offspring in mice. These critical effects were
not supported by the available animal data (described in detail below) and 3M respectfully
disagrees with the resulting PFOA drinking water health-based value (HBV) recommended by
Workgroup. There are major technical concerns associated with these two published studies
with respect to their use in any human risk assessment. They include:

1. A single dose experiment cannot address (any) dose-response relationship.

Albeit published five years apart, these two publications actually originated from one
single study. From the same pregnant dams treated with a single dietary PFOA dose during
gestation, the pups evaluated by Onishchenko et al. (2011) were litter-mates of the pups
evaluated by Koskela et al. (2016). As such, it was really one study and the corresponding
outcomes (from both studies) should be consolidated when discussed. In essence, there was only
one PFOA dose group used in these two studies and it is impossible to interpret the experimental
data reported by these authors in terms of any dose-response. Others, including Minnesota
Department of Health, echoed the same opinion in their public comments to ATSDR (MDH
2018). Considering the inherent variations in biological responses in any animal study, the
nature of a single-dose study simply does not allow any specific evaluation of any dose-and-
effect responses or biological plausibility inference.

2. An uncertainty factor of 10 (LOAEL-to-NOAEL extrapolation) was not
scientifically justified.

Given that there was only one PFOA dose group used, the study design did not follow the
fundamental practice of toxicology testing such as evaluation of a dose-response relationship.
Given the lack of any dose-response, it is scientifically impossible to establish a realistic
NOAEL and/or LOAEL for the data reported. Therefore, an uncertainty factor of 10 was not
scientifically justified. This opinion was also echoed by the Minnesota Department of Health.

In addition to the flawed experimental designs, there are major technical concerns associated
with these two studies which preclude meaningful scientific interpretation of the results. These
include limited sample size, lack of reproduction and developmental outcome information, pup
litter selection bias, questionable dietary preparation, inadequate timing for behavior
assessments, non-standard behavior assessment procedures, and absence of background data for
bone morphology and bone density (see Appendix I, 3M’s comments to ATSDR, for further
details). Overall, the studies by Onishchenko et al. (2011) and Koskela et al. (2016) lack the
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scientific rigor to properly address the selected developmental endpoints and they should not be
used for any human risk assessment.

b. PFHXA human equivalent dose (HED) calculation

In recommending the drinking water limit for PFHXA, the Workgroup used body weight
allometric scaling adjustment (between animal and human) as the basis for deriving an HED.
For other PFAS evaluated by the Workgroup (e.g., PFNA, PFOA, PFOS, PFHXS, and PFBS),
the differences in serum elimination half-lives (between animal and human) were used to derive
the HED. The Michigan Science Advisory Workgroup reviewed the available serum half-life
data presented in Russell et al. (2013) and concluded that, unlike the other PFAS, allometric
scaling could be supported in deriving an HED. Therefore, the Workgroup calculated an HED of
PFHxA equal to the POD (90.4 mg/kg-d) divided by an allometric scaling factor of 3.65
[=(80kg/0.45kg)**]. This yields an HED of 24.8 mg/kg-d. This HED was then used to derive a
water guidance value for PFHxA of 400,000 ng/L.

Russell et al. (2013) suggested that chemical elimination half-lives are usually poorly
correlated with body weight, in part due to different volumes of distribution in various species.
However, in their analysis for PFHxA, they showed a reasonable statistical model fit in their
regression analysis with the experimental data (r> = 0.81) and therefore concluded that the
elimination half-life in each species for PFHxA approached direct proportionality with body
weight (Figure A). It is worth noting that while Russell et al. suggested the absence of species-
specific transporters in the kidney appeared to drive the rapid elimination of PFHXA, this
information is only limited to a few transporters that had been studied.

3M attempted to replicate the data presented by Russell et al. (Figure B) and also
obtained a model fit (r? = 0.91). The slopes for the log (body weight) between these two
analyses (Figure A and Figure B) were very similar (0.93 vs. 1.02, respectfully). Only the
intercepts differed (9.5 vs. 0.78 for Russell et al. and 3M analysis, respectively). The intercept
value of 9.5 reported by Russell et al. is not consistent with the y-axis as reported in Figure A,
which was taken directly from Russell et al. (2013). This discrepancy could be a simple
typographical error or a graphical error.

Given that the Workgroup opted to use an allometric scaling approach to calculate the
HED for PFHXA (based on findings from Russell et al.), 3M is puzzled why a similar allometric
scaling approach was not used for PFBS to calculate its HED. Specifically, the elimination half-
lives for both PFHXA and PFBS are relatively similar (in the range of a few hours in rodents, a
few days in monkeys, and approximately one month in humans). Therefore, the Workgroup
should be consistent with its methodological approach as it applies to PFBS (see below for more
detailed discussion).
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c. PFOS toxicology

For PFOS, the Workgroup deferred to the provisional assessment by New Jersey
Department of Environmental Protection (NJDEP) for the critical study selection, which was
Dong et al. (2009). NJDEP based its decision on a technical evaluation by its New Jersey
Drinking Water Quality Institute (NJDWQI). The critical effect selected was immune
suppression on the basis of decreased plaque forming cell response. These critical effects were
not supported by the available animal data (described in detail below) and 3M respectfully
disagrees with the resulting PFOS drinking water health-based value (HBV) recommended by
Workgroup. There are major technical concerns associated with the study by Dong et al. (2009)
which preclude the results from being meaningful in any human risk assessment. They include:

1. There is a serious technical error with DWQI’s benchmark dose (BMD)
modeling for PFOS with Dong et al. (2009) data.

BMD modeling is advocated by the USEPA as the preferred approach for identification
of a dose-response when there are sufficient data to support it and NJDWQI explicitly stated that
“if a benchmark dose can be developed, it is preferred for use as the POD.”

When evaluating the Dong et al. (2009) data, NJDWQI reported that it was unsuccessful
in its attempts to compute a BMD or BMDL based on the PFOS-included plaque forming cell
response (PFCR). As a result, it subsequently used the serum NOAEL of 674 ng/mL from the
study as the POD for its MCL derivation (see NJDWQI 2018, which was also published as
Pachowski et al. 2019). 3M’s review of NJDWQI’s BMD modeling discovered a major
technical error in NJDWQI’s BMD modeling, in which standard error was used as the input for
BMD modeling rather than the required standard deviation. If corrected to the standard
deviation, an acceptable serum PFOS BMDL can be derived; specifically, a BMDL1sp will be
3,400 ng/mL, which is five times higher than the serum NOAEL (674 ng/mL) (see Appendix I,
3M’s comments to NJDEP, for further details). Correspondingly, if the Dong et al. (2009) study
is to be used, and the correct BMD modeling is used with the standard deviation, then the PFOS
HBV should be raised by a factor of five to 80 ng/L (16 ng/L x 5 =80 ng/L).

2. Evidence of immune suppression was not supported by Dong et al.

(2009) data.

From a fundamental immunology perspective, there were several important technical
aspects that Dong et al. (2009) failed to address, and the study also lacked overall scientific
validity to support the conclusion that PFOS causes immune suppression. Specifically:

e It is well-known that body weight plays a critical role in studying immune response and
any factors that can influence body weight will likely indirectly affect immune responses.
Although Dong et al. claimed that body weight was not affected in the first two lower
dose groups (0.5 and 5 mg/kg TAD), based on simple ANOVA and Dunnett’s t tests,
there appeared to be a difference in mean body weight change between the control group
(mean body weight change = 3.10 £ 0.13 g) and the NOAEL dose group at 0.5 mg/kg/day
(mean body weight change = 2.58 £ 0.15 g). With a 1-sided test, the final body weights
in the 0.5 mg/kg/day dose group were significantly lower than the control group at o =
0.10 (0.05 <p <0.10). With a 2-sided test, it was statistically significantly different at o
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=0.20 (0.15 < p <0.20). Therefore, Dong et al. (2009) data may have been confounded
by decreased body weight effect which hindered the overall interpretation.

The standard clinical marker for antibody titers to vaccination is secondary IgG antibody
isotype, not primary IgM. Dong et al. reported the PFOS dose-dependent reductions in
sheep red blood cell (SRBC)-induced IgM plaque forming cell assay in vitro; they did not
evaluate 1gG or other potential antibody responses that can develop, including IgG or
IgE. In addition, the use of the SRBC-induced antibody response to measure antigen-
induced antibody response is very crude and non-specific to T cell activation. There are
better T cell-dependent antigens available for use in the immunology research (i.e.,
ovalbumin) and Dong et al. did not acknowledge such fact.

Furthermore, the study by Dong et al. (2009) did not take the time-based progression of
IgM - IgG antibody class switching into consideration. The normal progression of
antibody development involves the IgM production by B cells first as primary immune
response. The B cells will subsequently proliferate and become activated when further
challenged by antigen, ultimately leading to antibody class switching to produce IgG,
which is the clinical measurement for the assessment of antibody titer.

Dong et al. did not appropriately evaluate the memory response in their study. They only
challenged the animals with SRBC (antigen) once, which was insufficient to determine a
memory response.

While Dong et al. claimed that the antibody response was reduced based on IgM PFCR
data, the IgM PFCR activity was only evaluated in spleen cells. The authors should have
also looked at thymus and serum for IgM levels to illustrate that the responses are
consistent in other primary immune organs. By way of similar scientific rationale, Dong
et al. should have looked at IgG in addition to IgM, as well as evaluated 1gG levels in
thymus and serum.

While the immune cell populations were reported by Dong et al. in spleen and thymus,
they did not look at these cell populations in another key immune organ: bone marrow.
Similarly, while NK cell activity was reported for the spleen, it was not done for the
thymus. These were major technical omissions.

With regards to NK cell activity, the LDH assay used by Dong et al. is not a typical assay
used to assess NK cell activity. The LDH measurement is associated with cell membrane
integrity and it is a non-specific assay. The LDH values reported by Dong et al. should
not be used in lieu of NK cell activity data. The standard method for NK cell activity is
flow cytometry, which Dong et al. did not perform; therefore the conclusions that NK cell
activity is changed cannot be reliably drawn from this study.

Dong et al. reported a negative effect of PFOS and the splenic lymphocyte proliferation
as a way of demonstrating that the immune cells were not “proliferating” upon challenge.
However, two major technical flaws associated with the study design limit a scientific
support for this conclusion:

Dong et al. reported Concanavalin A (ConA)-mediated responses as antigen specific T
cell receptor-based proliferation in vitro. However, ConA stimulates T cells via a
different set of pathways than through the T cell receptor. The more appropriate method
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would have been using anti-CCD3/CD28 antibodies to mimic antigen specific cell
stimulation in vitro.

e The second concern is the use of the MTT assay to determine T cell proliferation in vitro.
The MTT assay determines metabolic activity, not cell numbers. It is simply an indicator
of cells” mitochondrial respiration state and is not a reflection any proliferative
response(s). The standard assay for cell proliferation would be BrDU assay or PCNA
staining, neither of which was used by Dong et al. and the readers were misinformed.

e Dong et al. should have looked at/report blood lymphocyte counts, which are part of the
standard CBC panel parameters.

e Dong et al. did not provide any histological evidence for thymus, spleen, or bone
marrow.

e Dong et al. only evaluated male mice; they should have also examined female mice to
rule out any gender-specific difference in the immune response.

Collectively, the study by Dong et al. did not provide any robust or compelling scientific
evidence to support the claim that PFOS is associated with immune suppression in mice. As
discussed in detail above, Dong et al. (2009) misinformed the readers in their data presentation
with incomplete antibody isotyping and partial assessments in some, but not all, primary immune
organs. Using a crude (non-specific) antigen SRBC, they only challenged the mice once without
any follow up for a second challenge to elicit permanent antibody response (to antigens and/or
vaccines). They did not use the correct methods to evaluate cell proliferation and NK cell
activity responses and improperly reported their data.

d. PFHXxS toxicology

For PFHXS, the Workgroup selected the NTP 28-day repeated oral dose study in rats as
the critical study. The critical effect selected was decreased serum free thyroxine (T4) levels.
As described in detail below, this thyroid endpoint was not fully evaluated with the available
accompanying data and 3M respectfully disagrees with the resulting PFHXS drinking water
health-based value (HBV) recommended by Michigan Science Advisory Workgroup.

1. Serum free T4 alone does not fully represent the overall thyroid
function.

The NTP 28-day rat study reported decreased total T4, total T3, and free T4 in serum at
the end of 28 days dosing with PFHXS, however, these three endpoints alone did not provide
adequate (clinical) evidence to suggest that thyroid was being affected. Specifically, thyroid
histology should be included in any determination of thyroid status in rodents when terminal
sacrifice is part of the study protocol because “in the rodent, thyroid gland histopathology is a
more sensitive indicator of thyroid status than T3 or T4 serum hormone values.” (Jahnke et al.
2004). In addition, if thyroid histology is not available, serum TSH should be used as the
primary diagnostic indicator for serum thyroid hormone status (Oppenheimer et al. 1995).

11



PRIVILEGED & CONFIDENTIAL
ATTORNEY WORK PRODUCT
DRAFT: 1/23/2020

2. Thyroid histology and serum TSH were normal in the NTP 28-day
study.

The Workgroup does not explicitly recognize that thyroid histology is considered the
“gold standard” for determining thyroid status, nor did it recognize that serum TSH is the
primary diagnostic indicator for serum thyroid hormone status. In the NTP 28-day study, thyroid
histology and serum TSH were normal. This observation is important because these studies
showed a lack of dose-response in either thyroid histology and/or serum TSH with PFHXS
treatment, which further suggest that thyroid was not being affected.

3. The Michigan Science Advisory Workgroup failed to recognize the
critical negative bias measurement issue associated with high serum
PEHXS levels.

The Workgroup did not sufficiently recognize the sensitivity of the assays used to
measure serum thyroid hormones to the presence of compounds that can interfere and compete
with thyroxine for protein bindings. In such situations, this interference can negatively bias the
free T4 results when conventional analog methods are used. This is in fact the case with PFHXS
and other PFAS such as perfluorobutanoate and perfluorooctane sulfonate (Chang et al. 2007,
Weiss et al. 2009; Butenhoff et al. 2012a). Therefore, the workaround is to measure free T4 by
equilibrium dialysis-based methods. This was not done in the NTP 28-day study, which was
acknowledged by NTP in its report for this technical omission.

Therefore, given that there were normal TSH levels (primary diagnostic indicator for
thyroid hormone status) and normal thyroid histology in these same rats (where decreased serum
total T4, total T3, and free T4 were reported as measured by analog method only), collectively,
these data strongly suggested that overall thyroid hormone status in these rats was normal.

Based on the criteria for overall evidence to support a hazard based on animal data, these data do
not lead to a conclusion that the collective thyroid data supports a hazard for a thyroid effect.

e. PFBS toxicology

For PFBS, the Workgroup deferred to the provisional toxicity assessment by USEPA for
the critical study selection, which was a mouse developmental study by Feng et al. (2017). The
critical effect selected was decreased serum total thyroxine (T4) levels in newborn mice. As
described in detail below, this thyroid endpoint was not fully evaluated with the available
accompanying data and 3M respectfully disagrees with the resulting PFBS drinking water health-
based value (HBV) recommended by Workgroup. 3M’s key technical comments include:

1. Serum total T4 levels primarily are the biologically inactive T4 and it
does not represent the overall thyroid function.

In this gestation exposure study in mice with PFBS, Feng et al. (2017) reported decreased
total T4, decreased total T3 (triiodothyronine), and normal TSH in serum at birth for female
pups. However, decreased total T4 and T3 alone did not provide adequate (clinical) evidence to
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suggest that thyroid was being affected. Serum total T4 and total T3 measurements are
measurements of largely (> 99.5%) inactive thyroid hormones and they alone do not represent
functional aspects of the thyroid (Oppenheimer et al. 1995). As stated earlier, thyroid histology
should be included in any determination of thyroid status in rodents when terminal sacrifice is
part of the study protocol because “in the rodent, thyroid gland histopathology is a more sensitive
indicator of thyroid status than T3 or T4 serum hormone values” (Jahnke et al. 2004). In
addition, if thyroid histology is not available, serum TSH should be used as the primary
diagnostic indicator for serum thyroid hormone status (Oppenheimer et al. 1995).

2. Serum TSH is normal.

Workgroup does not explicitly recognize that the serum TSH is the primary diagnostic
indicator for serum thyroid hormone status. Again, in the study by Feng et al. (2017), total T4
and total T3 alone did not provide adequate (clinical) evidence to suggest that thyroid was being
affected, especially when TSH, the primary diagnostic indicator for thyroid hormone status was
normal.

3. Fengetal. (2017) did not provide adequate information to allow a full
interpretation of thyroid status.

Albeit terminal necropsies were performed in this study, it was unclear why there were
no thyroid histology reported for either dams or offspring. In addition, on the thyroid-related
parameters, there were no TRH mRNA or serum FT4 measured in offspring even though it was
done for dams.

4. The observations from Feng et al. (2017) study need to be validated.

There was a total of eight individual serum hormones measured and reported by Feng et
al. (2017) based on the blood samples collected from the newborn mice; and each of the
hormones was measured using the commercial ELISA Kits obtained from USCN Life Science
Inc., as described in the paper. According to the manufacturer’s information (see
https://www.cloud-clone.us), each ELISA kit requires 50 uL of serum sample volume. Given
that a newborn mouse pup is quite small in size (approximately 1 gram), it is not clear how Feng
et al. was able to measure all the hormones with such a limited blood volume. To better
understand this, 3M consulted with Charles River Laboratories who concluded that, if they were
to repeat the Feng et al. study, at least 75 dams per dose group would have been needed to
achieve the blood sample volume required for the specified hormone measurements. Feng et al.
only had 30 dams per dose group.

5. The discrepancies between mouse and rat developmental data need to
be addressed.

The developmental endpoints from the short-term gestation exposure study in mice by
Feng et al. (2017) were vastly different than the outcomes from the full 2-generation study in rats
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by Lieder et al. (2009). These differences need to be properly assessed before a scientific
conclusion can be made. Key observations included:

Effects reported by Feng et al. lacked dose-responses; the effects from 200 mg/kg-d were
usually similar in magnitude to 500 mg/kg-d.

The study design and PFBS dosing regimen by Lieder et al. (2-generation in rats) was
more rigorous than Feng et al. (gestational only in mice) in terms of treatment duration,
doses, as well as direct treatments to developing fetuses and pups during sensitive life
stages, see Table 4 below for comparison.

Lieder et al. 2009 Feng et al. 2017
Species Sprague Dawley rats ICR mice
Test guideline OECD 416 / OPPTS 870.3800 (2-gen) None
GLP Yes No
Daily doses 30, 100, 200, 1000 50, 200, 500
Pre-mating, males Yes, 70 days No
Daily K'PFBS Pre-mating, females Yes, 70 days No
treatments P-generation
(direct Gestation, dams Yes Yes
gavage) Lactation, dams Yes No
Fi-generatnon_ pups Weaning and on Yes, 2 70 days No
(before mating)

It was not clear why Feng et al. did not include male offspring in their evaluation.

The female mouse offspring in the Feng et al. study were not directly dosed with
K*PFBS, however, the reported myriad of adverse developmental outcomes occurred in
these female mouse pups (e.g., reduced body weight and changes in reproductive organ
morphology). In contrast, female rat offspring (from Lieder et al. 2009) were not only
exposed to PFBS during gestation and lactation, they were also directly dosed with PFBS
(at higher dose levels than the Feng et al. study) after weaning and into their adulthood.
There were no developmental effects noted in the female rat pups in Lieder et al. study.

Regarding the alterations in ovary and uterus-related data, as reported by Feng et al.,
there were several technical details not provided by the study authors which precluded a
meaningful interpretation of the data. They include:

o Evaluation was reported for female pups at PND 60 only, not on PND 30 and not
for dams (who were directly dosed with PFBS).

o “Impaired” development reported by Feng et al. was based on decreased surface
area (on microscopic slides) and limited morphological measurements. Surface
area can be also attributed from different sectioning location (of the tissue). Feng
et al. did not address how this was controlled among different animals. In
addition, Feng et al. only provided relative organ-to-body weight data. There
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were no absolute organ weight data for the readers to interpret. Organ-to-brain
weight data were not presented either.

o Feng et al. did not take body weight into consideration when interpreting estrous
cycle data which is unfortunate because they are related (Bermejo-Alvarez et al.
2012).

0 InFengetal. (2017), albeit there were changes in female reproductive organ
morphology, functional aspects of reproduction appeared not to be affected
according to study authors (i.e., maternal body weight, maternal body weight-
gain, and various pregnancy outcomes).

6. The Michigan Science Advisory Workgroup should use BMDg.4sp, not
BMDL o, to determine POD if T4 is continued to be used as the
critical endpoint.

In EPA’s draft assessment for PFBS, a benchmark response (BMR) of 20% relative
deviation (i.e., dose that results in a 20% reduction of mean T4) was used to derive a BMDL 2
value. 3M respectfully disagrees with the selection of T4 as well as a BMDL2o value based on
the assumption of a continuous dataset, which, in itself was inconsistent with EPA’s past
practices with many other compounds.

A better alternative analysis for consideration requires a different dose-response model
and a definition of the BMR using standard deviation (SD). This is fully explained by 3M and
Mr. Bruce Allen who is a biostatistician and consultant to both EPA and 3M. 3M’s entire
written comments to EPA, which included Mr. Allen’s detailed explanation as an appendix, are
attached in this report (see Appendix II1). According to Mr. Allen, the POD estimate would
yield a BMDLosp value of 8.3 mg/kg-d, which is approximately two-fold higher than the
current POD (4.2 mg/kg-d). Correspondingly, the PFBS HBV should be raised by a factor of
two to 840 ng/L (420 ng/L x 2 = 840 ng/L). We strongly recommend to the state of Michigan to
thoroughly understand the reasoning behind Mr. Allen’s recommendation.

7. The Workgroup should be consistent in its methodology

The Michigan Science Advisory Workgroup should be consistent in its methodology
when HED for PFBS as it did with PFHXA given the elimination half-lives for both PFHXA and
PFBS are relative similar (in the range of a few hours in rodents, a few days in monkeys, and
approximately one month in humans). Specifically, based on the data reported by Russell et al.,
the Workgroup should acknowledge the following important points:

e Both PFBS and PFHxA have comparable elimination kinetics across different species.

e Biomonitoring of PFHXA has not been routinely included in the CDC National Health
and Nutrition Examination Survey (NHANES) due to the low potential for detecting
significant PFHxA concentrations in human blood (Calafat, A., personal communication
with Russell et al. 2013). Simlarly, PFBS has also not been detected in the general

15



PRIVILEGED & CONFIDENTIAL
ATTORNEY WORK PRODUCT
DRAFT: 1/23/2020

population according to NHANES since 2007/2008 and onward through 2013/2014, such
that NHANES chose not to even measure PFBS in its 2015/2016 cycle.

e Based on the methodology by Russell et al., there is also a weight-normalized blood
elimination seen for PFBS. 3M constructed a regression model for the available PFBS
elimination kinetic data among difference species (mouse, rat, monkey, and humans).

The PFBS regression model (see Figure C on page 5) had a good fit (r> = 0.89) and the
slope for the log (body weight) was similar to that reported by Russell et al. Similar to
PFHXA, the elimination half-life in each species for PFBS approach direct proportionality
with body weight in this regression analysis.

Based on these two points above and using the same line of reasoning recognized by the
Michigan Science Advisory Workgroup that supported the allometric scaling adjustment for
PFHXA, the same approach should then also be used for PFBS. Doing so, an allometric scaling
factor of 7.2 for PFBS can be calculated between human and mouse [= 80 kg / 0.03 kg)Y4].
Using this allometric scaling adjustment of 7.2 instead of a serum TK adjustment of 316 results
in a 44-fold difference (=316 / 7.2). This 44-fold difference, if applied, would result in a water
guidance value for PFBS that would be approximately 18,000 ng/L.

1. Epidemiology:

Health effects listed by ARD in statement 31 include lowering a woman’s chance of
getting pregnant, increase in pregnancy induced hypertension, increase chance of thyroid disease,
increase in cholesterol levels, changes in immune responses, and increase in kidney and
testicular cancers. Besides the Workgroup’s conclusion that cause-and-effect relationships have
not been established for any of the associations listed, the Workgroup also acknowledged that
“the Panel also notes some of the concerns call into question whether the assessment of PFAS
being causality related to certain disease in humans is accurate given the potential for reverse
causality” (see page 31 of this Panel report). Such concerns about reverse causality include a
lower chance to get pregnant. As highlighted in their systematic review of the reproductive
epidemiology literature regarding perfluoroalkyls, Bach et al. (2015) reported that of the 8
epidemiologic studies related to time to pregnancy and PFAS exposure, only one study found an
association when restricted to nulliparous women; 4 studies reported an association with parous
women such that Bach et al. concluded the association was not causal but likely the result of
reverse causation and unmeasured confounding related to prior pregnancies and childbirths. In
its 2018 draft Toxicological Profile, ATSDR failed to discuss methodological issues that have
been repeatedly discussed in the published epidemiology literature surrounding the metric of
time-to-pregnancy and the amount of interpregnancy time for re-accumulation of PFOA or
PFOS. Other conditions that have been considered related to reverse causality or confounding
include thyroid disease (see recent publication by Dzierlenga et al. 2019), chronic kidney disease
(Watkins et al. 2013; Dhingra et al. 2017), lower birthweight (Verner et al. 2015; Steenland et al.
2018), early onset menopause (Ruark et al. 2017; Dhingra et al. 2017), and delayed puberty (Wu
et al. 2015).
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Finally, 3M is only aware of one report that has attempted to estimate the socioeconomic
analysis of health impacts linked to exposure to PFAS (Nordic Council of Ministers, 2019). This
report was based on numerous misguided assumptions. As a prime example, this report assumed
the economic cost related to kidney cancer with occupational exposure to PFOA in all European
Economy Area (EEA) countries is between 12.7 and 41.4 million Euros. This was calculated
assuming an occupational population estimated between 84,000 and 273,000 (a 3X difference in
itself). This report then selectively considered only the mortality study results from one
occupational cohort study whose workers used PFOA as a processing aid in the production of
tetrafluoroethylene (TFE). TFE is a known rat renal carcinogen (Steenland and Woskie 2012)
and is considered a “probable” human carcinogen by IARC (2017). This Nordic Council of
Ministers report chose not to include the lack of kidney cancer mortality or incidence risk that
was reported from a different PFOA manufacturing plant which had a near absence of TFE
exposure (Raleigh et al. 2014). These two occupational cohorts, residing in West Virginia and
Minnesota, respectively, were comparable in size. The Minnesota cohort actually manufactured
the PFOA for use at the West Virginia TFE production facility. In addition, the economic
analysis also chose not to cite Consonni et al. (2013) who studied a multi-plant cohort engaged in
TFE production, including the West Virginia plant. Consonni et al. arrived at the conclusion that
they could not “disentangle” the exposures between PFOA and TFE because the former is used
as a processing aid in TFE production. Also, not mentioned in the Nordic Council of Ministers
report, were the lack of findings of increased incidence of renal neoplasms in three lifetime
bioassays of Sprague Dawley rats (Butenhoff et al. 2012b; Biegel et al. 2001; NTP 2019).
Despite these lack of findings in other studies related to PFOA and kidney cancer, this economic
analysis report relied solely on only a single point estimate from Steenland and Woskie (2012).
Unfortunately, the Michigan PFAS Science Advisory Panel chose also not to cite the contrary
kidney cancer evidence reported by the other epidemiology and toxicology studies. These other
studies were referenced in the IARC 2017 report which resulted in the “possible” hazard
classification i.e., limited epidemiology and toxicology data, issued by the IARC workshop on
PFOA.
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Appendix I:
3M’s written comments to ATSDR on its draft
toxicology profiles for perfluoroalkyls, August 2018

(NOTE: these comments were excerpted for only PFOA toxicology)
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Detailed Comments on PFOA MRL

ATSDR position (page A-16)

MRL Summary: A provisional intermediate-duration oral MRL of 3x10® mg/kg/day was
derived for PFOA based on altered activity at 5-8 weeks of age and skeletal alterations at 13
and 17 months of age in the offspring of mice fed a diet containing PFOA on GD 1 through
GD 21 (Koskela et al. 2016; Onishchenko et al. 2011). The MRL is based on an HED LOAEL
of 0.000821 mg/kg/day and a total uncertainty factor of 300 (10 for use of a LOAEL, 3 for
extrapolation from animals to humans with dosimetric adjustments, and 10 for human
variability).

Selection of the Critical Effect: Intermediate-duration oral studies of PFOA in animals
indicate that the liver, immune system, reproductive system, and the developing organism are
the primary targets of toxicity because adverse outcomes were observed at lower doses than
other effects and have been consistently observed across studies.

3M Conclusion

A. Studies by Onishchenko et al. (2011) and Koskela et al. (2016) should not be used to

derive the PFOA MRL

The critical effects cited by ATSDR for the PFOA MRL derivation (altered activity and

skeletal alterations in offspring in mice) were not supported by the available animal data,

and they contradicted ATSDR’s own evaluation of epidemiological data

PFOA does not affect the reproductive system in laboratory animals

The developmental effects reported in laboratory animals for PFOA were primarily

mediated by maternal effects

Liver findings in rodents are not relevant for human risk assessment

Immune findings in rodents are not consistent; they lack concordance with

epidemiological observation data

A study with one single dose group is not adequate in estimating point-of-departure

Serum PFOA concentrations in pups should be considered for POD instead of dams

because critical effects chosen by ATSDR were based on (developing) pups

HED cannot be reliably estimated in the absence of serum concentration data

HED for PFOA will be higher when considering faster half-life

Wambaugh benchmark dose model used by ATSDR was not optimized

Uncertainty factors by ATSDR were conservative and not supported by scientific data

1. Incorrect use of “10” for a LOAEL.

2. Use of “3” for animal-to-human, in addition to large dosimetric TK adjustment, is
conservative because humans are less sensitive than rodents with exposure to PFOA

W
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ATSDR’s overall interpretation on both toxicology and epidemiology data are inconsistent with
the most current knowledge. Its application of uncertainty factors is not scientifically justified
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and the proposed PFOA MRL is not supported by the scientific data. The PFOA MRL derived
for the human-health risk assessment is therefore inappropriate and not justified by an adequate
scientific foundation.

3M Comments (Details):

A. Studies by Onishchenko et al. (2011) and Koskela et al. (2016) should not be used to derive
PFOA MRL. The toxicology database for PFOA is quite comprehensive. Many of these
studies included detailed information on the reproductive and developmental toxicity with
these compounds across different PFOA dose levels as well as valuable insights on the role
of maternal effects and its attribution to the developmental outcomes in laboratory animals.
Comprehensive review on the potential developmental toxicity of PFOA in laboratory
animals was reported in 2004 (Kennedy et al. 2004; Lau et al. 2004) and updated
subsequently (Abbott 2015; Andersen et al. 2008; Lau 2012; Lau et al. 2007). Despite the
wealth of data available, ATSDR chose mouse developmental studies reported by
Onishchenko et al. (2011) and Koskela et al. (2016) as reference studies for its derivation of
PFOA MRL (based on altered activity and skeletal alterations seen in offspring in mice).

ATSDR’s assessments on these studies (and the corresponding reported critical effects)
failed to make clear to the public that the proposed MRL did not reflect the absence of an
association between PFOA exposure and musculoskeletal outcomes or neurological
outcomes in humans (cf. pages 141 — 145; pages 293-296). Furthermore, there are major
technical concerns associated with these studies that preclude the results (from these studies)
to be meaningful in any human risk assessment. They include:

3. They are the same study. Albeit published five years apart, these two publications
actually originated from one single study. From the same pregnant dams treated with
dietary PFOA during gestation, the pups evaluated by Onishchenko et al. (2011) were
litter-mates of the pups evaluated by Koskela et al. (2016). As such, it was really one
study (in essence) and the corresponding outcomes (from both studies) should be
consolidated when discussed.

4. A single dose experiment cannot address (any) dose-response relationship. There was
only one PFOA dose group used in these two studies and as such, it is impossible to
interpret the experimental data reported by these authors in terms of any dose-response.
Considering the inherent variations in biological responses in any animal study, the
nature of a single-dose study simply does not allow any specific evaluation of any dose-
and-effect responses or biological plausibility inference.

Using a study that evaluated a single PFOA dose group was in absolute contradiction of
what ATSDR stated in its MRL approach. On page A-6 of the draft profile, ATSDR
explicitly stated that one of the MRL approach was to “Identify laboratory animal studies
that have evaluated dose-response relationship for toxicity targets identified in
epidemiology studies”.
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Hence for PFOA, not only did ATSDR not identify musculoskeletal or neurological
outcomes as sensitive endpoints in humans; it did not select a laboratory animal study
that appropriately addressed or evaluated dose-response relationship.

. The study design was flawed and insufficient to support a NOAEL or LOAEL. Again,
given that there was only PFOA dose group used, the study design did not follow the
fundamental practice of toxicology testing such as evaluation of a dose-response
relationship. Hence, given the lack of any dose-response, it is scientifically impossible to
establish a realistic NOAEL and/or LOAEL for the data reported.

Limited sample size. There were only 6 dams that received PFOA diet to produce the
pup cohort, and there was a total of 10 dams that received control diet; however, the
control animals spanned from two (separate) blocks of individual experiments. The
sample size for the study was quite small and given that only a single PFOA dose group
was used, it is impossible to properly address biological plausibility (if any) and
background variability.

For example, regardless of sex, Onishchenko et al. (2011) reported a statistically
significant difference between control and PFOA pups for the number of inactive periods
(Figure 3b). However, on the accompanying graph (Figure 3a), they also reported a
statistically significant difference between control and female pups from PFOS dose
group for the number of inactive periods. Without looking at the treatment groups and
just comparing the sex-matched control responses alone between Figure 3a and Figure 3b
(see illustration below), it became very apparent the large variations exist even in the sex-
matched control animals. This large variation (on the background control alone) most
likely attributed to the statistical significance when compared to the treatment groups
(either PFOS or PFOA).
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Another similar example is on the body weight. The absence of statistical power to
address inherent biological variations due to the limited study design did not allow for a
valid comparison of biological responses between control and treatment. While Koskela
et al. (2016) reported an increase in the body weight in the female pups from PFOA.-
treated group with statistical significance at 13 months and 17 months; however, the
difference was already present at birth (as stated by the authors) hence the reported
difference may well have reflected normal variation which cannot be adequately
demonstrated as there were insufficient animals and litters.

Lack of reproduction (pregnancy) outcome information. Given the study design included
the gestation and lactation periods, it was perplexing that very little information on the
pregnancy or lactation outcomes were discussed by the authors (e.g., gestation length,
number of implantation, litter size, sex ratio, or lactation performance). All these are
critical in evaluating the quality of the study.

Lack of litter outcome information. Given the study design included the developmental
phase of pups, it was also perplexing as to why the authors did not disclose any detailed
litter outcomes from dams received PFOA treatment (e.g., survival, birth weight,
anogenital distance, nipple retention, onset of number of implantation, gestation length,
litter size, sex ratio, onset of sexual maturation...etc.) All these are critical in evaluating
the quality of the study.

Questionable pup selection bias / litter bias. It was unclear as to how the pups were
selected for the evaluations. To rule out litter-related effects, it is a standard practice for
pups from the same litter to be evaluated as one single unit (rather than individual pups)
in the assessment of reproductive and developmental outcomes in laboratory animals
(OECD 2007, 2016). Given that there were only 6 dams that received PFOA treatment,
therefore, the maximum number of pups from PFOA dose group should be 6 (i.e., one
pup per litter). Depending on the endpoints, the authors reported the data based on 6 — 10
pups, which would indicate that the pup selection was confounded by litter effect; and
subsequently, the study findings were also confounded by litter effects.

Questionable dietary preparation. In the studies by Onishchenko et al. and Koskela et al.,
pregnant dams were administered with dietary PFOA throughout gestation for a total of
21 daily doses (as described by Koskela et al. 2016). According to the study authors,
PFOA was dissolved in 95% ethanol first and then applied on food pellet. The pellets
were kept on the bench for 2 hours (presumably at room temperature) to allow for ethanol
evaporation prior to feeding them to the animals.

This was a very crude method of preparing a dietary formulation — there were no
information on the final PFOA concentration achieved in the diet and there was no
information on the homogeneity distribution of PFOA in the diet. All these parameters
were essential in contributing to a good dietary study and none of the information was
available or explained by the study authors.
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Possible residual ethanol present in the dietary PFOA chow. In addition to the crude
dietary preparation method, the study authors assumed that the 95% ethanol used to
dissolve PFOA would have been completely evaporated within 2 hours after sitting on
the bench (presumably at room temperature), however, there were no supporting data to
prove this. It is well-known that pure ethanol does evaporate faster than water on the
basis of higher vapor pressure, lower boiling point, and less hydrogen bonds (Innocenzi
et al. 2008). When ethanol is mixed with water, more hydrogen bonds are created; and
when ethanol-in-water mixture is further mixed with PFOA as well as applied onto the
surface of food chow (such as this study), the additional intramolecular forces (between
ethanol and water, ethanol-in-water and PFOA, and, ethanol-in-water and PFOA and
food chow ingredients) would have reduced the overall volatility of ethanol. The authors
should have obtained a quantitative measurement of the PFOA/chow mixture to
demonstrate the absence of ethanol after 2-hour evaporation.

This verification step was critical for this study because the authors evaluated and
reported neurobehavior endpoints as findings. Albeit the control animals also received
food chow diet that had been applied with 95% ethanol followed by evaporation,
however, the intramolecular force between ethanol, water and food chow (i.e., control
food chow) would be different than the intramolecular force between ethanol, water,
PFOA, and food chow (i.e., PFOA food chow). Given that ethanol is well-known for its
effects on the central nervous system (Boschen and Klintsova 2017; Harrison et al. 2017)
and 95% ethanol was used in the study, any ethanol that had not evaporated and remained
on the food chow could have confounded the study results, especially on the
neurobehavior parameters.

There were no serum PFOA data reported in these studies. ATSDR has determined that,
rather than relying on external dose, serum PFOA concentration (internal dosimetry) is
the appropriate exposure matrix when determining a point-of-departure (POD) for the
MRL derivation with PFOA (cf. page A-16 and Table A-7 on page A-24 of the draft
profile). Neither Onishchenko et al. (2011) or Koskela et al. (2016) reported any
information on the serum PFOA concentrations; and this was a major deficiency of the
study. Even though ATSDR “estimated” the time-weighted-average serum PFOA
concentration based on its PBPK model, the absence of serum PFOA data preluded the
verification of the ATSDR PBPK model, in addition to the other unknowns associated
with the study (i.e., no dose-response and no dose verification).

It is also worth noting that the study authors had the technical capability to perform
PFOA analysis because Onishchenko et al. (2011) reported PFOA concentrations in a
subset of pup brain and liver samples.

Timing of behavior assessments in pups were not appropriate. In the study data reported
by Onishchenko et al. (2011), numerous neurobehavior endpoints were evaluated by the
study authors. Given that the study was done under non-GLP protocols and by a
university research lab(s), most of the timings and behavior assessment procedures (as
described by the study authors) did not appear to follow the conventional
recommendations and methodology. As a result, it is difficult to determine the quality of
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the data that had been reported. For instance, compared to the OECD 426 test guideline
(TG) for developmental neurotoxicity study (OECD 2007), these authors did not follow
standardized timeline recommended to FOB evaluations for the developing pups. The
table below is a side-by-side comparison between the OECD 426 TG recommendation
timeline vs. what Onishchenko et al. did. It was apparent that Onishchenko et al. had
missed critical windows for the assessments on many key parameters (i.e., no behavior
assessments were done prior to weaning) and there were no specific references or
rationales to explain or justify their study design.

OECD 426 TG Recommendation for
developmental neurotoxicity study

Control + 3 dose levels

Study by
Onishchenko et al. 2011

Control + 1 dose level

Dosage

Animal number

20 litters / group

6 litters / group

Detailed clinical observation

20 pups /sex (1 / sex/ litter)

6 — 10 pups / sex

Brain weight PND 11-22

10 pups / sex (1 / litter)

No data reported

Brain weight PND 70

10 pups / sex (1 / litter)

No data reported

Neuropathology PND 11-22

10 pups / sex (1 / litter)

No data reported

Neuropathology PND 70

10 pups / sex (1 / litter)

No data reported

Sexual maturation
Behavioral ontogeny
(e.g., righting and reflex)
Motor activity

20 pups /sex (1 / sex/ litter)
2X prior to weaning at PND 21

No data reported
No data reported

1-3X prior to weaning at PND 21;
1X during PND 60-70
1X during PND 23-27;
1X during PND 60-70
1X during PND 23-27;
1X during PND 60-70

None prior to weaning;
1X during PND 35 - 56;
None prior to weaning;
1X during PND 90 - 120
None prior to weaning;
1X during PND 35 - 56;

Motor and sensory function

Learning and memory
(~ PND 23-27 and 60-70)

14. Non-standard behavior assessment procedures used in pups. Among the behavior
endpoints evaluated by Onishchenko et al., given that the study was done under non-GLP
by university research lab(s) and it did appear that the tests were done on a single day
without further repeat(s) later, it raised the question as to the overall reliability and
reproducibility of the instruments and the corresponding data generated.

For instance, to measure and record circadian activity in the home cage, the
TrafficCage™ used by Onishchenko et al. is shown in the picture below (obtained from
manufacturer’s website). Compared to the conventional 3-D photo beam boxes where
movements were recorded in vertical, horizontal, and lateral directions, the
TrafficCage™ system lacks the ability to measure any vertical movements. In addition,
the TrafficCage™ system has several “dead spots” without any sensors. The validity of
the instrument and the corresponding results generated (circadian activity) are
questionable.
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Illustration of TrafficCage™

(Source: https://www.tse-systems.com/product-details/phenoworld/trafficage?open=3806#trafficage-3806)

15. No information on background data for bone morphology and bone density. Koskela et
al. (2016) reported that female offspring from PFOA-treated dams had increased femoral
periosteal area and decreased mineral density of tibias, hence ATSDR concluded that
“skeletal alterations in offspring” was a critical effect with PFOA exposure in mice.

Bone morphology is a collective description on the shapes (geometry) of the bones, such
as long bones (e.g., femur and tibia), short bones (e.g., bones of the feet and hands), or
flat bones (e.g., calvaria or breast bones). There are many factors contributing to the
morphological sizes of the bones. The morphology of bone is not a “fixed” static
structure, rather, it is a composite structure that will continue to evolve like other organs
in the body. While the components of the bones are maintained in a balanced manner,
there are also inherent biological variability within each component that needs to be taken
into account when determining the overall homeostatic status of the bones (Boskey and
Coleman 2010; Jepsen 2009).

It is well-known that age and body weight are two factors in establishing the size, mass,
and strength of the bones (Iwaniec and Turner 2016). In the data reported by Koskela et
al., there was a pre-existing difference in body weight in female pups at birth where
higher body weight was consistently observed in these female pups from PFOA-treated
groups; and that difference reached statistical significance at 13 months and 17 months
(vide supra). Therefore, it should not be a surprise that increased bone sizes in offspring
with higher body weight (e.g., offspring from PFOA-treated dams) had increased
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periosteal and medullary areas in both femurs and tibias. On the other hand, given the
small sample size of the animals used in this study, the inherent background variation
cannot be ruled out. For example, compared to control, the study authors also reported a
decrease in mineral density in tibias in offspring born from PFOA-treated dams. The
extent of decrease was very minor (only 2.5%) and it was only observed in tibias, not in
femurs. Because the study authors did not have any additional information on the
background data with regards to these parameters, this minor difference may be well
within the normal biological variations (again, especially with such small sample size).

Mechanical determinants of bone functions were not affected in pups from PFOA-treated
dams. Based on study data reported by Koskela et al. (2016), ATSDR concluded that
there were skeletal alterations in offspring from PFOA-treated dams and deemed it to be
a critical health effect. However, in the same cohort of pups, Onishchenko et al. (2011)
reported motor and sensory function assessments (muscle grip strength and rotarod test)
and found no differences in the outcomes between control and PFOA-treated groups.
Given that muscle force is a strong determinant of bone integrity, the slight
morphological difference noted by ATSDR possibly reflected the normal background
variations in this strain of mice and not likely due to PFOA.

Lack of supporting evidence on the effect of PFOA and bone development. If PFOA
exposure does have a direct (causal) effect on the bone development, then one would
expect such effect to be even more pronounced under longer (repeated) dose conditions.
This was not the case, as long-term toxicology studies in rodents and non-human
primates have not identified bone as a target tissue with exposure to PFOA (Biegel et al.
2001; Butenhoff et al. 2002; Butenhoff et al. 2012b).

Other technical comments about the study data by Koskela et al. (2016).

e In addition to the likely litter-bias that has been discussed earlier, it is unclear why
Koskela et al. only included female offspring in their evaluation but not male
offspring.

e PFOA has a high affinity to binding with serum albumins and given that bone
marrow is the hemopoietic origin of blood, one should not be surprised to find
trace level of PFOA in the bone. Albeit Koskela et al. claimed that bone marrow
had been flushed out and only the hard bones were powdered and analyzed for
PFOA content, it is important to recognize that the bone consists of “live”
mesenchymal cells with lots of protein components (chondrocytes, osteoblasts,
and osteocytes), not just marrow (Boskey and Coleman 2010; Iwaniec and Turner
2016; Jepsen 2009).

e The study authors only evaluated long bone morphology but not others. If bone is
indeed a target tissue with exposures to PFOA, other bones (in addition to femur
and tibia) also need to be included in the evaluation.
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o It is well-known that there are large inter-species differences in bone composition,
density, quality, as well as genetic variability within the same species (Aerssens et
al. 1998). Again, if bone is indeed a target tissue with exposures to PFOA, such
cause-and-effect needs to be demonstrated in a dose-response fashion within the
same animal model as well as other species.

e Other factors that can affect bone morphology and density should also be
comprehensively evaluated before drawing a conclusion. For example, endocrine
effects such as estrogen and IGF-1, essential nutrient status such as calcium and
vitamin D3.

e The use of imaging devices in the assessment of bone morphology is not a new
concept, and CT images have been used in both clinical settings as well as
research settings. However, similar to the comments provided above on the
behavior assessments provided above, Koskela et al. should have demonstrated
that the validity of the micro-CT scanning technique used in their facility as well
as their competency in using the instrument. Given the fact that a very small
magnitude of surface area was being reported as a “statistically significant”
change (in the range of 0.2 — 0.3 mm?), it is important to validate the sources of
these measurements. For example, was the instrument calibrated? Were the
operator(s) trained in using the equipment? Were the acquired images analyzed
by qualified radiologists who are trained in doing image interpretation?

e For any imaging-based scanning, it is absolutely critical that the object (or
subject) remained steady for the duration of the scanning acquisition. Any
movement during the scanning process will deviate the result. The study authors
described that the bone was “wrapped in a PBS-moistened tissue paper and
inserted into a plastic tube, with the proximal end pointing upwards. The
container was then placed into the chamber of the microCT device”. The
description did not address attempts to prevent any movement of the bone (inside
the plastic tube) during the scanning process. Given the asymmetrical shape of
femurs and tibias, it is important to immobilize the bone inside the tube and any
slight shift will artificially affect the image data during scanning.

Overall, the studies by Onishchenko et al. (2011) and Koskela et al. (2016) lacked scientific
rigors to properly address the selected developmental endpoints and they should not be used
for any human risk assessment.

. The critical effects cited by ATSDR for PFOA MRL derivation (altered activity and skeletal
alterations in offspring in mice) were not supported by available animal data and contradicted
ATSDR’s own evaluation of epidemiological data. There is insufficient evidence for an
association between PFOA exposure and musculoskeletal outcomes or neurological
outcomes in humans (cf. pages 141 — 145; pages 293-296). ATSDR should offer a plausible
explanation as to why it believes these effects are relevant to human risk assessment.
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C. PFOA does not affect the reproductive system in laboratory animals. It is incorrect for
ATSDR to conclude that the reproductive system is one of the primary targets of toxicity
with exposure to PFOA (cf. page A-16).

On the contrary, PFOA did not affect the functional aspects of male or female reproduction
in laboratory animals. These included estrous cycles, sperm parameters, mating index,
fertility index, and reproductive organ morphology. A number of studies on the reproductive
and developmental effects of PFOA in laboratory animals have been published (Abbott et al.
2007; Albrecht et al. 2013; Butenhoff et al. 2004; Gortner 1981, 1982; Lau et al. 2006;
Staples et al. 1984; Yahia et al. 2010). Many of these studies included detailed information
on the reproductive and developmental toxicity with these compounds across different PFOA
dose levels as well as valuable insights on the role of maternal effects and its attribution to
the developmental outcomes in laboratory animals.

The potential of PFOA to influence reproductive performance has been evaluated in mice,
rats, and rabbits. Gestational exposure to ammonium PFOA did not affect the number of
uterine implantation sites in various strains of mice such as CD-1, Sv129, PPARa knockout,
and humanized PPARa. (Abbott et al. 2007; Albrecht et al. 2013; Lau et al. 2006; White et al.
2007). At inhalation dose up to 25 mg/m®/day of ammonium PFOA or oral doses up to 100
mg/kg/day given during gestation to rats did not affect mating, pregnancy, and implantation
(Staples et al. 1984). Oral administration of ammonium PFOA up to 150 mg/kg/day in rats
or 50 mg/kg/day in rabbits during GD 6 — 15 (period of organogenesis) also caused reduced
body-weight gain, however, they did not affect the ovaries or the reproductive contents of the
dams (Gortner 1981, 1982). In a two-generation reproduction/developmental study in rats
(Butenhoff et al. 2004), the reproductive outcome was not affected with daily oral
ammonium PFOA administrations up to 30 mg/kg/day (the highest dose used in the study).
There were no effects on the mating or fertility indices in either male or female rats. Male
rats had normal sperm parameters (count, motility, morphology) and female rats had regular
estrous cycling with normal gestation lengths, and microscopic examination did not reveal
any abnormalities in sex organs. Furthermore, effects of PFOA on reproductive organ
morphologies in male non-human primates were evaluated from a six-month oral study and
results indicated no abnormalities (Butenhoff et al. 2002).

D. The developmental effects reported in laboratory animals for PFOA were primarily mediated
by maternal effects. While ATSDR concluded that developing organisms are primary targets
of toxicity with exposure to PFOA (cf. page A-16), there are strong experimental evidences
demonstrating that developmental effects associated with PFOA exposures in offspring are
observed only where there were significant effects in the maternal animals. Because neither
Onishchenko et al. (2011) nor Koskela et al. (2016) reported detailed maternal-related
endpoints with regards to reproduction, no maternal influence discussion is possible.
However, observations involving maternal effects in the outcome of the developmental
toxicity, as seen in the disruption of maternal homeostasis, include the following examples:

Using the mouse developmental study data reported by Lau et al. (2006), which was the
critical study chosen by U.S. EPA Office of Water for the derivation of the Lifetime Water
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Health Advisory for PFOA issued in 2016, there were statistically significant (p < 0.05),
dose-related increases in maternal liver weight observed at doses 1 mg/kg/day ammonium
PFOA or higher (the corresponding serum PFOA concentration was 21,900 ng/mL at the end
of gestation). Various developmental effects were reported (e.g., decreased postnatal
survival, decreased body weight at birth and body-weight gain thereafter, and delays in eye
openings) and they were only for litters from dams receiving 3 mg/kg/day or higher.
Maternal responses clearly were present at doses that affected the fetus/neonate. In addition,
because the influence of body weight on sexual maturation is well-described in the literature,
it is not surprising that Lau et al. noted altered pubertal maturations in the offspring.

The developmental toxicity of ammonium PFOA has also been studied in rats (Butenhoff et
al. 2004; Gortner 1981; Staples et al. 1984) and rabbits (Gortner 1982). In these studies, no
increase in malformations relative to controls was observed at oral doses up 150 mg/kg/day
in rats and 50 mg/kg/day in rabbits, as well as inhalation concentrations up to 25 mg/m®/day
(6 hours/day). In the studies by Gortner and by Staples et al., any effects on fetal or pup
body weight were present at dose levels equivalent to or higher than those causing effects
such as body weight in the maternal animals. In a two-generation reproduction and
developmental study in rats (Butenhoff et al. 2004), F1-generation pups from the highest
dose group (30 mg/kg) had decreased birth weight and reduced viability that were in apparent
relationship to the corresponding reduced body weight at birth and weaning. These latter
effects are similar to those observed in mice by others (Abbott et al. 2007; Lau et al. 2006;
Yahia et al. 2010). Even though similar to the observation by Lau et al. (2006) in that sexual
maturation were slightly delayed (at the highest dose group only), there was no significant
difference in F1 pups when days to sexual maturation was adjusted by (reduced) body
weight.

Based on data from the large scale 2-generation reproductive and developmental studies
(which are considered as the most comprehensive test by various agencies for evaluating
endocrine functions), PFOA clearly did not alter the reproductive functions as the
reproductive performances in both males and females were normal (vide supra). In addition,
there is sufficient evidence in experimental animals (mammals) to suggest that rodents may
not be the best model in evaluating the reproductive-related outcomes for human risk
assessment. PFOA is a known activator for xenosensor nuclear receptors such as PPARa,
constitutive androstane receptor (CAR), and pregnane X receptor (PXR) (Corton et al. 2014;
Elcombe et al. 2010; Elcombe et al. 2014; Klaunig et al. 2003; Klaunig et al. 2012). It is well
documented that PFOA causes hepatomegaly in rodents as a result of PPARa activation with
some contribution from CAR and PXR. It is well-known that human liver is less responsive
to the pleiotrophic effects of activation of PPARa or CAR (Gonzalez and Shah 2008;
Klaunig et al. 2003; Klaunig et al. 2012; Lake 2009; Ross et al. 2010). Thus, with respect to
PPARa and CAR-mediated effects in the liver and related metabolism, the human response is
either attenuated or absent as compared to that of the rodents.

Mechanistic studies have demonstrated that many of the observed effects upon PFOA

exposure, including those observed in developing mice, can be explained, in part, by the
activation of PPARa. Many of the developmental effects were either absent or attenuated
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when PFOA was administrated to PPARa knockout mouse. The influence of PPARa. on the
fetal developmental effects of PFOA in the Sv/129 mouse strain (wild-type vs. PPARa
knockout) was investigated by Abbott et al. (2007) and Albrecht et al. (2013). While it is not
possible to rule out completely the contribution of other modes of action(s), many of the
developmental effects with PFOA described above were attenuated and/or improved with
PPARa knockout mice such as post-natal survival and body weight effects. Given that
rodents are more responsive and susceptible than humans to PPARa-mediated biological
effects (vide supra) and PPARa may not play a critical role in normal development
(Braissant et al. 1996; Lee et al. 1995), it calls into question the relevance of nuclear
receptor-mediated effects in rodents and their biological significance to humans. Therefore,
the developmental effects reported in the laboratory animals for PFOA were primarily
mediated by maternal effects and based on the recent mode of action data, rodents may not
be the most appropriate species for the hazard assessment of PFOA on developmental
toxicity in humans.

. Liver findings in rodents are not relevant for human risk assessment. While it is commonly
acknowledged that liver is a primary target organ with exposure to PFOA, it is important to
recognize that the liver effects observed in laboratory animals were adaptive in nature and
there was no conclusive evidence to support that liver findings observed in laboratory
animals with exposure to PFOA are relevant for human risk assessment. Given the known
knowledge on the nuclear receptor activation and species relevance discussed earlier (vide
supra), liver findings cited by ATSDR should not be deemed relevant for human risk
assessment. For instance, in the study by Butenhoff et al. (2004), increased liver weights
were reported in male rats of both the P and F1 generations at all dose levels.

The corresponding increases in liver weight in laboratory animals with exposure to
perfluoroalkyls reflected the adaptive nature of liver, which is a natural phenomenon due to
cytochrome P450 enzyme inductions in the liver. Given that PFOA is a known activator for
several xenosensor nuclear receptors (as discussed above), microscopic changes in the liver
of some PFOA-treated male rats such as hepatocellular hypertrophy and focal to multifocal
necrosis were consistent with activation of these receptors and as discussed earlier, it is well-
known that human liver is less responsive than rodents to the pleiotrophic effects of
activation of these receptors (Gonzalez and Shah 2008; Klaunig et al. 2003; Klaunig et al.
2012; Lake 2009; Ross et al. 2010). Thus, with respect to PPARa and CAR-mediated effects
in the liver and related metabolism, the human response is either attenuated or absent as
compared to that of the rodents. Another federal agency, USEPA (in its assessments of
PFOA in 2009 and again in 2016), as well as other international regulatory authorities such
as European Chemical Agency Risk Assessment Committee (2015), European Food and
Safety Authority (2018), and Australian Expert Health Panel (2018) also considered the liver
weight findings in laboratory animal studies with PFOA (or other perfluoroalkyls) to be
irrelevant for human risk assessments.
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It should be noted that, acetylsalicylic acid (commonly known as aspirin) and alcohol can
also elicit increased liver weight in laboratory animals similar to the observations reported
with perfluoroalkyls in rodents (EMEA 1999b).

. Mammary gland development findings in mice are inconsistent: Despite that the availability
of several studies that have investigated the potential effects of PFOA on the developing
mammary glands in mice as a consequence of exposure during either the in utero or
postnatal/peripubertal (Albrecht et al. 2013, Tucker et al. 2014, White et al. 2007, White et
al. 2009, White et al. 2011, Yang et al. 2009, Zhao et al. 2010), ATSDR s correct that this
endpoint cannot be consistently described and quantified in mouse models. Given that 1) to
date, there is no standardized method or guideline of evaluating rodent mammary gland; and
2) there is a lack of concordance among all the available data on mammary gland
development in mice as well as an absence of such findings in human epidemiological
studies calls for question on the biological significance of this phenotype and its relevance to
human health. This conclusion is consistent with the assessments from another federal
agency, USEPA (in its assessments of PFOA in 2009 and again in 2016), as well as other
international regulatory authorities such as European Chemical Agency Risk Assessment
Committee (ECHA 2015), European Food and Safety Authority (EFSA 2018), and
Australian PFAS Expert Health Panel (2018).

It should be noted that there are three epidemiologic studies that have examined the potential
association between maternal PFAS exposure and shorter duration of breastfeeding or greater
risk of stopping breastfeeding (Fei et al. 2010b; Romano et al. 2016; Timmermann et al.
2016). Fei et al (2010) measured PFOA and PFOS concentrations of 1400 women during
early pregnancy. Self-reported data on the duration of breastfeeding (any and exclusive) were
collected around 6 and 18 months after birth. While the study reported significant
associations between PFOA concentrations and shorter duration of breastfeeding (before 3
and 6 months) among multiparous women, no significant associations were observed among
primiparous women. The authors note that multiparous women who breastfed during prior
pregnancies or breastfed longer may have had lower serum PFOA levels through excretion
via breast milk. Consequently, reverse causation could not be excluded. The second study
(Romana et al. 2016), observed a significant association between PFOA exposure and ending
“any” breastfeeding by 3 and 6 months; however, no association was observed between
PFOA exposure and ending “exclusive” breastfeeding by 3 and 6 months. More importantly,
when stratified by parity, associations between PFOA and ending “any” breastfeeding at 3
and 6 months were largely attenuated for nulliparous women. Like Fei et al (2010), the
significant associations observed among multiparous women were likely attributed to reverse
causation. The third study (Timmerman et al. 2016), examined the potential association
between PFOA exposure and duration of breastfeeding (both total and exclusive) among
1092 Faroese women with general population PFOA levels (median = 2.40 ng/mL). The
authors reported that a doubling of maternal serum PFOA was significantly associated with a
reduction in exclusive breastfeeding of 0.5 months. This association was observed among
both primiparous and multiparous women (excluding the role of reverse causation). One
important limitation of this study, worth noting, is that self-reported breastfeeding duration
was collected 5 years after birth and was likely prone to misclassification error.
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Finally, it is important to recognize that reduced breastfeeding duration in humans is not
equivalent to “delayed mammary gland development” in rodents. In humans, numerous
factors can influence breastfeeding duration other than diminished milk production (e.g., lack
of prenatal education, inadequate lactation support from healthcare providers after delivery,
medications incompatible with breastfeeding, lack of spousal/family support, short maternity
leave, sore nipples/breasts, infant intolerance to breast milk, and individual choice). These
factors were not considered in the epidemiology studies, and may have influenced the
observed associations.

. Immune findings in rodents are not consistent; and they lack concordance with
epidemiological observation data. With exposure to PFOA, ATSDR also concluded that
immunotoxicity is a primary target of toxicity based on decreased antigen-specific antibody
responses in mice reported by DeWitt et al. (DeWitt et al. 2008; DeWitt et al. 2016) where
PFOA suppressed T cell-dependent IgM antibody response (TDAR) but not the secondary
IgG response. While ATSDR concluded that such findings were consistent with human
epidemiology studies with regards to vaccine responses (see epidemiology discussion
below), it is important to recognize that the humoral immune response to vaccinations, as
measured in the human epidemiology studies, is mainly a secondary IgG memory response.

While suppression of the IgM response by PFOA was demonstrated in several studies where
administered doses also induced signs of overt toxicity (i.e., reductions in body and lymphoid
organ weight), the levels of 1gG were not suppressed (either unchanged or enhanced). It is
difficult to interpret why the primary IgM response was suppressed in mice by PFOA and yet
the secondary IgG response was either not affected or enhanced. Collectively, human and
animal bodies of evidence for antibody response are divergent. Mouse studies showed
suppression of the IgM response with no impairment of the secondary antigen specific 1gG
response, which is in contrast to the epidemiological associations which suggested
suppression by PFOA of 1gG-mediated antibody titers to vaccinations in some studies for
certain vaccines. Therefore, the weight of evidence and the lack of concordance between
animal and human epidemiological data do not support the claim that PFOA induces
immunotoxicity or caused decreased antibody response to certain vaccines. Finally, as noted
above, the fact that the epidemiological data does not reveal a consistent association between
exposure and response across all vaccines is further evidence that the animal and human data
are not consistent.

Contrary to what ATSDR stated “the potential immunotoxicity of PFOA has not been
investigated in chronic-duration studies” (cf. page A-30), it should be noted that the primary
immune organs were evaluated microscopically in rats after 2 years of dietary treatment
containing ammonium PFOA (Butenhoff et al. 2012c¢). In this study, representative primary
immune organs were collected (mesenteric lymph node, spinal cord, bone marrow, and
spleen) and evaluated microscopically by a board-certified veterinary pathologist at the end
of a 2-year period. There were no neoplastic or non-neoplastic lesions observed in these
immune organs. This is important because it demonstrated the absence of a direct effect on
primary immune organs with chronic PFOA exposures in the rats. In addition, PFOA-treated
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rats had similar or higher percent survival compared to controls, which is contrary to chronic
immunosuppression-mediated toxicity such as cyclosporin (a known immunosuppressant)
that ultimately resulted in increased mortality in rats (Ryffel and Mihatsch 1986).

. A study with one dose group is not adequate in estimating point-of-departure. ATSDR
selected two mouse studies with developmental endpoints (Onishchenko et al 2011 and
Koskela et al 2016) for the point-of-departure (POD) to derive the MRL value for PFOA
(endpoints were altered activity and skeletal alterations in offspring of C57BI/6 mice).

These studies tested only a control group and one dose of 0.3 mg/kg, which was chosen as
the LOAEL. As only one dose was tested, a dose-relationship cannot be evaluated.

Selection of studies with no information on dose-response for effects is not acceptable to
establish a point-of-departure. ATSDR should follow its own guidance (as stated in pages A-
6).

Serum PFOA concentrations in pups should be considered for POD instead of dams because
critical effects chosen by ATSDR were based on (developing) pups. The studies chosen by
ATSDR examined developmental endpoints that were measured in offspring, which are used
as the basis for the MRL. In order to estimate steady-state plasma concentrations of PFOA,
ATSDR used the Wambaugh model for PFOA that is parameterized for adult animals and
cannot be used to predict concentrations in fetuses or pups. This model also does not account
for life stage differences in physiology or pharmacokinetics, and can potentially over-predict
as well as under-predict the area-under-the-curve (AUC). In addition, AUC and steady-state
concentration are probably different in the offspring than in the dam. Overall internal
exposure (as estimated by calculation of the AUC) may change with growth, and there could
be a period of peak exposure. Use of the Wambaugh model (and thus use of the maternal
plasma concentration as a surrogate for the offspring) introduces uncertainty in the MRL
derivation as the offspring plasma concentration may be different that than of the maternal
animals. Use of a physiologically-based model that incorporates fetal and pup compartments
would provide an estimate of fetal and pup internal exposure (rather than use of the maternal
concentration as a surrogate), which would reduce the uncertainty in the MRL value.

HED cannot be reliably estimated in the absence of serum concentration data. As discussed
above, studies by Onishchenko et al. (2011) and Koskela et al. (2016) did not have any
analytical verification on either the dietary PFOA level or the resulting serum PFOA
concentrations in the mice. With the questionable reliability of the study design as well as
the data gathered, there were a great number of inherent uncertainties associated with
attempting to predict the mean serum concentrations using modeling approach.
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Appendix IlI:
3M’s written comments to New Jersey Department
of Environmental Protection (NJDEP) on its

proposed PFOS MCL, May 2019
(NOTE: these comments were excerpted for only PFOS BMD modeling)

36



PRIVILEGED & CONFIDENTIAL
ATTORNEY WORK PRODUCT
DRAFT: 1/23/2020

3M’s DETAIL COMMENTS ON THE PROPOSED PFOS MCL

There is a Serious Technical Error with DWQI’s BMD Modeling for PFOS with Dong et al.
(2009) data:

The DWAQI states that “The first step in dose-response analysis is identification of a Point of
Departure (POD), which is the dose within or close to the dose range used in the study from
which extrapolation begins.” DWQI also recognized that “if a Benchmark Dose can be
developed, it is preferred for use as the POD.” Additionally, DWQI recognized that “Benchmark
dose modeling is identified by the USEPA as the preferred approach for dose-response
modeling when the available data are sufficient to support it.”

DWAQI reported that it was unsuccessful in its attempts to compute a BMD or BMDL based on
the PFOS-included plaque forming cell response (PFCR) reported by Dong et al. (2009). As a
result, it subsequently used the serum NOAEL of 674 ng/mL from the study as the POD for its
MCL derivation.

3M'’s review of DWQI’s BMD modeling discovered a major technical error in DWQl’s BMD
modeling (see details below). If corrected, an acceptable serum PFOS BMDL can be derived;
specifically, a BMDLjsp of 3,400 ng/mL.

As NJDEP has recognized, a BMD and/or BMDL is the recommended and “preferred” approach
for deriving a POD value. Accordingly, NJDEP should adopt the serum BMDLisp and revise its
POD value for PFOS. Because the serum BMDLisp (3,400 ng/mL) is five times higher than the
serum NOAEL (674 ng/mL), the PFOS MCL should be raised by a factor of five to 0.065 pg/L
(0.013 pg/L x 5 = 0.065 pg/L).

a. DWOI erroneously used standard error and not the required standard deviation in its BMD
modeling.

Doses, number of animals, mean responses, and standard deviation are required to model
summarized continuous response data using USEPA’s Benchmark Dose Software
(BMDS). According to DWQI’s BMD modeling results for Dong et. al. (2009) PFCR data
(cf. pages 236, 891 — 972, Appendix A - Health-Based Maximum Contaminant Level
Support Document Perfluorooctane Sulfonate (PFOS)), the values in the standard deviation
column are instead the standard error of mean values (SEM) provided by the study authors.
This was a major modeling mistake by the DWQI. DWQI should have converted standard
error to standard deviation by multiplying the standard error values by VN (V10 = 3.16).
Therefore, its conclusion that the BMD modeling of the Dong et al. (2009) data did not
give an acceptable fit to the data was based on faulty information.

b. BMDLisp 3,400 ng/mL should be the POD for Dong et al. (2009) PFCR data

The “correct” standard deviation can be derived by taking SEM x +/10. With this corrected
value, the dataset from Dong et. al. (2009) was modeled using USEPA Benchmark Dose
Software (BMDS) version 3.1., a lowest BMDL1sp (3,400 ng/mL serum PFOS) and lowest
AIC and was deemed to be the “best” fit for the dataset. Specifically, the serum PFOS
concentration vs. PFCR response dataset (minus the high dose group) was modeled using
Exponential, Hill, Linear, Polynomial, and Power models, both with and without parameter
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restrictions. All models were run using 3 user-defined options sets which assumed 1.)
responses are normally distributed and variance is constant across dose groups; 2.)
responses are log-normally distributed and variance is constant across dose groups; and 3.)
responses are normally distributed and variance is non-constant (i.e. varies as a power
function of the mean response. For all model runs, the benchmark response (BMR) was set
to one control standard deviation and a BMDL equal to the 95% lower confidence limit on
the BMD was calculated. Model viability was assessed on the basis of goodness-of-fit P-
value, AIC, and visual inspection of graphs in accordance with BMDS technical guidance.
The restricted Hill model assuming normally-distributed responses and non-constant
variance had the lowest BMDL (3,400 ng/L serum PFOS) and lowest AIC and was deemed
to be the “best” fit for the dataset (see Table 3).

Table 3: Benchmark Dose analysis (V3.1) for a 1 control standard deviation change in
plaque forming cell response from PFOS administration in mice (Dong et al. 2009) —
excluding highest dose group

Serum PFOS (pg/mL) Test 4 BMDS Recommendation
Model AlIC -
BMD | BMDL | BMDU | P-Value Viable? Notes

Exponential 4

(NCV) 10.03 5.10 24.02 0.74 626.74 Viable - Alternate

Exponential 5

(NCV) 9.98 5.09 24.02 0.74 626.74 Viable - Alternate

Hill (NCV) 8.43 3.40 25.59 0.78 626.65 | Viable - Recommended Lowest AIC

DWQUI’s rationale for concluding that the Dong et al. (2009) PFCR data is not amenable to
benchmark dose modeling was incorrect.

DWQI performed benchmark dose modeling after excluding the high dose group which
yielded 4 models with acceptable fits to the dataset:

- Restricted Hill Model, constant variance

- Restricted Hill Model, non-constant variance
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- Unrestricted Hill Model, constant variance

- Restricted Hill Model, non-constant variance

PRIVILEGED & CONFIDENTIAL
ATTORNEY WORK PRODUCT

DRAFT: 1/23/2020

The models that assumed constant variance were rejected because the constant variance test
failed (Test 2 P-value was < 0.05), and we agree that the BMDLSs calculated for these
models should be used with caution. However, the version of BMDS that DWQI used (ver.
2.6.0.1) was unable to calculate BMDLs for non-constant variance Hill models. This
software-based limitation has since been resolved in the more recent release of BMDS
version 3.1. In fact, when we repeated DWQI’s analysis (dropping the top dose and
incorrectly entering standard error into the standard deviation column) using the most up-
to-date version of the software, there were 3 viable models with calculated BMDLs
obtained under the assumption of non-constant variance: Restricted Exponential 4,
Restricted Exponential 5, and Restricted Hill.

It should be noted that even if the highest dose group is included in the BMD modeling

with the more recent release of BMDS version 3.1, there are no viable models that can be
attained with the full dataset.
The complete dataset would yield 3 potential models for BMDL consideration (Table 4):

0 Unrestricted Hill Model, non-constant variance

o0 Unrestricted Polynomial, Degree 4 Model, non-constant variance

0 Unrestricted Polynomial Degree 3 Model, non-constant variance

Table 4: Benchmark Dose analysis for a 1 control standard deviation change in
plaque forming cell response from PFOS in mice (Dong et al. 2009) — all dataset

Model Restriction Serum PFOS (ug/mL) Test 4 AIC IBMDS Recommendation
BMD [ BMDL | BMDU | P-Value Viable? Notes
Lowest BMDL
WARNING:
Viable - BMD/BMDL ratio
Hill (NCV) | Unrestricted | 5.6892 | 0.8301 | 22.0466 | 0.3025 | 736.7911 | Recommended >5
Polynomial
Degree 4 Viable - Note: multiphasic
(NCV) Unrestricted | 11.9140 | 3.7914 | 13.3917 | 0.1881 | 738.8790 Alternate curves
Polynomial
Degree 3 Viable - Note: multiphasic
(NCV) Unrestricted | 11.2946 | 7.8669 | 18.5970 | 0.4703 | 736.6554 Alternate curves

However, in the unrestricted Hill Model, the ratio between BMD:BMDL > 5 reflects large
uncertainty associated with the “true” shape of the dose-response curve in the low-dose
region and caution should be used when selecting BMDLs from such models (Haber et. al.,

2018).
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The other 2 viable models (Poly 4 and Poly 3) have multiphasic curves with multiple
inflection points which indicated non-monotonicity.

Taken together, these results suggest that all 3 unrestricted models should be excluded from
consideration with BMDL selection which would mean no viable models were attained
with the full dataset.
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Appendix IlI:
3M’s written comments to USEPA on its draft
toxicity value for PFBS, January 2019
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Oyebode A. Taiwo 3M Corporate Occupational Medicine 3M Center, Building 0220-06-W-08
Corporate Medical Director St. Paul, MN 55144-1000

Office
Cell
Fax

[@mmm.com

Docket HQ- OW-2018-0614

US Environmental Protection Agency
1200 Pennsylvania Avenue NW
Washington, D.C. 20460

Re: Request for Public Review and Comment: Draft Human Health Toxicity Assessment for
Perfluorobutane Sulfonic Acid (PFBS) and Related Compound Potassium Perfluorobutane
Sulfonate; Docket ID No. EPA-HQ-OW-2018-0614

To Whom It May Concern:

The 3M Company (3M) appreciates this opportunity to provide comments to the U.S.
Environmental Protection Agency (EPA) regarding its Draft Human Health Toxicity Assessment
for Perfluorobutane Sulfonic Acid (PFBS) and Related Compound Potassium Perfluorobutane
Sulfonate. As a science-based company, 3M encourages EPA to use the best available science
when assessing PFBS and other chemicals. As our comments reflect, 3M has substantial
experience and expertise regarding PFBS, informed in part by the fact that 3M scientists are
authors or contributors to many of the studies referenced by the EPA.

The following offers 3M’s thoughts responsive to EPA’s request for comments regarding PFBS.
Please let us know if you have any questions.

Regards,

G2

Oyebode A. Taiwo, MD, MPH



Executive Summary

The 3M Company (3M) appreciates the opportunity to review and comment on EPA’s Draft
Human Health Toxicity Values for Perfluorobutane Sulfonic Acid and Related Compound
Potassium Perfluorobutane Sulfonate (Draft PFBS Document). As authors or a sponsor of many
of the human epidemiology and toxicology studies discussed in the Draft PFBS Document, we
offer these detailed comments to assist with EPA’s effort.

3M Summary Comment No. 1 - PFBS Exposure to the General Population is Minimal

Ever since 2007-2008 including the 2013-2014 biomonitoring cycle, CDC National Health and
Nutrition Examination Survey (NHANES) has determined that the 95%"-percentile is at the limit
of detection (0.1 ng/mL) for Perfluorobutane sulfonate (PFBS). This has led CDC NHANES to not
include the measurement of PFBS in its latest biomonitoring cycle (2015 — 2016). The Draft
PFBS Document cites the CDC NHANES findings through 2014, but omits the CDC NHANES
decision not to include the measurement of PFBS in its latest biomonitoring cycle. This decision
by CDC NHANES strongly suggests that the US general population has minimal exposure to PFBS
based on CDC NHANES analytical methods. Therefore, EPA should have included this important
point about the lack of human exposure based on NHANES data in the Draft PFBS Document.

3M Summary Comment No. 2 - The Data Does Not Support a PFBS Thyroid Effects Hazard

3M disagrees with EPA’s conclusion that “evidence in animals for thyroid effects supports a
hazard.” Given the available data that have been evaluated, there is sufficient uncertainty to
conclude that PFBS cannot be categorized as “supports a hazard” for thyroid effects.

Thyroid histology should be included in any determination of thyroid status in rodents when
terminal sacrifice is part of the study protocol because “in the rodent, thyroid gland
histopathology is a more sensitive indicator of thyroid status than T3 or T4 serum hormone
values.” (see NTP-sponsored Thyroid Toxicant Workshop on chemical-induced thyroid
dysfunction in experimental animals and its relevance to humans on reproductive and
developmental effects: Jahnke et al. 2004, Environ Health Perspect 112 363-368). The Draft
PFBS Document does not explicitly recognize that thyroid histology is considered the “gold
standard” for determining thyroid status; nor did it recognize that serum TSH is the primary
diagnostic indicator for serum thyroid hormone status (Oppenheimer et al 1995 Mol Endo Bas
Conc Clin Corr 249-268). Three of the five thyroid studies cited by the Draft PFBS Document
assessed and reported thyroid histology. Thyroid histology was normal in each of these studies
when performed. Two of the five thyroid studies cited by the Draft PFBS Document assessed
and reported serum TSH values. Serum TSH values were normal without dose-response in each
of these studies when performed.

The Draft PFBS Document also does not sufficiently recognize the sensitivity of the assays used
to measure serum thyroid hormones to the presence of compounds that can interfere and
compete with thyroxine for protein bindings. In such situations, this interference can
negatively bias the free T4 results when conventional analog methods are used. This is in fact
the case with PFBS and other PFAS such as perfluorobutanoate and perfluorooctane sulfonate



(Chang et al. 2007 Toxicology 234 21-33; Weiss et al. 2009 Toxicol Sci 109 206-216; Butenhoff et
al. 2012 Reprod Toxicol 33 513-530). Therefore, the workaround is to measure free T4 by
equilibrium dialysis-based methods. This was not done in the thyroid assessment studies relied
upon by the Draft PFBS Document, nor did any of the peer reviewers or EPA mentioned this
very important issue with PFBS. Furthermore, total T4 is an assay that represents primarily
biologically inactive T4. Thus, the total T4 and the analog free T4 do not provide sufficient or
definite answers as to thyroid effects. Because of the resulting questionable confidence in the
analog assays, thyroid histology should be used as the gold standard to determine whether
there was a thyroid effect. The thyroid histology was normal as reported in the NTP study, as
well as in both 28-day (3M 2001) and 90-day studies (Lieder et al. 2009a). Although terminal
sacrifices were done, no thyroid histology was reported by Feng et al. (2017).

Based on the criteria for overall evidence integration judgments to support a hazard based on
animal data (Table 3, page 16 of the EPA Draft PFBS Document), the summarized information

(see below, Table 1 and Table 2) from these five studies does not lead to a conclusion that the
collective thyroid data “supports a hazard” for a thyroid effect.

Table 1
Lieder et al. Lieder et al.
3M 2001 20093; York | 2009b; York Feng et al. 2017 NT:,oignl
2003 2003
2- Devel tal
28-day 90-day . eve °p”7e” @ 28-day
generation screening
Thyroid weight Normal Not Not Not reported Normal
performed | performed
Thyroid histology Normal Normal Not Not reported Normal
performed
Biologically Not Not Not Normal for F1
> TSH N I
active performed | performed | performed pups on PND1 orma
Free T4 by
equllllbrllum Not Not Not Not
dialysis Not performed
(gold performed | performed | performed reported?
Serum standard)
thyroid Reported
hormones Free T4 by Not Not Not (decreased
Not performed .
analog performed | performed | performed with dose-
response)
Biologically Reported Reported
inactive Total T4 by Not Not Not (decreased, but | (decreased
analog performed | performed | performed guestionable with dose-
dose-response) response)
Evidence of compromised thyroid
morphology and compensatory
N N N N N
feedback response (between TSH and ° © © © °
free T4 by equilibrium dialysis)

2 Highly unlikely done given analytical complexity



Table 2

EPA’s criteria for “supports a hazard”
(Table 3 on Page 16 of the EPA Draft PFBS
Document)

3M'’s response

The evidence for effects is consistent or largely
consistent in at least one high- or medium-
confidence experiment.? Although notable
uncertainties across studies might remain, any
inconsistent evidence or remaining uncertainties are
insufficient to discount the cause for concern from
the positive experiments. In the strongest scenarios,
the set of experiments provide evidence supporting a
causal association across independent laboratories or
species. In other scenarios, including evidence for an
effect in a single study, the experiment(s)
demonstrate additional support for causality such as
coherent effects across multiple related endpoints;
an unusual magnitude of effect, rarity, age at onset,
or severity; a strong dose-response relationship;
and/or consistent observations across exposure
scenarios (e.g., route, timing, or duration), sexes, or
animal strains.

There was no evidence of compromised thyroid
morphology and compensatory feedback response
(measurement of TSH in conjunction with measurement
of free T4 by equilibrium dialysis).

It is a scientific weakness to offer any interpretation of
the results from these studies given the known negative
bias associated with PFAS in analog free T4
measurements. Thus, the lack of measurements of free
T4 by equilibrium dialysis by these studies is more than
just “notable uncertainties across (the) studies...
insufficient to discount the cause for concern from the
positive experiments” as so stated in the EPA Draft PFBS
Document (see left).

The gold standard for measuring thyroid effects is
histological evaluation of the thyroid gland. Thyroid
histology was normal when all such evaluations were
reported.

The above summarized information from these five
studies does not lead to a conclusion that the collective
thyroid data “supports a hazard” for thyroid effects.

3M Summary Comment No. 3 - Concerns with EPA’s Model Selection for Thyroid Effects

In addition to 3M’s concern that the five thyroid studies evaluated by EPA do not “support a
hazard” for a thyroid effect, there are technical concerns with EPA’s model selection process for
thyroid effect. EPA considered model selection based on model fit (e.g., AIC) and model
prediction (e.g., BMDLyg). 3M retained an independent modeling expert (Bruce Allen) to review
EPA’s model selection process for thyroid effect. Mr. Allen concluded that EPA should not have
used model prediction as a measure for the evaluation of the model fit (see Mr. Allen’s report
attached in Appendix A). As Mr. Allen wrote in his comments, “The predictions are what get
selected, not the basis for that selection process.”

Provided below are four important findings from Mr. Allen’s review on EPA’s model selection

process.

Finding 1 — EPA’s Model Selection Approach was Inappropriate: On page F-4 the EPA wrote,

“Among all models providing adequate fit, the BMDL from the model with the lowest
Akaike’s information criterion (AIC) was selected as a potential POD when BMDL values
were sufficiently close (within threefold).” Mr. Allen clearly demonstrated (see page 2 of
Appendix A) the error of this logic in that a model prediction (an estimate of BMD or BMDL)
“has no bearing on how well the model(s) fit the data ... Predictions are what get selected;
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they are not the basis for that selection process.” Of the models considered by EPA (see
Table F-2, page F5, Draft PFBS Document), the EPA selected the Exp-M4. This is not the best
fitted model from an AIC perspective. Nonetheless, EPA selected it because the BMDL
response was 3-fold lower. According to Mr. Allen, using a prediction as a selection
measure of model fit “makes no sense.” He indicated that instead, the Exp-M2 model would
be the better fitting model because of the lower AIC value. He further stated that the EPA
would be better served by using a weighted average of the BMDLs from each model with
weights for that average equal to exp(-AlC).

Finding 2 - The BMD1sp Results Should Have Been Used to Determine Points of Departure
(POD) Based on the T4 endpoint: Regardless of the model choice (see Finding 1), the EPA
used a BMR of 20% relative deviation (i.e., dose that results in a 20% reduction of mean T4)
to derive a BMDLyg value. The selection of a BMDL;g value using continuous data is
inconsistent with EPA’s past practices with many other compounds. More importantly, it is
especially inconsistent with the use of a POD based on a BMDL1o from the dichotomous
data modeled by EPA from the Lieder et al. study related to papillary tubular/ductal
epithelium hyperplasia in female rats. The latter POD is based on an extra risk of 10%. The
former is based on the magnitude of mean T4 change. Thus, according to Mr. Allen (see
pages 3-4, Appendix A) the EPA should calculate the change in the mean T4 that will give
the target 10% extra risk of low T4 in terms of the standard deviation (1.1*SD) if 1% of the
unexposed population has a low T4 as was assumed by EPA in this particular analysis (see
Crump et al. 1995, Risk Analysis 15:79-89). The BMD1sp model better reflects this for
continuous data by incorporating a conservative rounding down from 1.1SD to 1SD. Taking
into account Findings 1 and 2, Mr. Allen suggests the EPA should have considered the POD
(23.4 mg/kg-d) for a BMDL1sp from the Exp-M2 model (ignoring any model-averaging
process).

Finding 3 - EPA Presents Only Weak Support for a BMDLyg as a Biologically Based Benchmark
Response Level. The EPA assessment relied primarily on 3 studies in support of the BMDL3o
estimates based on their written material (see page 55-56, Draft PFBS Document): a) a
study with a 25% decrease in maternal T4 during second trimester; b) thyroid insufficiency
in women below the 10* percentile; and c) decreases in mean T4 of 10 — 17 percent that
have elicited neurodevelopmental toxicity in rats. Using these examples, Mr. Allen
concludes it is not possible to make consistent probabilistic statements without taking SD
into consideration. Merely only examining relative deviations from the mean is not
sufficient.

Finding 4 — A Better Alternative Analysis is Available: Mr. Allen suggested a better
alternative analysis for EPA’s consideration that involved a different dose-response model
and a definition of the BMR using a SD approach. This involved the biological point
discussed in Finding 3 (thyroid insufficiency in pregnant women defined as having T4 levels
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below the 10 percentile for the study population). Assuming this background rate and
specifying the BMD to be the dose that gives a 10% extra risk above the background
(consistent with the analysis of a dichotomous endpoint), Crump (Risk Analysis 1995;15:79-
89) indicated that the SD multiplier for the BMR should be approximately 0.4 (if the mean
T4 changes by 0.4*SD, then the extra risk associated with that change will be 10%). Mr.
Allen showed the results of different BMDgo.4sp models in Appendix A. The Exp-M2 model
provided the best model fit (AIC = -5.34, page 10 of Appendix A) for POD estimation. It had
a BMDLoasp value of 8.3 mg/kg-d (page 11 in Appendix A). Using the same 10% extra risk
above the background, Mr. Allen showed the Exp-M4 model had a higher AIC (-3.85)
indicating not as good model fit with a BMDLo.asp of 2.58 mg/kg/d (pages 10 — 11 in
Appendix A). Although this prediction is more than 3-fold lower than that predicted with
Mr. Allen’s Exp-M2 model, again, as discussed in Finding 1, BMDL predictions should not be
used as a basis for assessing model fit nor for performing model selection. (Note: The
BMDLo.ssp value under Exp-M2 model is approximately twice the BMDLyo value.)

3M Summary Comment No. 4 - If the Best Fit Model Proposed by Mr. Allen is Used, the
Candidate Chronic RfD Based on Thyroid Effects Would be Higher Than That Proposed by EPA

As noted above, Mr. Allen evaluated the results of different BMDo.asp models (Appendix A, pp.
8-11) and concluded that the Exp-M2 model provided the best model fit (AIC = -5.34) for POD
estimation. It resulted in a BMDLo.asp value of 8.3 mg/kg-d. Using this value as the POD for RfD
calculation instead of 4.2 mg/kg-d used by EPA, while retaining the existing composite
uncertainty factor (UFC) of 300 for the thyroid effect used by EPA, results in a candidate chronic
RfD for PFBS of 0.03 mg/kg-d instead of the candidate chronic RfD of 0.01 mg/kg-day proposed
by EPA.

Candidate Chronic RfD for K*PFBS (Thyroid) = BMDLo.4sp (HED) + UFC
= 8.3 mg/kg-day + 300
=0.028 mg/kg-day
=3 x 1072 mg/kg-day

3M Summary Comment No. 5 — Uncertainty Factors Used by EPA for Kidney Effects-based RfD
Should be Reduced

The evidence of renal hyperplasia (based on the study by Lieder et al.) could support EPA’s
definition of a hazard, however, the EPA Draft PFBS Document is incorrect in its assessment of
UFs allocations. The Feng et al. (2017) study was deemed to be a developmental study by the
Draft PFBS Document given that it was a gestation exposure study. The combined UFp (10) x
UFs (1) allocated to the study by Feng et al. is 10, including the absence of chronic study
exposure duration as part of the UFp allocation.

Unlike the study by Feng et al., Lieder et al. (2009b) was a 2-generation study with direct K*PFBS
dosing regiments that spanned from pre-mating, mating, gestation, lactation, and post-
weaning. It is scientifically unclear why the Lieder et al. study (2009b) was not considered a
developmental study by the EPA. The combined UFp (3) x UFs (10) allocated to the study by



Lieder et al. is 30. The UFs of 10 is “applied to account for less than chronic-duration exposure
because the POD comes from a subchronic duration study.”

EPA has allocated an additional factor of 3 for the study by Lieder et al. (2009b) that lacks
support. At the very maximum, the combined UFp x UFs value should be 10 (or lower) for the
Lieder et al. study; which should be the same as the combined UFp x UFs value of 10 used for
the Feng et al. study.

3M Summary Comment No. 6 — 3M agrees with EPA Use of the Dichotomous-Hill Model

3M agrees with EPA that the Dichotomous-Hill model meets the criteria of the best-fit model
for papillary tubular/ductal hyperplasia in PO female rats. For this model, the BMDL1o was
11.4888 mg/kg-day. This is also the expert opinion verbally expressed to 3M by Mr. Allen.

3M Summary Comment No. 7 — The Candidate Chronic RfD for PFBS Should be 0.04 mg/kg-d

Taking together 3M Summary Comments 6 and 7, using existing BMD1o value of 11.488 mg/kg-d
and proposed composite UF of 300 for the renal hyperplasia, the proposed candidate chronic
RfD for PFBS would then equal the following:

Candidate Chronic RfD for K*PFBS (Kidney) = BMDLio (HED) + UFC
= 11.5 mg/kg-day + 300
= 0.038 mg/kg-day
=4 x 1072 mg/kg-day

This results in a candidate chronic RfD for PFBS of 0.04 mg/kg-d instead of the candidate
chronic RfD of 0.01 mg/kg-day proposed by EPA.

3M Summary Comment No. 8 — EPA needs to inform the public why EPA selected the 2-
generation study in rats (Lieder et al. 2009b) as the critical study rather than the 90-day study
in rats (Lieder et al. 2009a) that the peer reviewers were charged to assess as to whether it
(Lieder et al. 2009a) is scientifically justified and defensible to be the critical study.

By reviewing EPA’s Response to Peer Review Comments on the Draft Human Toxicity Value for
PFBS, it became apparent that EPA asked the peer reviewers to assess whether the 90-day
study in rats by Lieder et al. (2009a) was scientifically justified and defensible to be the critical
study. All the reviewers agreed with EPA’s choice of using the 90-day study in rats by Lieder et
al. (2009a) as one of the critical studies.

Yet in the current Draft PFBS Document, it selected the 2-generation study in rats (Lieder et al.
2009b) as the critical study rather than the 90-day study in rats (Lieder et al. 2009a) that the
peer reviewers were charged to assess. Therefore, there is a discordance and ultimately a lack
of explanation between the publicly released Draft PFBS Document and the draft document
that was given to the peer reviewers. EPA needs to explain its rationale for making the switch
between the two studies (Lieder et al., 2009a; 2009b) because the EPA peer review panel never
provided their professional opinion on Lieder et al. 2009b and the uncertainty factors allocated
for this particular study.



Detailed Comments

Page ix of the EPA Draft PFBS Document: “Of the examined outcomes, only asthma, serum
cholesterol, and high-density lipoprotein levels were found to exhibit a statistically significant
positive association with PFBS exposure.”

3M comments:

This statement is inaccurate. No epidemiology study has reported a significant association
between high-density lipoprotein (HDL) levels and PFBS exposure. The single “low-confidence”
study (Zeng et al., 2015) cited by the EPA, reported a non-significant increase in HDL cholesterol
(B =5.78, 95% Cl: -2.09-13.65) mg/dL increase per unit increase in PFBS. As such, the EPA
should remove “high-density lipoprotein” from their statement.

Further, the EPA’s statement could be misinterpreted that an association exists between these
health outcomes and PFBS exposure in humans. The EPA clearly states in the Draft PFBS
Document that the evidence in humans is “equivocal” for asthma (page 46; Table 7, page 53)
and for lipid or lipoprotein homeostasis (Table 7, page 52). The EPA further states that “the
association between asthma and PFBS exposure was observed in a single study with concern
regarding the potential for residual confounding” (page 53) and that the association between
total cholesterol and PFBS exposure was observed in a “low-confidence” cross-sectional study
with “concern for potential reverse causality” (page 52). Accordingly, the EPA should clearly
communicate that the overall evidence for an association between PFBS exposure and these
health outcomes is equivocal in humans.

Page x of the EPA Draft PFBS Document: “The available rat and mouse studies support
identification of thyroid, developmental, and kidney endpoints as potential health effects
following repeated exposures in utero and/or during adulthood.”

3M comments:

The EPA should revise this statement to be more specific for the following reasons:

e The available rat studies by 3M (28-day, 90-day, and 2-generation) did not identify thyroid
as potential health effects with exposure to K*PFBS (identified as 3M, 2001; Lieder et al.
2009a; Lieder et al. 2009b in the EPA Draft PFBS Document).

e The NTP 28-day rat study (identified as NTP 2018 in the EPA Draft PFBS Document) reported
decreased total T4, total T3, and free T4 in serum at the end of 28 days dosing, however,
these three endpoints alone did not provide adequate (clinical) evidence to suggest that
thyroid was being affected (see 3M Summary Comment No. 2 above). Given that there
were normal TSH levels (primary diagnostic indicator for thyroid hormone status) and
normal thyroid histology in these same rats (where decreased serum total T4, total T3, and
free T4 were reported as measured by analog method only), this suggested that overall
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thyroid hormone status in these rats was normal. The following studies support this
position:

©)

(@]

PFBS at higher concentrations, similar to its eight-carbon congener PFOS, is likely
capable of displacing T4 from binding proteins (Chang et al. 2007 Toxicology 234 21-
33; Weiss et al. 2009 Toxicol Sci 109 206-216).

With increased hepatic hypertrophy reported in the rats from the NTP study (due to
activation of peroxisome proliferation, reported by NTP as increased acetyl CoA
activities), it also suggested that there was enhanced hepatic metabolism, which is
commonly observed in rodents upon peroxisome proliferation (Corton et al. 2014
Crit Rev Toxicol 44 1-49). As a result, the increased hepatic metabolism would result
in enhanced excretion of displaced thyroid hormones, which likely explain why there
were alterations in total T4 and total T3.

Total T4 and total T3 measurements are measurements of largely (> 99.5%) inactive
thyroid hormones and they alone do not represent functional aspects of the thyroid
(Oppenheimer et al 1995 Mol Endo Bas Conc Clin Corr 249-268).

Although not specified, it is likely that NTP used an analog assay to measure free T4
and that binding displacement (by PFBS) likely contributed to a negative bias in the
measurement (of free T4). The bias is commonly observed with compounds that can
compete with thyroxine for protein binding and it can be avoided when an
equilibrium dialysis-based free T4 method is used (Ekins 1983 Lancet 322 402-403).

Like the NTP 28-day study, the mouse developmental study (identified as Feng et al. 2017 in
the EPA Draft PFBS Document) reported decreased total T4, decreased total T3, and normal
TSH in serum at birth for female pups. Again, total T4 and total T3 alone did not provide
adequate (clinical) evidence to suggest that thyroid was being affected, especially when
TSH, the primary diagnostic indicator for thyroid hormone status was normal. Feng et al.
did not provide the following information to allow a full interpretation of thyroid status:

o

o

Albeit the pups were necropsied, no thyroid histology was reported.

There were no TRH mRNA or serum FT4 measured in offspring (these were done for
dams).

Study by Feng et al. (2017) did not identify kidney effects as potential health effect with
exposure to K*PFBS.

Page 3 of the EPA Draft PFBS Document: “PFBS has been reported in serum of humans in the

general population. In American Red Cross samples collected in 2015, 8.4% had a
quantifiable serum PFBS concentration; the majority of samples were below the lower limit
of quantitation (.2 nanograms per milliliter [ng/mL]) (Olsen et al., 2017). The National Health
and Nutrition Examination Survey (NHANES) 2013-2014 data reported the 95" percentile for
PFBS at or below the level of detection (0.1 ng/mL).“



3M Comments:

Regarding the measurement of PFBS in American Red Cross adult blood donors (Olsen et al.
2017) and the National Health and Nutrition Examination Survey (NHANES), not only was PFBS
not reported above the level of detection in the CDC NHANES 2013-2014 sampling analysis, the
CDC NHANES has recently released preliminary data for their 2015-2016 environmental
biomonitoring assessment that indicates they chose not to even analyze for PFBS in 2015-2016.
See https://wwwn.cdc.gov/Nchs/Nhanes/2015-2016/PFAS |.htm

Although CDC NHANES does not explicitly state this in the above website that they did not
analyze for PFBS in 2015-2016, it is clear from reading this website that only the following
PFASs (and their LLOD) were analyzed based on the 2015-2016 NHANES codebook. This table is
copied from the above website. There is no mention of PFBS in the table below.

Table 3

(from https://wwwn.cdc.gov/Nchs/Nhanes/2015-2016/PFAS _|.htm)

The lower limit of detection (LLOD, in ng/mL) for each PFAS:

Variable Name SAS Label LLOD
LBXPFDE Perflucrodecaneic acid (PFDeA) (ng/mL) 0.10
LBXPFHS Perfluorohexane sulfonic acid (PFHxS) (ng/mL) 0.10
LBXMPAH 2-(MN-methylperfluoroctanesulfonamideo)acetic acid (Me-PFOSA-ACOH) (ng/mL) 0.10
LEXPFNA Perfluorononanoic acid (PFNA) (ng/mL) 0.10
LBXPFUA Perfluoroundecanoic acid (PFUA) (ng/mL) 0.10
LEXPFDO Perfluorododecanoic acid (PFDoA) (ng/mL) 0.10
LBXNFOA n-perfluorooctanoic acid (n-PFOA) (ng/mL) 0.10
LEXBFOA Branch perfluorooctancic acid isomers (5b-PFOA) (ng/mL) 0.10
LBXNFOS n-perfluorooctane sulfonic acid (n-PFOS) (ng/mL) 0.10
LBXMFOS Perfluoromethylheptane sulfonic acid isomers (Sm-PFOS) (ng/mL) 0.10

Page 7, section 1.3.5.2 of the EPA Draft PFBS Document: “For rats receiving an oral dose,
terminal serum K+PFBS elimination half-lives were significantly different (p < 0.05) for males
(t1/2 = 4.68 £ 0.43 hours) versus females (t1/2 = 7.42 + 0.79 hours). Thus, the half-life



https://wwwn.cdc.gov/Nchs/Nhanes/2015-2016/PFAS_I.htm
https://wwwn.cdc.gov/Nchs/Nhanes/2015-2016/PFAS_I.htm

estimates of Olsen et al. (2009) (4-7.5 hours) are roughly twice those estimated by Chengelis
et al. (2009) based on urine data (2.4 and 3.1 hours)”

3M comments:

e Ti/; values cited in the EPA Draft PFBS Document for Olsen et al. (2009) rat data were based
on oral gavage dosing; while T1; values cited in the Draft PFBS Document for Chengelis et
al. (2009) rat data were based on IV dosing.

e For comparison purpose, Olsen et al. (2009) also derived a terminal half-life for rats after IV
dosing, and they were 4.51 + 2.22 and 3.96 + 0.21 hours, respectively, in male and female
rats.

e The difference could also be due to the fact that a non-compartmental model was used to
calculate the kinetic parameters in Chengelis et al (2009) while a two-compartment model
was used in Olsen et al. (2009).

Page 7, section 1.3.5.3 of the EPA Draft PFBS Document: “The study of Chengelis et al. (2009)
indicated that, under conditions of equivalent exposure, the areas under the serum
concentration-time curves (AUCs) were lower and the elimination half-lives were shorter for
PFHxA than those for PFBS in both S-D rats and cynomolgus macaques. In the monkeys, for
instance, PFHXA was cleared more rapidly and resulted in a lower AUC value (approximately
an order of magnitude lower) with a shorter terminal half-life (2.4-5.3 hours, data not shown
in the study) than PFBS at an equivalent dose (i.v. dose at 10 mg/kg).”

3M comments:

PFHXA is a 6-carbon perfluoroalkyl carboxylate. PFBS is a 4-carbon perfluoroalkyl sulfonate.
Accordingly, the relevance of this statement to PFBS is unclear.

Page 26, section 4.1.2 of the EPA Draft PFBS Document: “Statistically significant dose-
dependent decreases in total T3, total T4, and free T4 were also reported after exposure in
male and female rats to K*PFBS for 28 days at all doses tested (= 62.6 mg/kg-day) (NTP, 2018,
2011).”

3M comments:

e Again, it is important to recognize that total T3 and total T4 measured in the blood
represent mostly the biologically inactive fractions of thyroid hormones (Oppenheimer et al
1995 Mol Endo Bas Conc Clin Corr 249-268) and they alone do not represent the functional
aspect of the thyroid.

e As explained in detail above with increased liver hypertrophy in conjunction with thyroid
hormone displacement, PFBS likely can compete with T4 for protein binding in serum
(similar to its congener, PFOS, as reported in Chang et al. 2007 Toxicology 234 21-33; Weiss
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et al. 2009 Toxicol Sci 109 206-216). Therefore, decreased total T4 and T3 likely reflected
increased liver-mediated metabolism of the thyroid hormones that had been displaced.

e Furthermore, because of the binding competition, when measuring for free T4 (the
biologically active fraction of T4) in the presence of high PFBS concentration, equilibrium
dialysis-based measurement for free T4 is required. If conventional analog assays were
used instead of equilibrium dialysis, most likely the case with NTP data (2018; 2011), it
would result in an artificially lowered value (negative bias) for free T4 due to binding
interference. It behooves EPA to clarify with NTP whether an analog or an equilibrium
dialysis method was used to measure free T4.

e Most importantly, when examining the thyroid-related parameters, the gold standard is
thyroid histology (which is obviously more challenging to do so in humans) and serum TSH
(Jahnke et al. 2004, Environ Health Perspect 112 363-368). It should be emphasized that
NTP reported normal thyroid histology and TSH levels.

Page 26, section 4.1.2 of the EPA Draft PFBS Document: “Thyroid gland weight, thyroid
histopathology, and TSH levels were not changed after 28 days of PFBS exposure in male or
female rats at up to 1,000 mg/kg-day (NTP, 2018, 2011).”

3M comments:

This is a very important observation, indicating that the overall thyroid hormone balance was
being maintained with the NTP study, as reflected by normal TSH (primary diagnostic indicator
for thyroid hormone status) and normal thyroid histopathology.

Pages 27 — 28, section 4.2.2.1 of the EPA Draft PFBS Document: “Adult (PND 60) F1 females
gestationally exposed to PFBS at doses greater than 200 mg/kg-day, however, exhibited
fewer primordial follicles, primary follicles, secondary follicles, early antral follicles, antral
follicles, and preovulatory follicles, as well as fewer corpora lutea compared to control (Feng
et al., 2017). Importantly, no effects on the health (e.g., weight gain) of the exposed dams
were observed at any dose (Feng et al., 2017). Lieder et al. (2009b) evaluated ovarian follicles
in F1 females after they were mated and their pups had been weaned (i.e., lactation day [LD]
22), and observed no effects compared to controls at 1,000 mg/kg-day; however, the data
were not reported.”

3M comments:

The observations reported by Feng et al. (2017) were very different than those reported by
Lieder et al. (2009b). Technical observations included:

e Effects reported by Feng et al. lacked dose-responses; the effects from 200 mg/kg-d were
usually similar in magnitude to 500 mg/kg-d.

e The study design and PFBS dosing regimen by Lieder et al. (2-generation in rats) was more
rigorous than Feng et al. (gestational only in mice) in terms of treatment duration, doses, as
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well as direct treatments to developing fetuses and pups during sensitive life stages, see
Table 4 below for comparison.

Table 4
Lieder et al. 2009b Feng et al. 2017
Species Sprague Dawley rats ICR mice
Test guideline OECD 416 / OPPTS 870.3800 (2-gen) None
GLP Yes No
Daily doses 30, 100, 300, 1000 50, 200, 500
Pre-mating, males Yes, 70 days No
Daily K*PFBS Pre-mating, females Yes, 70 days No
treatments P-generation
(direct Gestation, dams Yes Yes
gavage) Lactation, dams Yes No
F1-generation pups .

W d = N

(before mating) eaning and on Yes, =70 days 0

e It was not clear why Feng et al. did not include male offspring in their evaluation.

e The female mouse offspring in the Feng et al. study were not directly dosed with K*PFBS,
however, the reported myriad of adverse developmental outcomes occurred in these
female mouse pups (e.g., reduced body weight and changes in reproductive organ
morphology). In contrast, female rat offspring (from Lieder et al. 2009b) were not only
exposed to PFBS during gestation and lactation, they were also directly dosed with PFBS (at
higher dose levels than the Feng et al. study) after weaning and into their adulthood. There
were no developmental effects noted in the female rat pups in Lieder et al. study.

e Regarding the alterations in ovary and uterus-related data, as reported by Feng et al:

o Evaluation was reported for female pups at PND 60 only, not on PND 30; and not for
dams (who were directly dosed with PFBS).

o “Impaired” development reported by Feng et al. was based on decreased surface
area (on microscopic slides) and limited morphological measurements. Surface area
can be also attributed from different sectioning location (of the tissue). Feng et al.
did not address how this was controlled among different animals. In addition, Feng
et al. only provided relative organ-to-body weight data - there were no absolute
organ weight data for the readers to interpret. Organ-to-brain weight data were not
presented either.

o Feng et al. did not take body weight into consideration when interpreting estrous
cycle data which is unfortunate because they are related (Bermejo-Alvarez et al.
2012, Hum Reprod 27 3513-3522).
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Overall, applying the criteria for evidence of integration and hazard characterization, as
specified in the EPA Draft PFBS Document Section 2.3.6, there was a lack of concordance
among the datasets reported by Lieder et al. (2009b) and Feng et al. (2017).

Page 28, section 4.2.2.3 of the EPA Draft PFBS Document: “The hormonal effects observed in
the NTP (2018) and Feng et al. (2017) studies might be associated with adverse reproductive
effects reported in these studies.”

3M comments:

e NTP study (2018) did not evaluate reproductive effects directly. It was a 28-day repeated dose study
where a statistically significant increased trend in testosterone was observed in females (p < 0.05),
but not in males. In pairwise analyses, the increase in testosterone was not statistically significant
for any individual dose group when compared to control (cf. page 28 of EPA Draft PFBS Document).

e InFengetal. (2017), albeit there were changes in female reproductive organ morphology,
functional aspects of reproduction appeared not to be affected according to study authors
(i.e., maternal body weight, maternal body weight-gain, and various pregnancy outcomes).

Page 30, section 4.4 Renal Effects: The EPA states that Qin et al. (2016) was a “medium-
confidence study.”

3M comments:

The EPA’s statement is incorrect. The overall confidence of this study was rated as
deficient/low confidence in the EPA’s evaluation of epidemiology studies (Figure 5, page 23).

Page 34, section 4.5.2 of the EPA Draft PFBS Document: “In general, serum biomarkers
associated with altered liver function or injury, including alanine aminotransferase (ALT) and
aspartate aminotransferase (AST), were not significantly changed in male and female S-D rats
across multiple oral gavage studies of varying exposure durations up to 90 days, at K+PFBS
doses up to 1,000 mg/kg-day (Lieder et al., 2009a; 3M, 2001, 2000d). NTP (2018) and NTP
(2011), however, reported increased serum ALT and AST in male (500 mg/kg-day only) and
female (2 250 mg/kg-day for ALT; = 500 mg/kg-day for AST) rats exposed to K+PFBS for 28
days.”

3M comments:

There were apparent changes in serum liver enzymes in the NTP study that were not seen in
the 90-day study by Lieder et al. (2009). Even more striking is that there was a large percentage
of deaths that occurred in the NTP 28-day study. Mortality was not observed in the 28-day
study by 3M (3M, 2001) with comparable doses (see Table 5 below).
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Parameters 3M Study NTP Study
Doses evaluated (mg/kg/d) 100, 300, 900 62.5, 125, 250, 500, and 1000
Dosing method Oral gavage Oral gavage
Time Study Day 22 Study Day 28 Study Day 22 Study Day 28
Survival at the =0 o0 100% (15/15) | 100% (15/15) 30% (3/10) 0% (0/10)
highest dose 2 2 2 -
Females 100% (15/15) 100% (15/15) 50% (5/10) 20% (2/10)

The 3M study (2001) had no mortality at the end of 28 days at the top dose of 900 mg/kg/d

(3M 2001). In the 90-day study by 3M (Lieder et al. 2009), there was no mortality at 600
mg/kg/d. In the 2-generation study by 3M (Lieder et al. 2009b), where male rats were treated
for at least 10 weeks (70 days) for two generations, there was no mortality at 1000 mg/kg/d.
Hence it is perplexing what contributed to the mortality (at much shorter duration) in the NTP
study, which adds difficulties and uncertainties in assessing the corresponding data, such as AST
and ALT with the NTP study.

Page 34, section 4.6.2 of the EPA Draft PFBS Document: “PFBS studies have not particularly
focused on perturbations in lipids or lipoproteins as a potential health outcome, as studies
have typically focused only on measures of serum cholesterol and triglyceride as part of a
broader panel of clinical chemistry measures in high- or medium-confidence rat studies of 10,
28, and 90 days (see Figure E-11) (3M (2000d)]; 3M (2001)]; and Lieder et al. (2009a)],
respectively).”

3M comments:

This is not correct. PFBS has been carefully evaluated, mechanistically, for its effect in lipid
metabolism by Bijland et al. (2011) using a humanized ApoE*3.Leiden.CETP transgenic mouse
model which expresses human-like lipoprotein profile. Unlike longer-chain perfluoroalkyl
sulfonates (PFHxS and PFOS) that markedly reduced plasma triglycerides, non-HDL-cholesterol,
and HDL-cholesterol, PFBS modestly reduced plasma triglycerides only. Unlike PFHXS and PFOS,
PFBS did not affect lipid metabolism-related gene expressions in the liver.

Page 35, section 4.4 Other Effects of the EPA Draft PFBS Document: The EPA states that one
medium-confidence study was reported in five publications (Qin et al., 2017; Zhou et al.,
2017b; Zhou et al., 2017a; Zhu et al., 2016; Dong et al., 2013b).

3M comments:

The EPA states that one medium-confidence study was reported in five publications (Qin et al.,
2017; Zhou et al., 2017b; Zhou et al., 2017a; Zhu et al., 2016; Dong et al., 2013b), but does not
reference the study of medium-confidence (Dong et al., 2013a). Further, the EPA did not
include these 5 publications in their evaluation of epidemiology studies nor did they provide an
explanation why the studies were excluded.
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Page 43, Section 5.3 of the EPA Draft PFBS Document:

e See previous comments (vide supra)

Page 45, Section 5.5 of the EPA Draft PFBS Document:

e See previous comments (vide supra)

Page 53, Table 7 on asthma of the EPA Draft PFBS Document: The EPA refers to a “Medium-
confidence case-control study (Zhou et al., 2016; Zhu et al., 2016; Dong et al., 2013b).

3M comments:

Given that the EPA did not include these individual studies in their evaluation of epidemiology
studies, only the study by Dong et al (2013) should be referenced.

Page 55 (Section 6.1.1.) and pages F-4 to F-16 of the EPA Draft PFBS Document:

e See expert opinion by Mr. Bruce Allen (Appendix A)

Page 55, section 6.1.1. of the EPA Draft PFBS Document: “The EPA considered the 2014
Guidance for Applying Quantitative Data to Develop Data-Derived Extrapolation Factors for
Interspecies and Intraspecies Extrapolation in determining interspecies and intraspecies UFs
(UFAs and UFHs, respectively) (U.S. EPA, 2014c). Using the decision process described in
Figure 2 of that guidance (U.S. EPA, 2014c), the EPA concluded that data are inadequate to
support derivation of data-derived extrapolation factors. Specifically, given the lack of
available models and data to address external dose and clearance in humans with any
certainty or the magnitude of difference in half-life across species as a function of dose or
time, the default approach of the use of BW3/* scaling to obtain a HED is considered
appropriate in this case.”

3M Comments:

3M agrees.

Pages 65 — 67, Section 6.1.2 of the EPA Draft PFBS Document: In the derivation of candidate
chronic RfDs, specifically, on the UF allocations for UFp and UFs (Tables 14 and 15 of the EPA
Draft PFBS Document), Table 6 below is reproduced, in part, to illustrate the allocation of UFp
and UFs assigned to each study.
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3M Comments:

Table 6
Feng et al. 2017 (Table 14) Lieder et al. 2009b (Table 15)
Thyroid effects Kidney effects
A UFp of 10 is applied to account for database A UFp of 3 is applied due to database
deficiencies. deficiencies.

The oral exposure database contains multiple short-term
and subchronic-duration toxicity studies of laboratory
animals (NTP, 2018; Bijland et al., 2011; NTP, 2011;
Lieder et al., 2009a; 3M, 2001, 2000d), a two-

generation reproductive toxicity study in rats (Lieder et
al., 2009b), and multiple developmental toxicity studies in
mice and rats (Feng et al., 2017; York, 2002). However,
as thyroid hormone is known to be

critical during developmental life stages,

particularly for neurodevelopment, the database is

The oral exposure database contains multiple short-term
and subchronic-duration toxicity studies of laboratory
animals (NTP, 2018; Bijland et al., 2011; NTP, 2011; 3M,
2010; Lieder et al., 2009a; 3M, 2001, 2000d), a two-
generation reproductive toxicity study in rats (Lieder et
al., 2009b), and multiple developmental toxicity studies in
mice and rats (Feng et al., 2017; York, 2002).However, the
observation of decreased thyroid hormone is known to be
a crucial element during developmental life stages,
particularly for neurodevelopment, and the database is

UFp | limited by the lack of developmental neurotoxicity | limited by the lack of developmental neurotoxicity
studies. studies.
Further, due to the lack of chronic duration studies,
there is additional uncertainty regarding how longer-
term exposures might impact hazard identification and
dose-response assessment for PFBS via the oral route
(e.g., potentially more sensitive effects).
Lastly, as immunotoxicity is an effect of increasing In addition, as immunotoxicity is an effect of increasing
concern across several members of the larger PFAS concern across several members of the larger PFAS
family, the lack of studies evaluating this outcome family, the lack of studies evaluating this outcome
following PFBS exposure is a limitation in the database. following PFBS exposure is a limitation in the database.
A UFs of 1 is applied because the POD comes from a A UFs of 10 is applied to account for less than chronic-
developmental study of mice. duration exposure because the POD comes from a

subchronic duration study.

The developmental period is recognized as a susceptible

UFs life stage in which exposure during certain time windows

(e.g., gestational) is more relevant to the induction of
developmental effects than lifetime exposure (U.S. EPA,
1991b). The additional concern over potential hazards
following longer-term (chronic) exposures is accounted
for under the UFp above.

Based on the table shown above:

e For each study, the combined (UFp x UFs) is 10 for the Feng et al. study and 30 for the Lieder
et al. study.

e When comparing the UFp allocations, both studies were subjected to similar dataset

deficiencies (i.e., developmental neurotoxicity and immunotoxicity data). However, the EPA
Draft PFBS Document inferred a lack of chronic exposure duration with the Feng et al. study
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hence an overall higher UFp value of 10 was assigned (see bold underlined text shown in the
table above).

When comparing the UFs allocations, according to the EPA Draft PFBS Document, Feng et al.
has an UFs allocation of 1 because it was a developmental study and additional uncertainty
for it not being a chronic study had been adjusted with higher UFp. The EPA Draft PFBS
Document inferred a lack of chronic exposure duration with Lieder et al. study and an
overall UFs value of 10 was assigned to Lieder et al. study.

The EPA Draft PFBS Document is incorrect in its assessment of UFs allocations without valid
scientific justifications. Feng et al. (2017) study was deemed to be a developmental study
by the EPA Draft PFBS Document given that it was a gestation exposure study (direct K*PFBS
dosing was administered during gestation only to time-pregnant dams without additional
dosing afterward). Unlike the study by Feng et al., Lieder et al. (2009b) was a 2-generation
study with direct K*PFBS dosing regiments that spanned from pre-mating, mating, gestation,
lactation, and post-weaning. It not only had the gestation exposure period, the rigorous
dosing schedules from Lieder et al. study (before and after gestation) unequivocally covered
more life stages for pups than those reported by Feng et al. It is perplexing why Lieder et al.
(2009b) was not considered as a developmental study. In addition, Feng et al. only carried
one generation, Lieder et al. produced two generations with the same rigorous dosing
schedules. Again, from all aspects of study design and robustness, a full-scale 2-generation
study such as the one reported by Lieder et al. (2009b) is far more comprehensive in terms
of evaluation during susceptible life stage when compared to the gestation-only study such
as the one reported by Feng et al. (2017). A previously shown table (Table 4) is provided
here again for illustration.

gavage)

Table 4
Lieder et al. 2009b Feng et al. 2017
Species Sprague Dawley rats ICR mice
Test guideline OECD 416 / OPPTS 870.3800 (2-gen) None
GLP Yes No
Daily doses 30, 100, 300, 1000 50, 200, 500
Pre-mating, males Yes, 70 days No
Daily K*PFBS Pre-mating, females Yes, 70 days No
treatments P-generation

(direct Gestation, dams Yes Yes

Lactation, dams

Yes

No

Fl-generation pups
(before mating)

Weaning and on

Yes, = 70 days

No

Clearly EPA has inappropriately allocated an additional factor of 3 for the study by Lieder et al.
(2009b) without sufficient justification. For all these scientific facts articulated herein, the
current combined UFp x UFs value of 30 for Lieder et al. study should be re-assigned. Atthe
very maximum, the combined UFp x UFs value should be the same as the combined UFp x UFs

value of 10 or lower for the Lieder et al. study.
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Page 67, mathematical calculation of the EPA Draft PFBS Document: EPA provided the
following calculation for the Candidate Chronic RfD for kidney effects.

Candidate Chronic RfD for K*PFBS (Kidney) = BMDL10 (HED) + UFC

= 11.5 mg/kg-day + 1,000
= 0.12 mg/kg-day
=1 x 1072 mg/kg-day

3M Comments:

There is a typo on the third line. It should be 0.0115 mg/kg-day, not 0.12 mg/kg-day

Page F-17, Appendix F of the EPA Draft PFBS Document: EPA selected the Dichotomous-Hill
model for the model that best fit the papillary tubular/ductal epithelium hyperplasia in FO
female rats.

3M Comments:

We agree with EPA’s selection of the Dichotomous-Hill model for the model that best fit the
papillary tubular/ductal epithelium hyperplasia in FO female rats, as shown in Table F-3 of the
EPA Draft PFBS Document. This resulted in a BMDL1o (HED) (mg/kg-day) of 11.4888.
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Comments Related to BMD Analysis of
PFBS

January 18, 2019

Introduction

| am an independent consultant and have been a practitioner in the field of risk assessment for 35 years.
My emphasis has been on dose-response modeling, including benchmark-dose and statistical analysis.
During that time | have contributed to the advancement of the science of risk assessment and have
performed or responded to assessments of many chemicals suspected of posing problems for human
health. Moreover, | have consulted with EPA regarding its BMDS program development, the software
used by EPA for the analysis of perfluorobutane sulfonic acid (PFBS).

| was asked by 3M to independently review EPA’s Draft Human Health Toxicity Values for Perfluorobutane
Sulfonic Acid and Related Compound Potassium Perfluorobutane Sulfonate (EPA-823-R-18-307);
hereafter referred to as the “EPA assessment.” Specifically, | was asked to provide insight concerning
EPA’s benchmark dose modeling in its identification of points of departure (PODs) for PFBS, one based on
kidney hyperplasia observed in Sprague Dawley rats and the other based on a decrease in total T4 levels
in female ICR (CD-1) mice offspring at birth (postnatal day 1). | have been compensated by 3M for this
review.

One specific item, posed by EPA to its selected peer-reviewers, was related to the modeling approaches
used, with specific reference to the selection of benchmark response levels used to identify each POD.
For decreased total T4 in female mice offspring, specifically, when considering species- and/or lifestage-
specific differences in thyroid economy (e.g., differential reserve capacities for thyroid hormone in infants
compared to adults and mice compared to humans), the reviewers were asked to comment on how EPA
addressed these factors in the choice of a biologically based benchmark response level (i.e., level of
change that characterizes the lower limit of biological significance compared with normal background
responses, which EPA identified as a BMDLy).

This document provides additional comments related to those concerns. Specifically, it addresses the
choice of model and of a BMDLy, for the T4 endpoint referenced above. In the following sections, we
address the following issues:

e Concerns about choice of BMD model

e Lack of history for use of a BMDL,o for POD derivation

o Decreased consistency associated with the use of aBMDLy

e Lack of rationale for selection of BMDLyo as a biologically based benchmark response level



Choice of BMD Model

For purposes of the discussion provided herein, values from Table F-2 (p. F-5) in EPA’s draft toxicity

assessment, reproduced in part, are summarized in the Table below:

Table: Modeling results for total T4 in PND 1 female offspring (litter n) exposed GDs 1-20

Model Global p-value AIC BMDLyo (HED)
(mg/kg-d)
Linear 0.558 -4.72314 20.2211
Exp M2 0.7627 -5.34819 12.5215
Exp M4 0.8421 -3.85031 4.22705

Note: Other models not shown because they had no p-value for global fit (Hill and Exp M5) or because they devolved into one
of the simpler forms shown here (i.e., polynomial and power models were identical to the simpler linear form; Exp M3 was
identical to the simpler Exp M2).

For the sake of argument, we consider here the EPA’s selected BMR (20% reduction in mean T4). We
will argue later that this is a poor choice in itself, but the observations that follow in this section apply
whatever the choice of BMR, and so our example calculations will focus on that BMR. EPA rationalizes
the choice of the Exponential M4 model on the grounds that the BMDL estimates derived across the
models differ by more than a factor of 3. Had it not been for that magnitude of difference, then the best
fitting model (as judged by having the smallest AIC) would be the standard EPA basis for the choice of
model and therefore of the BMDL.

It is not hard to demonstrate the logical inconsistency associated with the EPA model selection
procedure. Suppose a “lazy modeler” had run just the Exponential model suite (as some in Europe are
advocating). In that case, the Exp M2 model would still be the best fitting (based on AIC), but the
difference in BMDL estimates is less than a factor of 3 (it equals 2.96), and so application of the EPA
selection criteria would have resulted in the choice of Exp M2 and a BMDL of 12.5.

Now suppose that a “good modeler” adds to that analysis by being more thorough in considering model
shapes; she adds to the set of models the Linear model (and the power and polynomial models, which
devolve to the simpler Linear form). That addition results in another model that fits the data adequately
and would be considered for selection (see table above). Moreover that model predicts a BMDL greater
than either of the previous BMDL estimates. However, EPA’s procedure would dictate that the selected
BMDL would now be 4.23, even though the additional modeling results suggest that 12.5 might itself be
too low.

That makes no sense. It leads to decisions that can never be changed in the direction of increasing a
POD as more information is obtained and more modeling is completed. That is so because, if modeling
results are added that predict higher BMDLs (which should tend to move the weight of evidence toward
higher BMDL values), the paradoxical effect is that the lowest BMDL is more likely to be selected under
this procedure.

The gist of the problem is that model predictions of a certain quantity (e.g., of a BMD or BMDL) have no
bearing on how well the models fit the data. Clearly, we expect different models to predict different
BMDs (otherwise we would not bother to run more than one model), but the ordering of those models
with respect to BMD values is not inherently correlated with model fit and the associated model
selection (or model averaging) process. The predictions are what gets selected, not the basis for that
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selection process.

So, clearly, in this case a value of 12.5 would be selected as coming from the best fitting model. The
Linear model, with a BMDL of 20.2, would be judged superior to Exp M4. Yet, the worst model (from an
AIC perspective, which is a typical metric for model selection) is the one that EPA used to define the
POD. A crude modeling averaging technique would suggest an even higher value could be used, 13.8
mg/kg-d.}

Choice of BMR

Irrespective of the model choice considerations discussed above, we are also concerned about the other
choice EPA made when defining the POD, i.e., the use of a BMR of 20% relative deviation (20% reduction
in mean T4) to derive what are labeled the BMDLyovalues. The comments in the following subsections
indicate reasons why the BMDLygis not appropriate.

No History of Use

To our knowledge, no other EPA assessment has used a 20% relative deviation as the BMR.? It is not a
BMR that is mentioned in EPA guidance. Its use here appears to be idiosyncratic except insofar as that
choice can be supported as a biologically or toxicologically based decision. Comments related to that
criterion are given in the “Biological Basis” subsection below.

Lacks Consistency
One of the main goals when the BMD approach was developed was to reduce the inconsistencies
associated with the method prevailing at that time (called the LOAEL/NOAEL approach) (Crump, 1984).

An associated goal is to be consistent across compounds and endpoints. Only in that manner can we
hope to derive RfDs (for example) that adequately reflect the relative risks across those compounds and
endpoints. Such consistency allows us to believe that the costs associated with risk reduction can be
rationally allocated and that higher risks are addressed more urgently than lower risks.

As mentioned above, the use of BMDLyis inconsistent with what has been done in other cases, for
other compounds. Moreover, even internally to this PFBS assessment, the use of BMDL;o makes it less
consistent with the analysis of the other PFBS-induced effect modeled by EPA: papillary tubular/ductal
epithelium hyperplasia in PO female rats. The latter is a dichotomous effect, for which BMRs are
typically defined in terms of extra risk. A BMDLiofor a dichotomous effect, for example, is the BMDL
associated with an increase in risk of 10%. This is different from the T4-associated BMDL2o, which is
based on the magnitude of mean T4 change, not on a change in risk. Thus there is an inconsistency in
terms of the metric for defining the POD.

But there is an approach for BMD analysis of continuous endpoints that is consistent with the risk metric
used with dichotomous endpoints. It is the approach that expresses BMRs in terms of standard
deviation (SD) “units” (Crump, 1995). Some results for this approach were presented in the EPA
assessment, but they were not used to define the POD.

1 A weighted average of the BMDLs from each model, with weights for that average equal to exp(-AIC). More
sophisticated model averaging techniques are available from EPA-sponsored software; they have been evaluated
favorably internally by EPA and by external peer-reviewers.

2 We have not done a systematic search of the IRIS database with respect to selected BMR metrics.
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Specifically, what Crump (1995) showed is the following, using the PFBS assessment of T4 and
hyperplasia as the example.

e Suppose that it is possible to specify
o the cut-point between “normal” and “low” T4 levels or

o the proportion of the (unexposed, control) population that would be
consideredlow with respect to T4.

e Suppose you want to estimate the dose (BMD) that increases the extra risk of T4 abnormality by
10%. That is, you want to use the same metric you used for the kidney hyperplasia endpoint in
this assessment.

e Then, you can calculate the change in the mean T4 that will give the target 10% extra risk of low
T4, if you express that change in terms of the standard deviation,x*SD.

As an example, Crump (1995) showed that if you assume that 1% of the unexposed test population has
low T4, then a reduction of the mean T4 by (1.1*SD), increases the risk of low T4 by 10%.% EPA has
partially captured this relationship in their default choice in BMDS of the BMD1sp for continuous
endpoint analysis, incorporating a conservative rounding down from 1.1SD to 1SD.

It is our conclusion that, in the absence of additional information, the BMDsp results should have been
used to determine PODs based on the T4 endpoint. This conclusion is on top of the conclusion above
that model choice was not handled appropriately. Together they suggest that a T4-associated POD
should have been based on a value of 23.4 (HED) mg/kg-d, the BMDL;sp from the Exp M2 model (see
Table F-2, p. F-5 of the EPA assessment) if a model-selection (as opposed to a model-averaging) process
is enacted.

Weak Support for BMDLyoas a Biologically Based Benchmark Response Level

The EPA assessment ultimately relies on biologically based arguments in support of the BMDLy
estimates. We consider the following lines of support offered for the choice of a 20% relative decrease
as being biologically relevant (see pp. 55-56 of the EPA assessment):

a. “With regard to what level of decrease in thyroid hormone is sufficient for anatomical and/or
functional alterations, particularly in neurodevelopment in developing fetuses or newborns,
several studies have identified a fairly stable range across humans and experimental rodents.
Neurodevelopmental and cognitive deficits have been observed in children who experienced a
25% decrease in maternal T4 during the second trimester in utero (Haddow et al., 1999).”

b. “In other studies, mild-to-moderate thyroid insufficiency in pregnant women was defined as
having serum T4 levels below the 10th percentile for the study population, which was
associated with a 15%-30% decrease relative to the corresponding median (Finken et al., 2013;
Julvez et al., 2013; Roman et al., 2013; Henrichs et al., 2010).”

c. “Similarly, decreases in mean maternal T4 levels of ~10%-17% during pregnancy and lactation
have been found to elicit neurodevelopmental toxicity in rat offspring (Gilbert et al., 2016;
Gilbert, 2011). As the lower end of the range of T4 changes associated with untoward
developmental health outcomes (e.g., 10%) commonly falls within normal experiment-to-
experiment variation in control values, a BMR of 20% RD from control mean was determined to

3 All of these calculations make the same assumptions about endpoint distribution that are made by EPA in its BMDS

runs (Appendix F), i.e., that T4 is normally distributed and that the variance is constant across dose groups.
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be a minimally biologically significant degree of change when performing BMD modeling on
thyroid hormone alterations in pregnant females and associated offspring.”

a. 25% decrease in maternal T4 during second trimester
It should be immediately recognized that the 25% decrease cited is from a very specific scenario,
confined to the second trimester. More importantly, the 25% decrease is compared to levels that
pertained in each individual in the first trimester. They do not reference a change in mean levels. In
fact, there is no way to determine what a mean change would be; all we can gather from this statement
is that among those with the requisite 25% decrease, there were some cognitive deficits. We do not
know how many deficits (what was the rate of response) even among those individuals. Nor do we
know the proportion of individuals who had such decreases and therefore we have no basis for
imputing a change in the mean T4.

Conclusion: this evidence provides no support for selecting a mean change of 20% as the BMR.

b. Thyroid insufficiency in women below the 10™ percentile
This observation is tied to the determination that the 10" percentile is 15-30% below the population
mean. Let us examine what those two observations entail.

Under the assumption of normally distributed T4 in the population (the same assumption used for the
BMD modeling), the 10" percentile point would be at

u—1.28%c

where L and o are the mean and standard deviation of the T4 distribution, respectively. For the sake of
this illustration, let us suppose that that was 20% less than the mean (equal to the relative deviation EPA
has chosen to use for their T4 BMR, and within the range of 15-30% cited in their support). Therefore

n—1.28%c0 =0.8*u
yielding the relationship
0=(0.2/1.28)*u=0.16*u.

Note that there is no more “simplification” that can be done here — we cannot solve for o without
knowing . Moreover, consider our contention that the BMR ought to be expressed in terms of SD
units. This expression illustrates why that is the case: linking a population percentile for thyroid
insufficiency (essentially a statement that 10% of women had T4 that was too low) to a change in mean
T4 requires estimates of the SD for it to be translatable to extra risk.

But there is something more troublesome about this line of support for a 20% relative-deviation BMR.
EPA’s suggestion that that change be set as the BMR level is equivalent to specifying that the dose that
decreases the T4 mean down to the 10" percentile of controls (the imputed cut-point for low T4) be the
BMD. But if that is the mean T4 at the BMD, then by definition of the mean of a normal distribution, the
probability of low T4 at the BMD is 50%. That is 44% extra risk. We contend that is the wrong level for
any BMD, and (returning to an earlier point) is certainly inconsistent with other BMD analyses.

c. Decreases in mean T4 of 10-17% have elicited neurodevelopmental toxicity in rats
Once again we must note that, in the absence of information about the SD, there is no tie-in between
the cited range of decrease and the change in proportion of rats who had adversely lowT4.
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But let us examine this statement using actual values from Feng et al. (2017). The control group mean
T4 was 1.44 and the standard deviation in that group was 0.33. So how unlikely is it to see T4 values
10% to 17% below the mean? The following table shows that it is not at all unlikely to see such
observations, nor indeed to see T4 values as much as 30% below the mean:

Percent below Likelihood of
T4 Value observation
mean
below that value

10 1.296 0.331

17 1.1952 0.229

20 1.152 0.191

30 1.008 0.095

There is almost a 10% chance that an observation will be more than 30% lower than the mean in any
random sample of control animals. There is nothing special about 20% decrease in that respect. With
19% of the observations in controls being expected to be less than 20% of the mean value, it is not as if
picking a 20% relative deviation BMR defines a “critical range” that is numerically improbable even in
the absence of exposure.

If anything, these calculations suggest that, if one desired to use relative deviation as the basis for BMR
definition, then at least a 30% relative deviation is required to define a range of abnormal T4, i.e., the
level below the mean predicted to have a low background rate (about 10% in this case). Importantly,
however, note that this is not to say that the BMR should be set to 30% relative deviation; that would
fall prey to the same issue addressed in point b above, i.e., that the probability of low T4 would go from
about 10% to 50%. Here, as in the other cases discussed above, it is not possible to make consistent
probabilistic statements without taking SD into consideration; merely examining relative deviations from
the mean is not sufficient. The choice by EPA to use 20% relative deviation is shown here to have no
support in that regard.

Suggested Alternative Analysis

Given the discussion above, we have a suggested alternative approach to the BMD analysis of the T4
endpoint. It incorporates the two major suggestions inherent in the above sections:

e Selection of a different dose-response model
e Definition of the BMR using a SD approach

If the default value of 1SD as the BMR was retained (as in EPA’s reported-but-not-used analysis), then
the POD for the T4 endpoint would be 23.4 (HED) mg/kg-d, as mentioned previously, just on the basis of
model selection.

However, there is one piece of information mentioned by EPA that might be relevant to the choice of
the BMR level, and that would suggest a non-default choice for the BMR. That is the observation
provided in the EPA assessment that “thyroid insufficiency in pregnant women was defined as having
serum T4 levels below the 10th percentile for the study population.” We follow through with that
additional input in the analysis below, using it to defend a choice of a 10% background rate of thyroid
insufficiency. We recognize that there are some (perhaps major) assumptions associated with that



choice, including that that observation in humans is relevant to determining a background rate in the
experimental animals. It is also an open question whether it is appropriate to use a response that has
such a high background rate of abnormality. By that we mean that as the background rate of a
purported “abnormality” increases, there is less chance that the “abnormality” under consideration (T4)
bears any relation to adverse health outcomes.*

Nevertheless, by assuming a background rate of 10% and specifying the BMD to be the dose that gives
10% extra risk over and above that background (to be consistent with the analysis of the dichotomous
endpoint), the methodology described in Crump (1995) dictates that the SD multiplier for the BMR
should be approximately 0.4. l.e., if the mean T4 changes by 0.4*SD, then the extra risk associated with
that change will be 10%.

We have run that version of the analysis using BMDS (results shown in the appendix for the Exponential
models). It is still the case that the Exp M2 model fits the data best and is the single best model to select
for POD estimation; that is not impacted by the choice of BMR. In that case, the BMDL 4spis 8.3 (HED)
mg/kg-d. Even with the more stringent conditions imposed by the choice of a higher background than
the default background (10% as opposed to 1%), the resulting POD (8.3 (HED) mg/kg-d) is about twice
the value of 4.2 (HED) mg/kg-d that EPA used to derive an RfD.

If we were going to conduct a full re-analysis, we would also recommend running the other continuous
models from BMDS and averaging the results across models, with weights based on AIC values. A higher
value of the POD would result from that approach, as it would factor in the Linear model, which happens
to have both a greater BMD value and greater weight than the Exp M4 model. Until such model
averaging is incorporated, we support a POD of 8.3 (HED) mg/kg-d for the T4 endpoint.

References

Crump, K. S. (1984). A new method for determining allowable daily intakes. Toxicological Sciences, 4(5),
854-871.

Crump, K. S. (1995). Calculation of benchmark doses from continuous data. Risk Analysis, 15(1), 79-89.
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Bruce C. Allen
Independent Consultant
Chapel Hill, NC

4 Consider the limiting case where the rate of purported “abnormalities” approaches 100% in controls: clearly, in
that case the presence of the “abnormality” cannot be associated with the presence of adverse health endpoints
(disease, lack of development, or death) since all or nearly all of the subjects had the “abnormality.”

7



Appendix: Output from Alternative BMDS Run

Exponential Model. (Version: 1.11; Date: 03/14/2017)
Input Data File:

C:/Users/Bruce/Documents/BMDS/BMDS2704/Data/exp Dax_ Setting. (d)
Gnuplot Plotting File:

Thu Dec 20 10:32:13 2018

BMDS Model Run

The form of the response function by Model:

Model 2: Y[dose] = a * exp{sign * b * dose}
Model 3: Y[dose] = a * exp{sign * (b * dose)”"d}
Model 4: Y[dose] = a * [c-(c-1l) * exp{-b * dose}]
Model 5 Y[dose] = a * [c-(c-1l) * exp{-(b * dose)”"d}]
Note: Y[dose] is the median response for exposure = dose;
sign = +1 for increasing trend in data;
sign = -1 for decreasing trend.

Model 2 is nested within Models 3 and 4.
Model 3 is nested within Model 5.
Model 4 is nested within Model 5.

Dependent variable = Mean

Independent variable = Dose

Data are assumed to be distributed: normally
Variance Model: exp(lnalpha +rho *1n(Y[dose]))
rho is set to O.

A constant variance model is fit.

Total number of dose groups = 4
Total number of records with missing values = 0
Maximum number of iterations = 500

Relative Function Convergence has been set to: 1e-008
Parameter Convergence has been set to: 1e-008

MLE solution provided: Exact

Initial Parameter Values

Variable Model 2 Model 3 Model 4
lnalpha -1.29725 -1.29725 -1.29725
rho 0 * 0 * 0 *
a 0.794588 0.945214 1.512
b 0.00971785 9.5412e-005 0.0428586
c 0 * 0 * 0.434618
d 1 * 2 1 *

* Indicates that this parameter has been specified

Parameter Estimates by Model

Variable Model 2 Model 3 Model 4

Model 5
-1.29725
O *
1.512
0.0428586
0.434618
1



0 =

lnalpha -1.2837 -1.2837 -1.29626
rho 0 * 0 *
a 1.40224 1.40224 1.4541
b 0.0107117 0.0107118 0.0316353
c -- -- 0.416958
d -- 1 --
—-- Indicates that this parameter does not appear in model
* Indicates that this parameter has been specified
Std. Err. Estimates by Model
Variable Model 2 Model 3 Model 4
lnalpha 0.0619412 0.0619412 0.0611684
rho NA NA NA
a 0.125025 0.127487 0.148456
b 0.00345921 0.00367245 0.0322218
c NA NA 0.222523
d NA NA NA

NA - Indicates that this parameter was specified

-1.29725
O *
1.44
0.0365363
0.463035
1.24424

Model 5
0.0611078
NA
0.165312
0.0287449
0.208043
1.32125

(by the user or because of the model

form) or has hit a bound implied by some inequality constraint and thus has no

standard error.

Other models for which likelihoods are calculated:

N Obs Mean

10 1.44
10 1.3
10 0.92
10 0.69

Dose Est Mean

0 1.402

7.5 1.294

29.9 1.018

75 0.6279

0 1.402

7.5 1.294

29.9 1.018

75 0.6279

0 1.454

7.5 1.275

29.9 0.9355

75 0.6853

0 1.44

.5 1.3

.9 0.92

75 0.69

Table of Stats From Input Data

Obs Std Dev

Estimated Values of Interest

Est Std

OO OO OO OO
[€)]
N
o
w

Scaled Residual

N Wb

0.2269
0.03612
-0.5885

0.3729

0.2269
0.03611
-0.5885

0.3729

-0.08525

0.151

-0.09388

0.02816

.122e-007
.546e-007
.575e-007
.451e-007



Model Al: Yij = Mu(i) + e(i3)
Var{e(ij)} = Sigma"2
Model A2: Yij = Mu(i) + e(i3)
Var{e(ij)} = Sigma(i)"2
Model A3: Yij = Mu(i) + e(i3)
Var{e(ij)} = exp(lalpha + log(mean(i)) * rho)
Model R: Yij = Mu + e(1i)

Var{e(ij)} = Sigma~"2

Likelihoods of Interest

Model Log(likelihood) DF AIC
Al 5.944999 5 -1.889998
A2 8.698072 8 -1.396144
A3 5.944999 5 -1.889998
R 0.3138778 2 3.372244
2 5.674097 3 -5.348194
3 5.674097 3 -5.348194
4 5.925156 4 -3.850311
5 5.944999 5 -1.889998
Additive constant for all log-likelihoods = -36.76. This constant added to the

above values gives the log-likelihood including the term that does not

depend on the model parameters.

Explanation of Tests

Test 1: Does response and/or variances differ among Dose levels? (A2 vs. R)
Test 2: Are Variances Homogeneous? (A2 vs. Al)
Test 3: Are variances adequately modeled? (A2 vs. A3)
Test 4: Does Model 2 fit the data? (A3 vs. 2)
Test 5a: Does Model 3 fit the data? (A3 vs 3)
Test 5b: Is Model 3 better than Model 2? (3 vs. 2)
Test 6a: Does Model 4 fit the data? (A3 vs 4)
Test 6b: Is Model 4 better than Model 2? (4 vs. 2)
Test 7a: Does Model 5 fit the data? (A3 vs 5)
Test 7b: Is Model 5 better than Model 3? (5 vs. 3)
Test 7c: Is Model 5 better than Model 4? (5 vs. 4)
Tests of Interest
Test -2*log(Likelihood Ratio) D. F. p-value
Test 1 16.77 6 0.01017
Test 2 5.5006 3 0.1383
Test 3 5.506 3 0.1383
Test 4 0.5418 2 0.7627
Test 5a 0.5418 2 0.7627
Test 5b -1.733e-010 0 N/A
Test 6a 0.03969 1 0.8421
Test 6b 0.5021 1 0.4786
Test 7a 5.649e-013 0 N/A
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Test 7b 0.5418 2 0.7627
Test 7c 0.03969 1 0.8421

The p-value for Test 1 is less than .05. There appears to be a
difference between response and/or variances among the dose
levels, it seems appropriate to model the data.

The p-value for Test 2 is greater than .1. A homogeneous
variance model appears to be appropriate here.

The p-value for Test 3 is greater than .1. The modeled
variance appears to be appropriate here.

The p-value for Test 4 is greater than .1. Model 2 seems
to adequately describe the data.

The p-value for Test 5a is greater than .1. Model 3 seems
to adequately describe the data.

Degrees of freedom for Test 5b are less than or equal to O.
The Chi-Square test for fit is not valid.

The p-value for Test 6a is greater than .1. Model 4 seems
to adequately describe the data.

The p-value for Test 6b is greater than .05. Model 4 does
not seem to fit the data better than Model 2.

Degrees of freedom for Test 7a are less than or equal to O.
The Chi-Square test for fit is not valid.

The p-value for Test 7b is greater than .05. Model 5 does
not seem to fit the data better than Model 3.

The p-value for Test 7c is greater than .05. Model 5 does
not seem to fit the data better than Model 4.

Benchmark Dose Computations:
Specified Effect = 0.400000
Risk Type = Estimated standard deviations from control

Confidence Level = 0.950000

BMD and BMDL by Model

Model BMD BMDL BMDU
2 15.187 8.27351 37.4221
3 15.187 8.27351 44.9118
4 8.95774 2.58601 33.3712
5 10.8243 2.61069 39.7607
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Smith, lan (EGLE)

From: 003 MclIntosh -@gmail.com>

Sent: Friday, January 31, 2020 4:49 PM
To: EGLE-PFAS-RuleMaking
Subject: Comments on proposed MCL's for PFAS in drinking water

Dear Ms. Ruch

| sent these comments previously through the LCV using their comment form.

However, just in case there is a glitch, | am sending them to you via this e-mail address as well.
Thank you,

Lynn Mclntosh

Dear Ms. Ruch Jan 31,2020

| appreciate that the Sate of Ml is one of the few states trying to set stricter standards for the amount of PFAS chemicals
in our drinking water. In the absence of the EPA setting federal standards it is imperative that we move to adopt our
own state standards. For this reason, | urge the State to move forward on setting these standards as soon as possible.

However, and this is a major “however,” after reading the writings of Linda Birnbaum, PhD, former director of the
National Toxicology Program, scientific and public health expert with vast experience, and also reading scientific
literature re: Massachusetts’s research model for setting standards for PFAS chemicals as a class, there is a strong
likelihood that MI’s proposed new standards are already outdated. In fact, in 2018, Massachusetts had adopted an MCL
of 70 ppt for a sum of five PFAS chemicals. Within a year, during which the public asked their state to scientifically
review again the standards, Massachusetts is in a review process that is proposing 20 ppt for a class of six PFAS
chemicals.

This speaks volumes.

The fact that Vermont has set their level to 20 ppt for a sum of 5 PFAS chemicals only underscores the reality that
Michigan is not being strict enough.

| am aware that Michigan used a model used by Minnesota. There were good reasons for doing so, but back to my
“however.” Was equal time given in looking at some of the east coast states’ models and their reasons for addressing
the additive and synergistic effect of PFAS chemicals as a class?

| remain unconvinced that the model Michigan chose is protective enough.

Three final points:



1. Will an annual review process be included with these standards, given the quickly changing and growing
science? This seems imperative.

2. Michigan needs to address community well systems serving 1300 people or less, for example, trailer parks,
campgrounds, etc. The current proposed standards will not protect these people.

3. Aside issue yet interwoven with this: 25% of Michigan’s citizens has private wells. The need for protections for
these people cannot be ignored.

Thank you very much for having 3 public hearings so that Michigan citizens could speak with you face to face and voice
their concerns. This is a great step and very much appreciated.

Lynn MclIntosh

Rockford, Ml 49341



Smith, lan (EGLE)

From: Murray, Stephanie J. <-@varnumlaw.com>
Sent: Monday, January 27, 2020 2:16 PM

To: EGLE-PFAS-RuleMaking

Cc: Zimmerman, Matthew D.; Konwinski, Kyle P.
Subject: Comment Letter

Attachments: Comment Letter.PDF

Categories: Blue Category

Ms. Ruch:

Please see attached comment letter. A hard copy will be sent by regular mail.

Thank you.

Stephanie J. Murray
Assistant to Bill Rohn, Peter Smit, and Kyle Konwinski
Direct:

Varnum LLP Main:
333 Bridge Street NW Fax:
Grand Rapids, Michigan 49504 www.varnumlaw.com




ARNUM

ATTORNEYS AT LAW

Bridgewater Place | Post Office Box 352
Grand Rapids, Michigan 49501-0352

TelephonJj N | > | v voroumlaw.com
Matthew D. Zimmerman Direct: | GG
B o umiaw.com
January 27, 2020

Via E-mail & First-Class Mail

Drinking Water and Environmental Health Division

Michigan Department of Environment, Great Lakes, and Energy
Attention: Suzann Ruch

P.O. Box 30817

Lansing, MI 48909-8311

Dear Ms. Ruch:

I am writing to submit comments on behalf of a client with substantial manufacturing
operations in the State of Michigan (the “Manufacturer”) pertaining to the Michigan Department
of Environment, Great Lakes, and Energy’s (“EGLE”) proposed PFAS'-related amendments and
additions to the Michigan Administrative Code. The Manufacturer's comments are articulated
below.

Introduction and Background

The Manufacturer currently employs nearly 500 employees in Michigan and impacts the
state's economy in the billions of dollars. The Manufacturer also has operations around the
United States and internationally. The Manufacturer’s interest in the proposed regulatory
changes and additions is unrelated to any interest that perpetuates the use of PFAS or delays the
cleanup of PFAS, but instead solely relates to the Manufacturer's interest as a non-transient, non-
community (“Non-Transient”) water supplier in the state of Michigan. At this time, the
Manufacturer wishes to remain anonymous because of the obvious risks of commenting publicly
in opposition to proposed rules that purport to protect human health. Nonetheless, I write on
behalf of the Manufacturer to articulate its strong opposition to the proposed changes and
additions set out at R 325.10107, R 325.10116, R 325.10308b, R 325.10313, R 325.10401a, R
325.10405, R 325.12701, R 325.10604g, R 325.10717d, R 325.12708, and R 325.12710
(collectively, the “Proposed PFAS Rules”).

Comments in Opposition to Proposed PFAS Rules

1. States’ piecemeal efforts to address PFAS concerns are premature and misplaced.

The Manufacturer does not dispute that PFAS contamination in ground and surface water
supplies across the globe needs to be addressed on a broad scale. However, Michigan’s (and
other states’) piecemeal attempts at regulating PFAS in drinking water are premature and
misguided in light of unclear data on the effects of low-level PFAS exposure on human health.

' As “PFAS” has been proposed to be defined in R 325.10107.

Ann Arbor | Birmingham | Detroit | Grand Haven | Grand Rapids | Kalamazoo | Lansing | Novi
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PFAS exposure at high levels may have an impact on human health, but data on the
impact of PFAS on human health at low exposure levels is anything but clear according to
several sources. See, e.g., U.S. Center for Disease Control, Per- and Polyfluorinated Substances
Factsheet, https://www.cdc.gov/biomonitoring/PFAS FactSheet.html (accessed 1/8/20) (stating
that health effects of low levels of PFAS exposure are “uncertain.”); Human Exposure to per-
and polyfluoroalkyl substances (PFAS) through drinking water: A review of the recent scientific
literature, Environmental Research 177 at 2 (August 11, 2019) (“Based on the available data, at
least for the most well studied compounds (PFOS and PFOA), we concluded that the potential
human health risks should not be of concern for non-occupationally exposed individuals.”).
Indeed, the uncertainty of the effects of PFAS exposure on humans from drinking water is
evidenced by the gross disparity in promulgated and proposed drinking water Maximum
Contaminant Levels (“MCLs”) and advisories in the U.S. and abroad. See, e.g., Environmental
Research 177 at 7 (“[S]even states have developed their own water guideline levels for PFOA
and/or PFOS ranging from 13 to 1000 ng/l;” “the UK Health Protection Agency in agreement
with the Drinking Water Inspectorate for England and Wales advises that the maximum
acceptable concentration of PFOS in drinking water is 300 ng/l, and that the maximum
acceptable level of PFOA in drinking water is 10,000 ng/1”). Moreover, while the available data
purports to assist regulators in setting MCLs that consider /ifetime exposure, those MCLs largely
ignore the fact that the production of many PFAS compounds is already banned in a number of
countries and “consequently, it would be logical to expect less exposure to PFAS in the next few
years.” Id.

In light of the uncertainty, the U.S. Environmental Protection Agency (“EPA”) has taken
a stepwise approach to promulgating PFAS-related drinking water standards. For example, to
address concerns about the potential—but still very uncertain—impacts of PFAS on human
health from drinking water, the EPA has issued Health Advisories for PFOA and PFAS for
drinking water at 70 parts per trillion, and is in the process of developing an MCL for both
PFOA and PFAS. See https://www.epa.gov/newsreleases/aggressively-addressing-pfas-epa
(accessed 1/8/20). The EPA's Health Advisory already includes a cautionary buffer to ensure
‘protection of the public health. Furthermore, the EPA’s issuance of a Health Advisory in the
interim, while it develops an MCL, represents a measured approach to setting nationwide
drinking water standards that will allow the agency to consider the latest science and make sound
decisions based on real data. Several states are waiting for the EPA to take further action before
setting their own standards or adopting the EPA’s. Michigan should do the same.

In addition to engaging in rulemaking with incomplete data, EGLE’s Proposed PFAS
Rules will also improperly burden parties which—by and large—have no connection with
creating the contaminated conditions that EGLE is attempting to address. To the extent that
water supplies in Michigan are contaminated with PFAS, EGLE should not first address that
contamination by putting the burden on water suppliers to test their water and then require them
to install expensive treatment technologies if the results do not meet the State’s arbitrary
standards.

Regulators (in Michigan and elsewhere) should instead temper their haste while
comprehensive toxicological data is developed and focus attention on the cleanup of
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contaminated ground and surface water by targeting the entities that are responsible for this
public health crisis in the first place. Indeed, the Attorney General has announced her intention
to seek compensation from the manufacturers of PFAS, which should be the first step in
resolving this public health crisis.

2. Non-Transient water suppliers will be unduly burdened by the Proposed PFAS Rules.

PFAS testing is expensive and—assuming the Proposed PFAS Rules are promulgated as
written—Non-Transient water suppliers will be shouldered with additional expensive annual or
quarterly testing requirements. See, e.g., https://www.michigan.gov/pfasresponse/ (“Testing
costs vary from laboratory to laboratory and may typically range from approximately $300 to
$600 per sample.”). Many suppliers will also be required to install expensive treatment
technology (along with any capital expenditures to accommodate that equipment) or find an
alternative supply source. The on-going monitoring and treatment costs for such systems are
incredibly expensive as well. These options will be out of reach for some Non-Transient
suppliers. Accordingly, the Proposed PFAS Rules will almost certainly cause the State of
Michigan to lose business—either through closure or to competing states that have less short-
sighted policy development.

It is plainly inequitable to place these substantial burdens on Non-Transient water
suppliers. Non-Transient water suppliers are already burdened by substantial testing and
compliance obligations in Michigan. Non-Transient water suppliers do not have access to the
same grant opportunities, user fees, and tax roll support that public water utilities enjoy. See,
e.g., Noncommunity Water Suppliers Face SDWA Challenges, On Tap, National Drinking Water
Clearinghouse, http://www.nesc.wvu.edu/pdf/DW/publications/ontap/newsletter/OTNs94.pdf
(accessed 1/9/2020).  Accordingly, subjecting Non-Transient water suppliers to EGLE’s
Proposed PFAS Rules will unduly burden such suppliers while ignoring the underlying historical
causes of PFAS contamination in Michigan.

3. The Proposed PFAS Rules should not require duplicative and unnecessary testing for
Non-Transient suppliers using commingled supplies when the source of PFAS is already
being monitored and addressed by water utilities.

The Proposed PFAS Rules create ambiguity for Non-Transient water suppliers that may
also draw water from a public water system. For example, if a Non-Transient water supplier
draws water from both a public water supply and from groundwater well(s), the draft rules
appear to require the Non-Transient supplier to test the combined water from its wells and the
water coming from the public water supply. Even if the groundwater obtained by the Non-
Transient supplier has no detectable PFAS, the sampled water may have a detection of PFAS
caused by the commingled public water supply. Under one reading of the Proposed PFAS Rules,
and depending on the level of detection, the Non-Transient supplier may be required to quarterly
test its commingled water and perhaps take even more substantial action if the detection is above
the MCL. However, the public water system would already be required at that point to address
the PFAS in its water by quarterly testing and the potential installation of additional treatment
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technology. In this scenario, the Non-Transient supplier’s quarterly testing and other actions
required by the Proposed PFAS Rules would be duplicative and unnecessary.

EGLE should thus revise the Proposed PFAS Rules to create an express exception for
commingled supplies when the sole contributor of PFAS in a commingled supply is already
being monitored and addressed. If PFAS is detected in the combined water, the supplier should
then be given the option to demonstrate the source of PFAS in its combined water supply by
testing each combined supply separately. In the example above, the supplier could test both its
groundwater well(s) and the community water supply to demonstrate that the only detectable
PFAS is originating from the community water supply. If the supplier tests each supply
separately and the only detections come from a water supply already being monitored and
addressed under the Proposed PFAS Rules, then the supplier should not have to take any further

~action. Such an exception would eliminate duplicative, expensive, and burdensome testing
requirements.

Conclusion

As stated above, the Manufacturer strongly opposes the Proposed PFAS Rules as drafted.
The Proposed PFAS Rules will have a chilling effect on Michigan’s economy and are not based
on sound science or logical rulemaking principles. Michigan should take interim steps—Iike the
EPA has done—and adopt the equivalent of a health advisory for PFAS in drinking water while
going after the sources of contamination rather than end users. Such interim steps will allow the
science on PFAS exposure to catch up with the rulemaking process, which will in turn allow
EGLE to make informed decisions based on real data.

Sincerely yours,

_VARNUM, ‘
/)é] @j/[ ” 1/{}‘72\ AL— —_—

Matthew D. Zimmerrr\ian\_

MDZ/sm

15901777 _1.docx



Smith, lan (EGLE)

From: -@ghd.com

Sent: Friday, January 31, 2020 4:51 PM

To: EGLE-PFAS-RuleMaking

Cc: _@ghd.com

Subject: Comments on Rule Set #2019-35 EG — PFAS Amendment to Supplying Water to the Public Rule
Attachments: EGLE PFAS MCL Comments Letter 1-31-2020.pdf

Suzann,

Attached please find GHD’s comments to Review of Rule Set #2019-35 EG — PFAS Amendment to Supplying Water to the
Public Rule. Thank you for the opportunity to be part of the state’s solution to what has been identified as a challenging
and complex problem.

Thanks

Beth

Beth Landale, PE PEng | A GHD Principal

GHD

Proudly employee owned

T | I | I - I~ com

26850 Haggerty Road Farmington Hills MI 48331 USA | www.ghd.com
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Please consider our environment before printing this email

CONFIDENTIALITY NOTICE: This email, including any attachments, is confidential and may be privileged. If you are not
the intended recipient please notify the sender immediately, and please delete it; you should not copy it or use it for any
purpose or disclose its contents to any other person. GHD and its affiliates reserve the right to monitor and modify all
email communications through their networks.




January 31, 2020 Reference No. 11149638

EGLE — Drinking Water and Environmental Health Division
Attention: Suzann Ruch

PO Box 30817

Lansing, M| 48909-8311
EGLE-PFAS-RuleMaking@Michigan.gov

Dear Ms. Ruch:

Re: Review of Rule Set #2019-35 EG — PFAS Amendment to Supplying Water to the Public Rule

As part of the proposed amendments to Michigan (MI) Department of Environment, Great Lakes and
Energy (EGLE) Rule Set 2019-35 EG Supplying Water to the Public, EGLE has proposed maximum
contaminant level (MCLs) for seven per and poly-fluorinated substances (PFAS). There are no MCLs for
PFAS established by the USEPA at this time, although health advisories have been calculated for several
of them. However, on January 10, 2018, the residential and nonresidential drinking water criterion of

0.07 pg/L (70 parts per trillion [ppt]) for the combined concentrations of perfluorooctanoic acid (PFOA)
[CAS # 335-67-1] and perfluorooctanesulfonic acid (PFOS) [CAS # 1763-23-1] took effect in Michigan as
an element of the Natural Resources and Environmental Protection Act 451 of 1994 Part 201 (Section
324.20120). This criterion is a “cleanup” criterion that is protective of drinking water exposures, which
means the criterion established by MI should be a protective level in groundwater used as drinking water.
This rule set proposes to create Michigan’s first MCLs that are not adopted from the USEPA. The
proposed rule set was issued for public comment in November 2019 and the public comment period ends
January 31, 2020.

We agree the safety of public drinking water supplies in Michigan is paramount, as is public confidence in
drinking water safety. We believe the state can protect the public health and its economic competitiveness
while avoiding setting overly restrictive water quality criteria, especially since it is one of the few states
with already enforceable groundwater criteria designed to be protective of drinking water exposure for
PFOA and PFQOS (in Part 201). We welcome the opportunity to be part of the state’s solution to what has
been identified as a challenging and complex problem.

This comment package prepared by GHD addresses several areas of the proposed rule and the
associated regulatory impact statement and cost benefit analysis (RIS). GHD believes that the
development and implementation of statewide MCLs is premature based on the information proposed in
the proposed rules, especially given that Michigan already has enforceable criteria for certain PFAS in
established rules. Other options to protect public health, such as implementing risk-based cleanup from
known or reasonably suspected releases at specific sites where PFAS was used/managed/disposed. An
option like this will address many of the elevated PFAS contaminated locations without imposing
widespread sampling and analysis costs, as well as potential water treatment costs, to achieve
unnecessarily conservative values.

REGISTERED COMPANY FOR

1ISO 9001

NGINEERING DESIGN

GHD
26850 Haggerty Road Farmington Hills Michigan 48331 USA
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In broad summary we have the following threshold level comments:
e Treatment Selection and Cost Benefit Analysis do not meet minimum requirements.
e Health-based values are not transparently documented.

¢ Novel and inconsistent exposure assumptions.

e The data provided by EGLE do not establish a clear and convincing needs to adopt an MCL
beyond the criteria already in place under Part 201.

1. Treatment selection & cost benefit analysis do not meet
minimum requirements

Preparing a robust and defensible assessment of the compliance costs of the proposed rule is a threshold
element when establishing an MCL and it does not appear that MI has met the minimum requirements. If
the state proceeds with the promulgation of the proposed MCL without meeting this requirement, it will
impose additional legal costs upon the public during legal challenges. Examples of similar recent and
ongoing legal challenges include the 2017 ruling over a hexavalent chromium MCL in California and a
current injunction over the proposal PFAS MCL in New Hampshire.

In California, the hexavalent chromium MCL was legally withdrawn based on the State Board's failure to
consider and determine that compliance with the new drinking water standard would be economically
feasible. This determination was made after the state had prepared a cost analysis that was significantly
more robust than the one prepared by Ml for its proposed PFAS MCLs. In New Hampshire, the proposed
PFAS MCL, which are similar to those proposed by MI, are currently in limbo while a higher court
considers the ruling to require a more thorough cost-benefit analysis before implementation of the
proposed MCL. Both of these examples illustrate how the lack of a thorough cost analysis will almost
surely result in an additional and unnecessary cost burden to the public that can be completely avoided
through the completion of a robust cost analysis.

The following illustrate some specific examples where the current cost analysis is lacking. These
examples do not encompass the entire universe of limitations in the current cost analysis, but serve as
obvious examples of limitations in the existing evaluation.

1.1 Cost of treatment using GAC, including on short chain PFAS

The RIS states the recommended treatment was based on a June 2015 New Jersey Drinking Water
Quality Institute report titted Recommendation on Perfluorinated Compound Treatment Options for
Drinking Water. The New Jersey Report recommended the use of GAC for the treatment of three specific
long-chain perfluorinated compounds (PFCs); PFOA, PFOS and PFNA. The Report also indicates that
GAC is less effective on shorter chain PFCs and that should be a consideration if the intent is to remove
both long and short-chain PFCs.

The proposed rules from Ml include MCLs for 7 PFAS and not only the three included in the New Jersey
Report. The PFAS MCLs proposed by Ml include both long and short chain PFAS. However, Ml has

11149638-EGLE 2



prepared its cost analysis assuming GAC is an effective treatment technology for long and short chain
PFAS.

The ITRC Remediation Technologies and Methods for PFAS Worksheet discusses the effectiveness of
liquid treatment of PFAS by GAC. This document describes that the short chain PFAS has larger GAC
usage rates and quicker breakthrough times. From the limited information provided by M, it is unclear
whether the increased cost of treating short chain PFAS using GAC was appropriately calculated. If it was,
then those computations should be expressly shown as part of the cost analysis. If it was not, then
additional sources should be provided to justify why MI believes that treating short chain PFAS using GAC
would not result in increased costs, as stated by New Jersey and ITRC.

1.2 Installation Costs

The RIS (Comment 13) uses a January 2019 report from the State of New Hampshire (NH) to identify a
one-time treatment installation cost. EGLE used the high-end estimate from this source as a conservative
estimate on a per gallon per day basis for the one-time installation cost for treatment of the PFAS
compounds. While using the high-end estimate is a conservative approach, there are at least two
significant issues with this approach:

e The NH report estimates that the total cost of treatment may range from $1.8M to $5.2M. The
United States Census Bureau estimates the 2018 population of New Hampshire at 1.4 million
people.

The same 2018 Census Bureau estimate for the population of Michigan is approximately 10
million people. Assuming the 7-fold increase in population, it could be estimated that Michigan’s
cost of treatment may range from $12.6M to $36M, assuming that Ml and NH residents use
comparable volumes of water per capita. The upper end of this range is significantly higher than
the $11M for the costs of treatment installation included in the RIS.

e The New Hampshire report (Section 1.2) states the proposed NH values of 38 ppt for PFOA and
70 ppt for PFOS/PFOA combined do not require the additional expenditure of funds because they
are already accounted for by current treatment systems and current USEPA advisory levels. It is
unclear how this statement this biases the NH cost estimates. It is also unstated how Ml
accounted for this, presumably low, bias in its cost analysis.

e Comment 14 (extension of comment 13) in the RIS states that the City of Plainfield is installing
GAC treatment at an estimated cost of $15M in response to contamination that is not currently in
excess of the proposed MCLs. If this system alone is costing $15M, then the $11M estimate
included in the RIS for addressing treatment at other large community systems and smaller non-
community systems across the state of Michigan that are currently known to required PFAS
treatment is insufficient and a significantly larger funding amount will be necessary.

From the examples provided above, it appears that the costs to implement these proposed MCLs have
been underestimated and that the public will bear a significantly higher financial burden that proposed by
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MI. Prior to continuing with these proposed MCLs, a more thorough and transparent cost analysis must be
conducted to present a more realistic picture of the financial implications of the proposed rules.

1.3 Operation, Monitoring and Maintenance Costs

As discussed above, the effectiveness of PFAS treatment by GAC varies based on many factors, one
being chain length of PFAS. This is because short chain PFAS has larger GAC usage rates and quicker
breakthrough times.

e The RIS states that the NH study was used to estimate the annual operation and maintenance
costs. While using the high-end annual estimate is a conservative approach, this does not account
for the specific PFAS that will need to be treated based on the MI proposed MCL relative to those
proposed in NH that only focuses on four longer chain PFAS: PFOS, PFNA, PFOA and PFHXxS.

¢ In RIS Comment 13 and 28, an “estimated cost of treatment of $46 per gallon” is cited for smaller,
non-community systems. This is an extraordinarily high cost estimate. At this price water will be
20 times as expensive as gasoline. This statement also implies that smaller systems will be more
costly to install on a per capita basis, but it would be similarly expected that these smaller systems
would be more expensive to operate, as the economy of scale savings that would typically be
observed in larger systems will not be available to smaller systems. The RIS discusses a
consistent application of $0.35 per gallon rate for operation, monitoring and maintenance across
large and small systems. Applying the same operation cost of $0.35 per gallon to the smaller
systems ($7,000 per RIS) is unrealistically low.

e The costs associated with annual compliance sampling should also be included in the costs for
operating and maintaining of the systems. Using the example of a small system as discussed in
Comment 28, the annual operating costs are predicted in the RIS to be $7,000. If quarterly
sampling is included, that cost increases 34% to $9,400 annually ($7,000 +4x$600).

From the examples provided above, it appears that the costs for implementation, operation, monitoring,
and maintenance associated with these proposed MCLs have been underestimated and that the public
will bear a significantly higher financial burden that proposed by MI. Prior to continuing with these
proposed MCLs, a more thorough and transparent cost analysis must be conducted to present a more
realistic picture of the financial implications of the proposed rules.

2. Health-based values are not transparently documented

The rationale behind MI’s selection of its toxicity endpoints, which were in-turn used to calculate the
proposed MCLs, are not thoroughly documented and in some instances the justification and
documentation appear hasty. For MCLs, which once promulgated will be challenging to alter to either
make more or less stringent based on the available scientific information, a clear and methodical
approach must be used and transparently presented to provide the public with an understanding of the
elements considered or eliminated from the evaluation. The following are specific examples where the
current documentation is inadequate:
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e The drinking water health-based values and underlying toxicity criteria developed for PFOA and
PFOS by EGLE (8 and 16 ppt, respectively, per the EGLE 2019 “Health-Based Drinking Water
Value Recommendations for PFAS in Michigan” document) are based on animal studies and
toxicity endpoints that the USEPA did not find sufficiently convincing to use as the basis of their
Health Advisory guidance for PFOA and PFOS (70 ppt for each chemical or together) in drinking
water. MI must provide transparent and defensible documentation of why its approach is more
appropriate for the protection of drinking water.

o While the USEPA'’s similar documents are clear in their presentation and discussion of the
numerous toxicology and exposure assessment parameters, the EGLE document summarizes the
same information in a condensed table for all PFAS. The summary table ultimately concludes by
stating “Numeric health-based values derived and justified using the above information”. This
approach to summarize the work performed by Ml is not transparent as it is not possible to
confirm and review how the EGLE numbers were actually calculated, since the complete
equations are not shown.

e The Health-Based Drinking Water Value Recommendations for PFAS in Michigan document does
not discuss whether significant external peer review was part of the process or whether the three
authors subjectively agreed upon the values. A peer review committee tasked with considering
whether the toxicity endpoints the EGLE toxicologists chose are truly “adverse” vs just a
temporary observation (e.g., delayed ossification) that has no long term impacts is a necessary
element to ensure transparency and defensibility in the proposed MCLs.

In addition, it is noteworthy how quickly the Ml 2019 Drinking Water Recommendations document was
prepared in three months (April 19 — June 27, 2019, pg 3). Whereas USEPA'’s similar exercise for only
PFOA spanned eight years (2009-2016). It is uncommon for sound and agreed upon science to be
formulated in a matter of months. Therefore, Ml should cease with its “rush to MCL” strategy and establish
a more deliberative and prudent, sound science approach be taken that includes broader public
engagement and peer review.

3. Novel and inconsistent exposure assumptions

MI has developed exposure scenarios, including associated uncertainty factors, and applied apparently
inconsistent input assumptions when calculating the proposed MCLs that it believes are necessary to be
protective. However, these proposed approaches appears subjective and even ignore the actual
toxicological endpoint. The following summarizes some of the issues identified:

¢ Ml selected receptors and exposure factors that are inconsistent with the default approaches and
inputs used by MI and the USEPA in the generic evaluation of drinking water exposures. While
chemical-specific approaches are sometimes necessary, M| has not transparently documented it
approach in making these decisions or the chemical-specific information that it identified that
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necessitated a deviation from the established generic process. Ml should fully document its
process and any proposed deviations from generic approaches to provide complete transparency.

One example of a unique receptor is found in MI's use of the breast-fed infant exposure as the
target population. This decision required creation of receptor-specific factors, assumptions, and
uncertainty factors where the basis for these values is only briefly documented. This example is
most concerning because the critical effect occurs for in-utero exposure and not in the postnatal
pups. Utilizing the correct toxicological endpoint would have eliminated the need to create a
receptor and assumed exposure factors.

e Ml has used various relative source contributions (RSCs) for the different PFAS chemicals. The
process Ml used to establish these RSCs is unknown and should be clearly and thoroughly
documented. As part of this documentation, Ml should also describe in detail how its selected
RSCs account for the fact that certain PFAS chemicals are no longer produced or distributed in
the US.

4. The data provided by EGLE do not establish a clear and
convincing needs to adopt an MCL beyond the criteria already in
place under Part 201

A prerequisite for deriving MCLs per (RIS, item 4, page 2“A statement of specific facts that establish the
clear and convincing need to adopt the more stringent rules ...” is necessary. EGLE has not demonstrated
that there is a clear and convincing need to adopt PFAS standards more stringent than the Ml Part 201
criterion/lUSEPA health advisory levels.

To the contrary, EGLE’s website suggests that PFAS contamination in groundwater and surface water
above the MI Part 201 criterion/lUSEPA Health Advisory level is not prevalent in the areas sampled/tested.
A review of the 279 entries in the Quarterly Monitoring database showed that there were minimal
exceedances of the Ml Part 201 criterion/USEPA Health Advisory level of 70 ppt for PFOA and PFOS
(https://www.michigan.gov/pfasresponse/0,9038,7-365-95571_95577 95587 95620-508857--,00.html).

Additionally, the Phase Il (2019) database of 899 samples for PFAS also showed few samples where
concentrations exceeded the MI Part 201 criterion/lUSEPA Health Advisory level for PFOA and PFOS
(https://www.michigan.gov/pfasresponse/0,9038,7-365-95571_ 95577 95587 95620-508855--,00.html).

Collectively these two sources include almost 1,200 samples with a minimal number of samples
exceeding the Ml Part 201 criterion/USEPA Health Advisory level. With only limited data exceeding the
enforceable Ml Part 201 standards, these data do not on their own provide clear and convincing evidence
that would justify promulgation of a much lower statewide MCL when Ml is one of the few states that
already have enforceable groundwater standards designed to be protective of drinking water exposures.

The RIS states that a “significant exposure was discovered in the city of Parchment” and that “this
sampling also identified a number of drinking water systems with levels of PFAS contaminants that could
cause adverse health effects if not addressed”. However, this discovery does not appear to be shown in
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the statewide sampling initiative for Michigan public water supplies database (referenced above). If
significant contamination in Parchment is being cited as a reason to support statewide MCLs, those data
must be presented in the EGLE statewide database. Because nearly all of the 1,200 samples in the
database are below the Ml Part 201 criterion/USEPA Health Advisory level, it is unclear how Michigan is
justifying the need for the lower proposed MCLs.

5. Summary

In summary, GHD believes that EGLE should at a minimum address the above identified deficiencies in
the proposed MCLs before proceeding further with the establishing MCLs. While MI continues to move
through a thoughtful process, it should continue to protect public health, such as implementing risk-based
cleanup from known or reasonably suspected releases at specific sites where PFAS was
used/managed/disposed, using its existing enforceable drinking water cleanup criteria for PFOA and
PFOS in Part 201. Given that the State water sampling database demonstrates that a state-wide problem
does not exist relative to the current drinking water criteria, it seems unnecessary and in appropriate to
compel all water supply systems to add PFAS to their treatment and sampling programs at this time.
Additionally, reasonable Michigan-specific costs to achieve the proposed MCLs and the cost-benefit
evaluation should be completed in a thoughtful and thorough manner to avoid unnecessary legal costs
that other states have incurred/are incurring as they have attempted to propose MCLs without a
sufficiently robust cost analysis.

Sincerely,
GHD
R
Beth Landale, PE Francis C. Ramacciotti
Principal Associate/Sr. Risk Assessor
BL/bl/1
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Smith, lan (EGLE)

From: Rambosk, Kevin <Kevin.Rambosk@mail.house.gov>
Sent: Thursday, January 30, 2020 2:38 PM

To: EGLE-PFAS-RuleMaking

Cc: Jesaitis, Katie

Subject: Dingell Comment Letter EGLE PFAS MCL Rule
Attachments: 200130_EGLE_PFAS MCL Rule_Dingell.pdf

(ATTN: Suzann Ruch)
Good afternoon—

Please see the attached comment letter from Congresswoman Debbie Dingell regarding EGLE’s Rule on a PFAS MCL for
drinking water.

Thanks and please confirm receipt.
Best,

Kevin

Kevin J. Rambosk

Legislative Director

Office of Congresswoman Debbie Dingell (MI-12)
116 Cannon HOB

Washiniton D.C. 20515
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HOUSE COMMITTEE ON
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SUBCOMMITTEES ON
NationaL Panks, FORESTS AND PuBLc LaNDS
OVEREEHT AND INVESTIGATIONS
Liesl Eichler Clark
Director

Michigan Department of Environment, Great Lakes, and Energy
P.O. Box 30817
Lansing, MI 48909

Dear Director Clark:

This letter is to provide comments in support of the Michigan Department of
Environment, Great Lakes, and Energy’s (EGLE) proposed rule to establish drinking water
protections and efforts to reduce exposure to seven per- and polyfluoroalkyl substances (PFAS).
We are working on this issue at the federal level but also need states to act.

In early January, the House of Representatives passed H.R. 535, the PFAS Action Act,
bipartisan legislation that would comprehensively addresses PFAS contamination in Michigan
and across the country. It is anchored by a version of my original legislation that, after working
with stakeholders and my colleagues on Energy and Commerce, now focuses on PFOA and
PFOS. These two chemicals are the most hazardous of the class and it is time these chemicals are
properly designated as hazardous substances under the U.S Environmental Protection Agency’s
(EPA) Superfund program. Doing this will accelerate the clean-up process at military facilities
and in communities all across this country. This would be a significant first step while we allow
the EPA to study the remaining compounds—which needs to start now.

Additionally, this bill would require EPA to set maximum contaminant levels for PFOA
and PFOS in our drinking water—one of the most important efforts we can take to ensure all
American’s drinking water is clean. It will also require the development of new science before
we bring new PFAS chemical into commerce, gives consumers new tool to avoid PFAS in
household products, and will better protect our communities and workers, especially our
firefighters.

This bill is a beginning, but this won’t help communities or people unless it’s passed by
the Senate and signed into law by the President. We all must work together to protect human
health and our environment. Further inaction only means more people continue to be poisoned
and contamination spreads further.

Let’s be very clear, PFAS is an urgent public health and environmental threat. And the
number of contamination sites nationwide is growing at an alarming rate, including our military
bases. PFAS chemicals are everywhere—it’s in our non-stick cookware, food containers, carpets,



accumulates in your body, and toxic. They are man-made and known as “forever chemical”
designed to stand the test of time. They do not breakdown in the environment and they do not
breakdown in the human body or wildlife. Exposure to PFAS—even at low levels—poses
significant health risks.

In a recent review, CDC identified a number of health effects associated with PFAS
exposure, including cancer, liver damage, decreased fertility, and increased risk of asthma and
thyroid disease. Experts believe 99 percent of Americans have some level of PFAS in their
blood—and most don’t even know.

Michigan has been hit hard. It is ground zero for where PFAS has been identified. We
have 74 sites, only because Michigan is testing for it. We learned from the Flint water crisis.
According to the Environmental Working Group, PFAS has been detected in the drinking water
of more than 1,400 communities, across 49 states, including near 300 military installations. And
those drinking water systems serve around 19 million people. Most of these sites are not being
cleaned up. And the number of sites is expected to grow across the country as more states test for
PFAS.

In my district, PFAS is in our water, including the Huron River where PFAS foam is
washing ashore and we can’t eat the fish. At a recent townhall, a man stood up and told me, ‘I eat
the fish. I live on it. When will the fish be safe again?"—I fear not in his lifetime.

But the most troubling thing I have learned through all of this is that the manufacturing
companies knew about the harms of PFAS—and even tracked it in the blood of employees—
while the EPA has completely abandoned its responsibility to act swiftly and comprehensively.

This year, Governor Whitmer and Attorney General Nessel joined together to lead a
lawsuit against the manufactures that produced and failed to clean up PFAS chemicals. I thank
them for their leadership and for the important proposed rule being considered.

Meanwhile, our military is arguing that they do not have to clean up PFAS contamination
because the Superfund law does not require them to do so. Here is the reality. We are not
cleaning up PFAS contamination. We don’t even have a protective drinking water standard—not
even for the two most notorious compounds, PFOA and PFOS. All we have is a health advisory
guideline, that even Republican Governor Snyder’s appointed PFAS task force said isn’t
stringent enough.

Every time EPA has testified before the Energy and Commerce Committee they make
promises, and nothing has happened. Until the Senate and the President take action to enact the
PFAS Action Act we will need states all across this country, like Michigan, stepping up and
taking bold measures to protect human health and the environment from PFAS chemicals. Again,
I commend Michigan for acting and support the proposed rule the state of Michigan is
considering that will establishing drinking water standards, sampling requirements, public
notification requirements, and laboratory certification criteria. Further inaction means more
people will continue to be poisoned.



We all—federal, state, local, and private industry—must ultimately work together to
address PFAS contamination.

Sincerely,

Debbie Dingell
Member of Congress



Smith, lan (EGLE)

From: Heather D. Dziedzic <_@cmsenergy.com>

Sent: Friday, January 31, 2020 12:43 PM

To: EGLE-PFAS-RuleMaking

Subject: Consumers Energy Comments: 2019-35-EG PFAS
Attachments: ConsumersEnergy_PFAS_Comments-signed.pdf

On behalf of Consumers Energy Company, | am submitting the attached written comments to Rule Set 2019-
35-EG, addressing per- and polyfluoroalkyl substances (PFAS) in drinking water.

We appreciate the opportunity to comment on the draft rules, and welcome any further dialogue or
clarification you may require.

Sincerely,

Heather D Dziedzic

Consumers Energy, Senior Environmental Analyst Lead
Environmental Regulations & Strategy, Land & Water Management
1945 W. Parnall Rd, P22-326, Jackson, Ml 49201

orfice: I " I
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January 31, 2020

Department of Environment, Great Lakes, and Energy
Drinking Water and Environmental Health Division
Attn: Suzann Ruch

PO Box 30817

Lansing, MI 48909-8311

RE: Public Comment Deadline — Supplying Water to the Public Rules — Rule Set 2019-35-EG
Dear Sir or Madam,

Consumers Energy Company (Consumers) appreciates the opportunity to comment on the
Department of Environment, Great Lakes, and Energy’s (EGLE) proposed changes to
administrative rules, addressing per- and polyfluoroalkyl substances (PFAS) in drinking water.
(Rule Set 2019-35 EG).

Statement of Interest

Consumers is one of Michigan’s largest combined gas and electric utilities, serving over 6 million
of Michigan’s 10 million residents. Consumers owns and operates four Type Il nontransient
noncommunity water supplies that serve electric generation sites and other support facilities.
Thus, Consumers is affected by the proposed rule changes, and subsequent regulatory
requirements.

Consumers has reviewed the proposed changes and offers the following comments.

Comments

R325.10604g MCLs for per- and polyfluoroalkyl substances

325.10604(g)(1): Hexafluoropropylene oxide dimer acid (HFPO-DA) was not tested during the
2018/2019 State of Michigan Statewide PFAS Survey (Survey). Therefore, water supplies that
participated the Survey do not have analysis data required to determine initial sampling
frequency described at 325.10717d(6).

R325.10717d Collection and analysis of samples for per- and polyfluoroalkyl substances

Consumers Energy
1945 W. Parnall Rd

Jackson, M| 49201
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325.10717d(2): This subsection requires “Each supplier shall monitor at the time designhated by the
department.” Due to labor, funding, and lab availability, suppliers should be given the flexibility
to determine appropriate sampling schedules, so long as sampling meets the frequency
dictated by the Rule.

325.10717d(3): This subsection requires that groundwater suppliers sample “every entry point to
the distribution system that is representative of each well after treatment [emphasis added].” For
some groundwater supplies, this sampling point is not feasible. For some supplies, including two
operated by Consumers, multiple groundwater wells feed into a common treatment system.
Therefore, a sample can either “be representative of each well” or be taken “after treatment”
but not both, without modifying the system. It is recommended that the language be modified
to reflect a sampling point that is representative of the post-treatment conditions as shown
below:

(3) “A groundwater supplier shall take at least 1 sample at every entry point to the distribution
system that is representative of the supply after treatment, also known as sampling point. Each
sample must be taken at the same sampling point unless conditions make another sampling
point more representative of each source or treatment plant.”

325.10717d(5): This subsection prescribes sampling locations for systems with “more than 1
source.” It is unclear how certain groundwater systems may be interpreted, using the current
definition of “source” from the rule. As currently defined at 325.10108 a “source” is “the point of
origin of raw water or means treated water that is purchased or obtained by a public water
supply, by a water hauler, or by a person who provides bottled water.” For groundwater
supplies, with multiple wells, this definition should be clarified to address the following question: If
multiple wells draw from the same groundwater aquifer, are they defined as a single source or
more than 1? The corollary being “If groundwater wells draw from distinct aquifers, is the supply
considered to be multi-source?” In order to be consistent with 10717d(3), EGLE should consider
multi-well systems, from a single aquifer, as a uniform groundwater source, with sampling points
determined by 10717d(3).

325.10717d(9): This subsection addresses sampling frequency for supplies whose initial test results
are below the reporting limit (RL). The rule states “the department may [emphasis added] allow
the water supply to monitor annually.” This subsection fails to clearly define what the default
sampling is for systems below the RL. Given that the rule considers results below the reporting limit
to be zero (325.12708(c)), supplies should be allowed to discontinue regular sampling, unless
otherwise requested by EGLE. At a minimum, if regular sampling was intended, annual sampling
should be the default, or EGLE should add language that more clearly defines when annual
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sampling will be permitted. As the rule stands, supplies are unable to clearly predict or plan
sampling frequency for compliant, low-risk systems.

325.10717d(10) and (11): This subsection prescribes ongoing sampling frequency for systems
above the reporting limit (that is, not included in 101717d(9)) and those exceeding the MCL at
10604g. In each case, supplies are required to initiate quarterly sampling, despite the significant
difference between the RL and MCL. For example, a system may have a result above the 2ng/L
RL for Perfluorohexanoic acid (PFHxA), but could be orders of magnitude below the MCL of
400,000 ng/l. In such a situation, the subsequent sampling frequency is identical to an MCL
exceedance. This approach requires potentially costly quarterly sampling for low-risk supplies,
that is, those closer to the RL than the MCL. The rule should be amended to reduce the sampling
frequency for these systems. For example, EGLE should consider a similar approach to
10717d(6)(a-b), which recognizes the relative proximity to an MCL as a reasonable measure of
risk. A reasonable alternative would be to require sampling two times per year for systems above
the RL, but less than 50% of the MCL, while retaining quarterly sampling for systems exceeding an
MCL and those above the 50% threshold.

325.10717d(11): This subsection states “If not fewer than 4 quarterly samples show that the supply
isin compliance.” As written, it is not clear whether these samples must be consecutive.

325.10717d(13): This subsection states “The department may increase the required monitoring to
detect variations within the system.” Increased sampling frequency should be limited to no more
than one additional sampling event, beyond a supplier’s current sampling schedule. Due to
sampling complexity, cost, and lab availability, reasonable limits are necessary.

Consumers Energy appreciates the opportunity to comment on this rulemaking and the
consideration of the enclosed comments. We welcome the opportunity for further dialog should
you have questions or desire further clarification. | can be contacted at 517-788-1285, or
heather.dziedzic@cmsenergy.com.

Sincerely,

Heather Dziedzic

Consumers Energy

Environmental Regulations & Strategy
Supervisor of Land & Water Management
1945 W. Parnall Rd, P22-326

Jackson, M| 49201



Smith, lan (EGLE)

From: Janice Tompkins <-@aol.com>

Sent: Friday, January 31, 2020 11:15 AM

To: EGLE-PFAS-RuleMaking

Subject: Comments on PFAS Standards

Attachments: PFAS Standard Legislation comments Jan 30, 2020.docx

thank you for the opportunity to make comments

Janice Tompkins
@aol.com



January 30, 2020

Dear Drinking Water and Environmental Health Division,
Subject: PFAS Standard Legislation

It has been proven time and time again that industries do not self-regulate, that profits overrides
community health interests every time. They need to be held accountable with strong standards.

The 18-30 year olds believe in protecting the environment. Safe Air, Water, and Land are critical to them
in deciding where to professionally locate. If we want a healthy economy in Michigan we need a healthy
environment to draw or keep the top quality people for our businesses, local governments, institutions,
and communities.

The tourist industry is major component of Michigan’s economy. We need safe water (surface water,
groundwater, and drinking water), air, and land to have a strong tourist industry. We need strong
standards to ensure we protect these natural resources that will ensure tourists will still want to come
to Michigan.

PFAS contamination impacts the drinking water of more than 1.9 million Michiganders and we can’t
delay on protecting the health benefits of our communities. This added to the Flint Water Crisis and
Michigan is getting a reputation of NOT BEING A SAFE PLACE to work or play. THEREFORE, MICHIGAN
NEEDS TO BE A LEADER IN THE COUNTRY IN SETTING STRONG RESEARCH BASE STANDARDS THAT
PROTECT OUR WATER, WETLANDS, AIR, AND LAND.

Given Michigan is a leader in PFAS contamination, Michigan should show the nation that we are setting
the country’s toughest standards for PFAS chemicals in our waters. Michigan’s PFAS standards should
take into account the best available research and studies, like those done in New Hampshire to ensure
the limits are protective of public health. Michigan should ensure the standards are protective of our
most vulnerable citizens, our developing infants and children. Recent science shows that PFAS
chemicals should be evaluated as a class of individual chemicals. Their additive effect can make them
more toxic. The State should set a combined total limit for all the toxic contamination instead of smaller
limits for each chemical. EWG (Environmental Working Group) and Dr. Linda Bimbaum believe that the
safe level for PFAS be no higher than 1ppt. Massachusetts lowered their MCL from 70ppt for the sum of
5 PFAS chemicals to 20ppt for the sum of 6 PFAS chemicals. The draft legislation does not address
private wells, and campgrounds. This needs to be addressed to if we want people to believe this is safe
place to live and visit.

| don’t want people when they think of Michigan to think it consists of corrupt businesses, a failed state
government, polluted drinking water and groundwater, and contaminated land. | don’t want to live in
state that doesn’t feel safe and has a state legislature that fails to protect its citizens. Please act swiftly
with strong PFAS standards based on the best scientific research. Thank you for this opportunity to
comment.

Sincerely,



Janice L. Tompkins



Smith, lan (EGLE)

From: Jennifer McKay <-@watershedcouncil.org>

Sent: Friday, January 31, 2020 4:10 PM

To: EGLE-PFAS-RuleMaking

Subject: Comments Administrative Rules for Supplying Water to the Public Rule Set 2019-35 EG
Attachments: TOMWC Comments on EGLE Rule Set 2019-35 EG.PDF

Please accept the attached comments regarding the Department of Environment, Great Lakes and Energy Drinking
Water and Environmental Health Division Administrative Rules for Supplying Water to the Public Rule Set 2019-35 EG on
behalf of Tip of the Mitt Watershed Council.

Thank you.

e THE™. .

>\ Sennifer CMeXKay
S ,_ Policy Director

p Tip of the Mitt Watershed Council
m2za Council e

Protecting what you @watershedcouncil.org
love for 40 years! www.watershedcouncil.org
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January 31, 2020

Drinking Water and Environmental Health Division

Michigan Department of Environment, Great Lakes, and Energy
Attention: Suzann Ruch

PO Box 30817

Lansing, Michigan 48909-8311

RE: Department of Environment, Great Lakes and Energy Drinking Water and Environmental
Health Division Administrative Rules for Supplying Water to the Public Rule Set 2019-35 EG

Dear Ms. Ruch:

Tip of the Mitt Watershed Council, on behalf of its Board and 2,300 members, would like to
comment on the Department of Environment, Great Lakes and Energy Drinking Water and
Environmental Health Division Administrative Rules for Supplying Water to the Public Rule Set
2019-35 EG. The proposed rules would provide provisions to reduce exposure to seven per- and
polyfluoroalkyl substances (PFAS) in drinking water throughout Michigan.

Tip of the Mitt Watershed Council is a nonprofit organization, based in Northern Michigan, whose
purpose is to protect, restore, and enhance water resources, including our Great Lakes, inland
lakes, rivers, wetlands, groundwater, and drinking water. We base all our programs on sound
science and policy analysis, and have garnered respect for our work from local, state, and federal
agencies, businesses, fellow environmental organizations, and citizens.

The Watershed Council strongly supports the Michigan Department of Environment, Great Lakes,
and Energy’s (EGLE) efforts to establish a rule to create a maximum contaminant level (MCL) for
PFAS. We appreciate that EGLE is making progress toward setting drinking water standards,
which is a vital step to protect the public health of Michigan’s citizens. In the absence of
adequate federal safeguards, Michigan must act to protect drinking water, reduce risks to the
public, and remediate contaminated drinking water sources. Clear and mounting evidence
demonstrates the link between low dose-exposures to these chemicals and serious human health
risks, including cancer and adverse immunological, developmental and reproductive effects.

Tip of the Mitt Watershed Council Comments
Department of Environment, Great Lakes and Energy Drinking Water and Environmental Health Division 1
Administrative Rules for Supplying Water to the Public Rule Set 2019-35 EG



However, there is room for improvement in the scope and protectiveness of the proposed MCL.
We encourage EGLE to make Michigan’s PFAS drinking water standards more comprehensive and
protective of public health. We recommend the following improvements be incorporated into the
final rule.

Implement a Class-Based MCL

While there may be limited toxicity information for PFAS outside the more-studied contaminants
proposed for the MCL, a growing body of scientific research indicates that the class collectively
poses similar threats to human health and the environment. There is emerging consensus that
adverse health impacts are linked to other PFAS, and further that their effects are additive. As a
result, a MCL for only seven PFAS will not sufficiently protect against the risks from the PFAS class
of chemicals.

Therefore, we recommend a PFAS class-based MCL. The PFAS class of chemicals is characterized
by extreme persistence, high mobility, and is associated with a multitude of different types of
toxicity at very low levels of exposure. In addition, regulating the class is the only way to avert the
cycle of regrettable substitution in which one, well-studied chemical is replaced with a similar but
poorly studied alternative. Ultimately, EGLE should have a goal of a MCL of zero for the entire
PFAS class.

In the interim, we recommend MCLs at least be developed for other PFAS contaminants detected
in the State’s drinking water. In particular, the Michigan Science Advisory Workgroup
recommended in their report, “Health-Based Drinking Water Value Recommendation for PFAS in
Michigan,” setting a screening level of 6 ng/L for all other long-chain PFAS included on the USEPA
Method 537.1 analyte list for which the Workgroup did not develop an individual health-based
value. Those long-chain PFAS include: NEtFOSAA (CASRN: 2991-50-6); NMeFOSAA (CASRN: 2355-
31-9); PEDA (CASRN: 335- 76-2); PFDoA (CASRN: 307-55-1); PFTA (CASRN: 376-06-7); PFTrDA
(CASRN: 72629-94-8); and PFUNnA (CASRN: 2058-94-8). Given the chemistry of these PFAS, it is
likely that they cause the similar adverse health effects as the long-chain PFAS proposed for
regulation. The Department needs to be proactive and protective of public health and implement
MCLS for these PFAS compounds, as well as all PFAS detected in Michigan’s drinking water. The
State should not wait until the adverse health effects have been proven and Michigan’s citizens
have been harmed to implement regulations requiring monitoring, public notification, and best
available treatment technology.

Develop a Total PFAS MCL to Account for Additive and Synergistic Effects

PFAS commonly co-occur in drinking water and may have additive health effects. When multiple
substances are present, the potential risk must be evaluated from the combined exposure.
Evaluating a mixture of chemicals, based solely on individual health based values may not provide

Tip of the Mitt Watershed Council Comments
Department of Environment, Great Lakes and Energy Drinking Water and Environmental Health Division 2
Administrative Rules for Supplying Water to the Public Rule Set 2019-35 EG



an adequate margin of safety. Our concern is amplified by the potential additive and synergistic
effects of the seven PFAS not only with one another, but with the thousands of other PFAS in the
environment. As a result, we recommend developing a Total PFAS MCL to account for the high
potential for additive effects, as well as the limited data on these effects.

Revisit Standards to Account for New and Emerging Science

Drinking water standards across the country generally go down, as we are currently seeing,
informed by new scientific findings on PFAS health effects. We urge the State to commit to
revisiting these standards by a date certain, preferably within two years, to ensure Michigan’s
standards incorporate the best available scientific data. Without this review, the drinking water
standards will become out of date as new and emerging science is rapidly being developed on
PFAS. This could leave Michigan citizens exposed to unsafe levels of PFAS. A date certain to revisit
the PFAS drinking water standards should be incorporated into the rule as a requirement for EGLE
to ensure it occurs to provide protection of drinking water for all Michiganders.

Increase Violation for Failure to Monitor

Currently, the rules list the failure to monitor as a tier 3 violation. Tier 3 violations have been
found to have significant issues with public notice and late reporting, as noted in the U.S.
Environmental Protection Agency audit of EGLE’s Drinking Water Division associated with the
Flint water crisis. As a result, tier 3 violations can lead to significant delays and a lack of vital
public health information, posing considerable risk to the health of Michigan’s citizens. Therefore,
we recommend that the failure to monitor for PFAS be increased to a tier 2 violation. This will
ensure effective and consistent monitoring and better protection of public health in the event
that there is a failure to conduct the required monitoring.

Other Recommendations

Lastly, we urge the State to concurrently establish cleanup criteria for groundwater used as a
drinking water source under Part 201, Environmental Remediation of the Michigan Natural
Resources and Environmental Protection Act, Act 451, as amended. Michigan has already taken a
proactive approach to regulate PFAS contaminants in groundwater for PFOA and PFOS, but this
needs to be done for the other five PFAS that will soon have a drinking water standard. Part 201
Administrative Rules provisions [R 299.6(9) et al] allow the department to determine that a
substance not listed in the generic cleanup criteria tables is a hazardous substance using best
available information about toxicological and physical-chemical properties of the substance, and
to use that information to develop a generic criteria. The toxicological and physical-chemical
information used to develop the drinking water standards is justification to establish cleanup
criteria for groundwater used as a drinking water source.

Tip of the Mitt Watershed Council Comments
Department of Environment, Great Lakes and Energy Drinking Water and Environmental Health Division 3
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Similarly, a groundwater/surface water interface (GSI) clean-up criteria under Part 201 should be
established to address groundwater discharges into surface water that is used for drinking water.
These actions will provide the State with the legal tools necessary to address PFAS contamination
and protect Michigan’s environment and its citizen’s health.

Conclusion

We commend the Whitmer Administration and EGLE for taking expeditious steps towards
regulating certain chemicals within the PFAS family to protect human health. The Watershed
Council strongly supports quick action to adopt the strongest possible drinking water standards
for PFAS in Michigan. We urge the Administration and EGLE to to make certain we are as
aggressive as possible in combatting these forever chemicals that are harmful to our environment
and the health, safety and well-being of Michigan’s residents. Therefore, we urge you to move
forward with implementation of the Administrative Rules for Supplying Water to the Public Rule
Set 2019-35 EG, incorporating the recommendations provided above.

Thank you again for the opportunity to comment and for your consideration of these comments.
If you should have any questions, or would like to discuss our comments further, please contact
Jennifer McKay, policy director at Tip of the Mitt Watershed Council at
jenniferm@watershedcouncil.org or (231) 347-118.

Sincerely,

He, N
AR

Jennifer McKay
Policy Director

Tip of the Mitt Watershed Council Comments
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Administrative Rules for Supplying Water to the Public Rule Set 2019-35 EG


mailto:jenniferm@watershedcouncil.org

Smith, lan (EGLE)

From: Kelly Thayer-@ﬂowforwater.org>

Sent: Friday, January 31, 2020 3:54 PM

To: EGLE-PFAS-RuleMaking

Cc: Dave Dempsey; Jim Olson; Liz Kirkwood

Subject: Attention: Suzann Ruch - FLOW Comments on Proposed Safe Drinking Water Act Rule Setting MCLs
for 7 PFAS Compounds in Public Drinking Water

Attachments: FLOW-PFAS formal public comment letter to EGLE-Submitted 1-31-2020.pdf

January 31, 2020

Drinking Water and Environmental Health Division

Michigan Department of Environment, Great Lakes, and Energy
Attention: Suzann Ruch

PO Box 30817

Lansing, Michigan 48909-8311
egle-pfas-rulemaking@michigan.gov

VIA ELECTRONIC SUBMISSION

FLOW (FOR LOVE OF WATER) COMMENTS ON THE PROPOSED SAFE DRINKING WATER ACT RULE SETTING
MAXIMUM CONTAMINANT LEVELS (MCLS) FOR SEVEN PFAS COMPOUNDS IN PUBLIC DRINKING WATER

Dear Ms. Ruch:

Attached please find formal public comments from FLOW expressing support for the proposed Safe Drinking Water Act
rule setting maximum

contaminant levels (MCLs) for seven PFAS compounds in public drinking water, Ruleset 2019-35 EG, R 325.10101 R
325.12820. These rules will provide critical public health protection from multiple compounds found to be widespread in
Michigan public drinking water supplies.

It is imperative for Michigan to promulgate the proposed rules as soon as practicable. Testing continues to turn up new
sites of PFAS contamination in Michigan, many of them exposing citizens to substantial health risks. Federal rules are
likely years away and may not provide the level of protection that the people of

Michigan want and need for public health and the environment. We applaud Governor Whitmer and the Michigan
Department of Environment, Great Lakes and Energy (EGLE) for your initiative to address the problem head-on.

And we also urge improvements to the rules as detailed in our attachment.

Sincerely,

Kelly Thayer
Deputy Director

FLOW (For Love Of Water)

153> East Front St., Suite 203C



Traverse City, MI 49684
@flowforwater.org
(office)
(cell)

=
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January 31, 2020

Drinking Water and Environmental Health Division

Michigan Department of Environment, Great Lakes, and Energy
Attention: Suzann Ruch

PO Box 30817

Lansing, Michigan 48909-8311
egle-pfas-rulemaking@michigan.gov

VIA ELECTRONIC SUBMISSION

FLOW (FOR LOVE OF WATER) COMMENTS ON THE PROPOSED SAFE DRINKING WATER ACT RULE SETTING
MAXIMUM CONTAMINANT LEVELS (MCLS) FOR SEVEN PFAS COMPOUNDS IN PUBLIC DRINKING WATER

Dear Ms. Ruch:

We are writing to express support for the proposed Safe Drinking Water Act rule setting maximum
contaminant levels (MCLs) for seven PFAS compounds in public drinking water, Ruleset 2019-35 EG, R
325.10101 R 325.12820. These rules will provide critical public health protection from multiple compounds
found to be widespread in Michigan public drinking water supplies.

It is imperative for Michigan to promulgate the proposed rules as soon as practicable. Testing continues to
turn up new sites of PFAS contamination in Michigan, many of them exposing citizens to substantial health
risks. Federal rules are likely years away and may not provide the level of protection that the people of
Michigan want and need for public health and the environment. We applaud Governor Whitmer and the
Michigan Department of Environment, Great Lakes and Energy (EGLE) for your initiative to address the
problem head-on.

We are particularly pleased with the science-based process used to develop the rule and the fact that it
generally takes into account emerging research findings, resulting in proposed limits more protective of human
health than those in place or proposed by some other states. However, New Hampshire performed new
analysis of research conducted in 2018 to set an MCL for PFHxS of 18 ppt on research that shows a relationship
between PFHxS exposure and impaired reproduction. The HBV recommended in Michigan for PFHxS is 2.5
times higher, or 51 ppt. Given the rapid pace at which new toxicological information on the low dose effects of
PFAS chemicals on human health is emerging, Michigan should strive to reflect the very best science in its
assessment of water safety.

We also urge the following improvements to the rules:

e Atotal PFAS MCL. We urge a treatment-based water standard for drinking water systems with
detectable PFAS. A focus on treatments that are effective for broad numbers of PFAS chemicals will

153% EAST FRONT STREET SUITE 203C
TRAVERSE CITY, Ml 49684 FLOWFORWATER.ORG



have significant co-benefits of reducing the bulk of unclassified PFAS chemicals, which include
precursors to PFOS, PFOA and other PFAS chemicals with individual health-based values.

e Class-based regulation. The proposed values for individual PFAS chemicals are not protective against
the likelihood of additive effects from multiple PFAS. Michigan water testing confirms that when water
is contaminated with PFAS, people are nearly always ingesting multiple chemicals. PFAS chemicals,
including newer generation PFBS and GenX, share many of the same toxicity endpoints, including harm
to the liver, thyroid, and kidney. The state should set group values, at minimum for all the carboxylic
acids (PFOA, PFNA, PFHxA, Genx) and a separate combined HBYV for all the sulfonic acids (PFOS, PFHXxS,
PFBS) on their list.

In addition to setting numeric standards for individual compounds of PFAS, the state should set a
cumulative limit. A cumulative limit would create a level of protection for residents exposed to
multiple PFAS chemicals at a time.

¢ Require a health review in two years. The state is moving forward with setting drinking water
standards for seven PFAS compounds. While a step in the right direction, that approach leaves
thousands of PFAS compounds unregulated. The science on the risk and toxicity of PFAS chemicals is
rapidly developing; standards set today could quickly become out of date as new research on toxicity
comes in. To ensure Michigan remains ahead of the curve and maintains science-based standards that
are protective of public health, the state should conduct a health review two years after the PFAS
drinking water standards go into effect. This requirement should be written into the PFAS drinking
water rules.

e Conduct at least three years of quarterly sampling. We do not know enough about how PFAS moves
in the environment or if there are seasonal changes to discharges of PFAS to be able to set reduced
sampling frequencies. The current rule requires some quarterly sampling, but also allows water plants
to reduce in some cases to sampling every six months or only once a year. At a minimum, given the
unknowns, all water systems should test quarterly for three years. That will give the state a solid
baseline of knowledge to know when PFAS may or may not spike and which supplies are most at risk of
exposure. From there the state can better establish a reduced sampling frequency process.

e Protect fetuses, infants and children. Fetuses and infants have greater exposure to PFAS than adults,
and are also more sensitive to the effects of these contaminants. Almost all fetuses and infants will
have some degree of exposure, including exposure as fetuses during pregnancy through placental
transfer. For infants, exposure may be further elevated due to ingestion of contaminated breastmilk (a
result of the mothers’ ingestion of contaminated water and other sources) or infant formula prepared
with contaminated drinking water.

Levels of PFOA and PFOS in breast milk are much higher than what is typically found in drinking water,
as PFOA and PFOS bioaccumulate in the body and are then transferred into the breast milk. Moreover,
since infants consume approximately five times more water per body weight than adults, their
exposure is likely higher than adults regardless of whether they are breastfed or are fed infant formula
prepared with PFAS- contaminated drinking water. Infant blood serum levels of PFAS are often the
highest of any age group in studies that compare people in multiple stages of life.

Compounding the issue of increased exposure, fetuses, infants, and children are also more vulnerable
FLOW | 2
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to exposure-related health effects than adults. The young may be more sensitive to the effects of PFAS
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 and/or in early childhood may
result in decreased birthweight, decreased immune responses, and hormonal effects later in life.

The National Academy of Sciences (NAS) has recommended the use of an additional uncertainty factor
of 10 to ensure protection of fetuses, infants and children who often are not sufficiently protected
from toxic chemicals such as pesticides by the traditional intraspecies (human variability) uncertainty
factor. Congress adopted this requirement in the Food Quality Protection Act for pesticides in foods.
Considering the many health effects linked to PFAS that affect this vulnerable population and the
substantial data gaps on exposure and toxicity of these compounds in complex mixtures, we
recommend the use of this uncertainty factor when deriving health-protective benchmarks for PFAS.

These proposed rules are a critical bulwark in the defense of our families, fish and wildlife from the risk of
exposure to PFAS. They are strongly supported by cutting-edge science. We urge their adoption with the
improvements noted above.

Sincerely,

Kelly Thayer

Deputy Director

FLOW (For Love Of Water)
1537 East Front St., Suite 203C
Traverse City, MI 49684

.@flowforwater.org
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Smith, lan (EGLE)

From: Daniel Brown <-@HRWC.ORG>

Sent: Tuesday, January 28, 2020 3:35 PM

To: EGLE-PFAS-RuleMaking

Subject: HRWC public comments regarding proposed MCLs for PFAS compounds
Attachments: Comments to EGLE on PFAS MCLs 2020-01-14.pdf

Categories: Blue Category

Dear Ms. Ruch,

Attached, please find the Huron River Watershed Council’s public comments regarding the proposed Maximum
Contaminant Levels (MCLs) for 7 PFAS compounds.

Thank you to you and your colleagues at EGLE and other state agencies for your work on the issue.

Daniel A. Brown
Watershed Planner
Huron River Watershed Council | Huron River Water Trail

I | 1100 N Main, Suite 210, Ann Arbor, MI 48104




Huron
River
Watershed

Q@ Council

1/14/2020

EGLE, DWEHD, Attention: Suzann Ruch
P.O. Box 30817, Lansing, MI 48909-8311

To Whom it May Concern,

The Huron River Watershed Council has been involved in efforts to address PFAS contamination in the
Huron River watershed since the summer of 2018. During that time, we have gained practical knowledge
of how changes in policy regarding PFAS may affect cleanup criteria and how the guidelines may be
interpreted at the community level.

HRWC appreciates the substantial monitoring and communication effort that MPART and EGLE are
continuing to lead. The pace of action to address PFAS contamination is encouraging, and HRWC is
committed to helping MPART and other state entities protect Michigan residents from these toxic
chemicals. We believe the proposed rules and process for establishing Maximum Contaminant Levels for
7 PFAS compounds should be carried forward without further delay. They are a vast improvement from
the absence of meaningful protection Michigan residents currently have.

That said, based on discussions during the EGLE listening sessions, and based on discussions with other
legal and scientific experts, HRWC has several concerns regarding the Health-based values to be used in
the EGLE process for establishing Maximum Contaminant Levels for 7 PFAS compounds.

1. The Health-based values from MPART are an improvement from EPA guidelines, but new
information coming from New Hampshire and North Carolina suggests that some of the
proposed Michigan MCLs are still way too high for specific chemicals. (GenX, PFBS, PFHxS,
PFHxA)

2. The health-based values don’t include a total PFAS contamination level similar to the cumulative
level that EPA recommends. EGLE needs to put a combined MCL in place for total PFAS.

3. PFAS should be regulated as a class of chemicals. There are over 5000 of them and placing
regulations on some may simply make polluters use other PFAS compounds. Class regulations,
or regulations on subclasses, would avoid the use of regrettable substitutes.

4. MCLs for PFAS should be based on scientific evidence to protect human health and the
environment. They should not be relaxed based on economic, commercial or industrial
concerns.

Beyond these concerns regarding the MCL’s specifically, HRWC believes the most complete and cost-
effective solutions available for addressing PFAS is through comprehensive watershed strategies in
which sources of PFAS are addressed proactively and in collaboration with communities that use
affected drinking water. It is far cheaper to taxpayers to remove these chemicals from groundwater and
surface water at the source, and it is far more protective of human health.

In the Huron River watershed, we unfortunately have experienced precisely this dimension of PFAS
contamination. Ann Arbor draws 85% of its drinking water from the Huron River, which is contaminated



by sources upriver and a major source in Wixom. Ann Arbor is effectively treating for PFOS and PFOA,
but at great cost to residents even though most of the contamination originated from a private company
outside of the city.

HRWC believes collaborative solutions can be found among communities and private sources of
contamination that benefit all parties and reduce overall treatment costs. In such cases, state leadership
would be valuable for working across municipal boundaries. This would be a capacity in which EGLE and
MPART could reaffirm their commitment to environmental protection.

We look forward to new ideas and leadership from EGLE as Maximum Contaminant Levels for PFAS
chemicals are established in the near future.

Sincerely,

Rebecca Esselman
Executive Director
Huron River Watershed Council



Smith, lan (EGLE)

From: Risotto, Steve <_@americanchemistry.com>

Sent: Friday, January 31, 2020 5:05 PM

To: EGLE-PFAS-RuleMaking

Subject: ACC comments on the MCL Proposal for PFAS
Attachments: ACC-CPTD comment on EGLE PFAS MCL proposal.pdf

The comments of the Chemical Products and Technology Division of the American Chemistry Council on EGLE’s MCL
proposal for PFAS are attached.

Steve
Stephen P. Risotto
@americanchemistry.com
(voice)
(mobile)

+++++++++H -+ This message may contain confidential information and is intended only for the
individual named. If you are not the named addressee do not disseminate, distribute or copy this email. Please notify the
sender immediately by email if you have received this email by mistake and delete this email from your system. E-mail
transmission cannot be guaranteed to be secure or error-free as information could be intercepted, corrupted, lost,
destroyed, arrive late or incomplete, or contain viruses. The sender therefore does not accept liability for any errors or
omissions in the contents of this message which arise as a result of email transmission. American Chemistry Council, 700
— 2nd Street NE, Washington, DC 20002, www.americanchemistry.com
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January 31, 2020

Mr. Eric J. Oswald

Director

Drinking Water and Environmental Health Division

Michigan Department of Environment, Great Lakes, and Energy
525 West Allegan Street

P.O. Box 30473

Lansing, M| 48909-7973

Re: Rule Set 2019-35 EG — PFAS Amendment to Supplying Water to the Public Rule
Dear Mr. Oswald:

The Chemical Products and Technology Division of the American Chemistry Council
(ACC/CPTD) submits the following comments on the proposed maximum contaminant levels
(MCLs) for seven per- and polyfluoroalkyl substances (PFAS). ACC represents a number of
companies with an interest in the use of the best scientific information to develop standards for
PFAS such as the MCLs under consideration by the Department of Environment, Great Lakes,
and Energy (EGLE).

ACC/CPTD commends the Department for the transparent process it has used to
develop the draft standards. We remain concerned about the accelerated timetable for this
rulemaking process, but we are encouraged by EGLE’s efforts to hear from stakeholders. The
rush to develop the MCL proposal is reflected in the inadequacy of the Regulatory Impact
Statement (RIS) that EGLE has filed for the rulemaking. Our comments address several
contradictory and/or incomplete statements in the RIS about the impact of the proposal on
small water utilities and the failure to discuss viable regulatory alternatives to the current
proposal. We also provide comments on the analysis of the available data by the scientific
advisory workgroup (SAWG) convened by the Department, which are the basis of the proposed
MClLs.

Impact of Proposal on Small Water Systems and Residents

As noted in the RIS, EGLE has identified 22 water systems that will be impacted by the
MCL proposal after a comprehensive state-wide sampling program.® EGLE indicates that these

1 The Michigan PFAS Action response Team web site currently lists 76 sites. It is not clear whether the 22 sites
identified in the RIS are included in the list of 76 and if there are an additional sites that may be impacted by
the proposal. (https://www.michigan.gov/pfasresponse/0,9038,7-365-86511 95645---,00.html).
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22 systems treat a total of 0.93 million gallons of water per day — an average of about 42,000
gallons/day per system. Yet, the Department asserts in its response to item 16 that “most of
the contamination found to date occurs in larger systems.” In fact, the system with the highest
level of contamination identified by EGLE’s sampling serves only about 3,000 residents in the
city of Parchment and surrounding townships.?

In addressing the impact on small business elsewhere in the RIS, EGLE suggests that the
impact on small private water supplies “should be minimized due to the low amount of water
treated.” While it is not clear which water supplies the Department considers small, the impact
on these systems is determined by their ability to afford the required changes — not the amount
of water they treat. In fact, the cost of treatment systems likely will be disproportionately
higher for smaller systems with less access to capital and less ability to pass the costs onto to
their customers.

In addition to the uncertainty regarding the estimate of 22 affected water supplies, the
EGLE website indicates that Department conducted quarterly monitoring at drinking water
supplies where PFAS levels were reported to be 10 parts per trillion (ppt) or greater.® This
sampling, conducted for 12 months, was intended to help determine if there are seasonal
changes in PFAS levels and to help prioritize and direct next steps. It is unclear if, or how, the
EGLE quarterly monitoring data were incorporated into the impact statement. A significantly
different conclusion might be reached if these quarterly data were taken into account. A robust
cost-benefit analysis might even assess whether an alternative MCL would be more effective
given the distribution of exceedances of median, average, and maximum treated drinking
water.

EGLE’s estimates for the cost of installation and maintenance of granulated activated
carbon (GAC) treatment systems, moreover, are based on information developed by the state
of New Hampshire. Yet, New Hampshire estimated the costs to treat drinking water only for
four PFAS that are more readily removed from water* — and did not consider treatment of the
more recalcitrant short-chain PFAS included in EGLE’s proposal.®> In the GAC installation
example cited in the RIS, Plainfield Township reportedly installed an additional type of GAC

2 Based on the number of customers, the Parchment water system falls into one of the smallest categories of
community supply providers under the state’s Safe Drinking Water Act (1976 PA 399).

3 https://www.michigan.gov/pfasresponse/0,9038,7-365-95571 95577 95587 95620-508857--,00.html

4 The substances are perfluorooctanoic acid (PFOA), perfluorooctane sulfonate (PFOS), perfluorohexanesulfonic
acid (PFHxS), and perfluorononanoic acid (PFNA).

5 Short-chain PFAS included in the proposal are perfluorohexanoic acid (PFHxA), perfluorobutanesulfonic acid
(PFBS) and hexafluoropropylene oxide dimer acid (HFPO-DA)
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system designed to more effectively remove all types of PFAS.® In addition to the added cost of
installation, these systems likely will require more frequent maintenance.

Since these capital and maintenance costs will ultimately be passed onto the customers
(i.e., ratepayers) of the water systemes, it is imperative that EGLE evaluate how these costs
would impact the households served by the systems. In addressing the costs for individual
households, EPA’s 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% 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, EGLE cannot determine whether the
proposed MCLs will or will not cause economic harm.®

Consideration of Regulatory Alternatives

In the RIS, EGLE suggests that there are “no reasonable alternatives” to the proposed
MCLs that would achieve the same or similar goals and suggests that the MCLs were set by “an
expert panel that considered the latest scientific data available.” The expert panel’s
conclusions were not subject to outside review, however, despite the fact that the proposed
standards are the first of their kind for three of the seven PFAS (PFBS, PFHxA, HFPO-DA). As
discussed later in these comments, moreover, the panel’s conclusions are not consistent with
those reached by the US Environmental Protection Agency (EPA) for three of the four
substances that have been evaluated by EPA or with evaluations conducted by other regulatory
authorities (e.g., Health Canada). In the case of PFNA, PFHxS, and PFHxA, EPA has yet to make
evaluations available. As EGLE notes, EPA has only developed lifetime Health Advisories (LHAs)
for PFOA and PFOS under the federal Safe Drinking Water Act.

One obvious regulatory alternative that EGLE does not appear to have considered is to
establish MCLs for PFOA and PFOS equal to EPA’s LHA of 70 ppt and to continue monitoring
levels of the other five PFAS while EPA develops guidance on these substances. Based on the
statewide PFAS sampling, only 2 water systems had PFAS above EPA’s LHAs and targeted
treatment in those areas is already in place. This would ensure that Michigan residents served
by public water systems are not exposed to levels of PFOA and PFOS that EPA has concluded
may present a health concern, while allowing EGLE to respond quickly as information develops
on the other substances that it has identified.

Recommendations of the Science Advisory Workgroup

6 https://www.plainfieldmi.org/services/water/gac filter project.php

7 https://www.epa.gov/ndwac

8 Itis also likely that the initial and ongoing sampling costs associated with the DES proposal will be passed onto
customers and should be included in DES’ affordability calculation.
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ACC/CPTD agrees with the recommendations from the SAWG to establish individual
standards for those PFAS for which sufficient information is available. We support the use of
allometric scaling for PFAS with short biologic half-lives (i.e., PFHxS, PFBS, HFPO-DA), and urge
the Department to apply body-weight scaling to all such PFAS since the available data suggest
that these substances are relatively short elimination half-lives. ACC is concerned, however,
about several of the decisions the SAWG made in developing its recommendations. These
concerns are explained below.

Dosimetric Extrapolation - Use of Pharmacokinetic Data

A key mechanistic issue involved in assessing the health effects of the PFAS is an
estimate of the serum elimination half-lives of the chemicals since the half-live is a critical
component in extrapolating doses from exposed animals to humans. Since the half-lives for
long-chain PFAS like PFOA, PFOS, PFHxS, and PFNA have been found to be significantly longer in
humans than in rodents, extrapolation from doses in animals to equivalent dosing in humans
(the human equivalent dose, or HED) has involved adjustments to account for the observed
half-life differences and/or clearance rates.

For the short-chain PFAS included in the proposal -- PFHxA, PFBS and HFPO-DA -- ACC
supports the use of the default approach of body-weight scaling to estimate the HED for the
selected animal studies® — consistent with EPA guidance'® and the state of the science in the
use of body weight allometric scaling.*! Although the data may not be sufficient to model
external dose and clearance in humans, the information available for these three substances
suggest that they are eliminated relatively rapidly and thus will not accumulate -- in contrast to
PFOA and PFOS. As a result, body-weight scaling is the most appropriate approach to
estimating the HED.

In its assessments for PFOA, PFQOS, PFHxS, and PFNA, the SAWG calculated the HED by
the adjusting the serum concentration in rodents measured at the drinking water exposure by
the rate of clearance (CL) of the substance from the human body. The CL was calculated using
the estimated volume of distribution (V4) and serum elimination half-life. Internal dose ratios
predicted by the available physiologically-based pharmacokinetic (PBPK) models for PFOA and
PFOS indicate, however, that the interspecies extrapolations for long-chain PFAS are highly

9 EPA used body-weight scaling for its recent toxicity assessments of hexafluoropropylene oxide dimer acid
(GenX) and perfluorobutane sulfonate (PFBS).

10 EPA. Recommended Use of Body Weight % as the Default Method in Derivation of the Oral Reference Dose.
Office of the Science Advisor. Risk Assessment Forum. Washington, DC. EPA/100.R11/001 (2011).

11 Sharma V and McNeill JH. To scale or not to scale: the principles of dose extrapolation. Brit J of Pharma
157(6):907-921 (2009).
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dose dependent, and result from nonlinear toxicokinetics.'> Furthermore, findings from a large
data set of 28-day oral gavage rat studies conducted by the National Toxicology Program (NTP)
underscore the differences in dose-response relationships between PFOA and PFOS across a
wide range of endpoints.!®* These findings further suggest that dosimetry scaling is unlikely to
be linear across a broad dose range. As a result, a single interspecies extrapolation factor such
as that used by EPA is not scientifically supportable for long-chain PFAS like PFOA or PFOS.
Instead an approach that uses chemical-specific adjustment factors (CSAFs)* derived from the
PBPK models better addresses the issue of nonlinear toxicokinetics for long-chain PFAS and its
impact on interspecies extrapolation.'®

Using such an approach, Health Canada compared dose metrics predicted by the various
animal PBPK models to calculate a CL ratio between species (CLa/CLy) for PFOA and PFOS.®
They reasoned that using the model data to derive the CLa/CLy allows for a more appropriate
comparison of doses of the same magnitude.” Using the CL ratio to estimate exposures,
Health Canada’s analysis indicates that the approach taken by the SAWG underestimates the
human clearance rate for PFOA and PFOS and, as a result, leads to dramatic underestimates of
human exposures that are 10 to 500 times lower than actual.

To the extent that toxicokinetic data are available for the PFHxS and PFNA, ACC urges
EGLE to base the HED on the CL ratio for the relevant dose range, rather than an estimate

based on a single extrapolation factor.

Estimating Drinking Water Exposure

12 Loccisano AE et al. Comparison and evaluation of pharmacokinetics of PFOA and PFOS in the adult rat using a
physiologically based pharmacokinetic model. Reprod Toxicol 33(4):452-467 (2012).

13 NTP. Final reports from the PFAS 28-Day toxicity studies TOX-96 and TOX-97 (2019).
https://ntp.niehs.nih.gov/whatwestudy/topics/pfas/index.html

14 World Health Organization (WHO). Chemical specific adjustment factors for interspecies differences and

human variability: guidance document for use of data in dose/concentration—response assessment.
International Programme on Chemical Safety. World Health Organization. Geneva (2005).
http://apps.who.int/iris/bitstream/handle/10665/43294/9241546786 eng.pdf;jsessionid=45918ABD3B0O7EF9
44ACD546CF50B974F?sequence=1

15 Sources of nonlinear toxicokinetics include kidney filtration, protein binding, and other nonlinear processes.

16 For each species, the PBPK model was used to predict internal doses for a broad range of oral doses. Model
simulations were continued until steady-state conditions or expected lifetimes were reached (Loccisano et al.
2012).

17" Health Canada. Guidelines for Canadian Drinking Water Quality — Guideline Technical Document —
Perfluorooctanoic Acid (PFOA). Ottawa, Ontario (2018); Health Canada. Guidelines for Canadian Drinking
Water Quality — Guideline Technical Document - Perfluorooctane Sulfonate. Ottawa, Ontario (2018).
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In estimating drinking water exposure to PFOA, PFOS, PFHxS, and PFNA, the SAWG
assumed a relative source contribution (RSC) of 50 percent and used a transgenerational model
to estimate exposure over an extended period of time.'® According to data collected by the
Center for Disease Control and Prevention (CDC), mean serum levels of PFOA and PFOS have
declined dramatically in the US population between 1999 and 2016 as a result of the phase out
of use.’® (See Figure 1). Given this decline, it is likely that drinking water contributes an even
greater percentage of total exposure than the 50 percent assumed by the Workgroup —
particularly in areas where drinking water contamination has been detected.

PFOS (ug/L)

NHANES - PFOS + PFOA

35
30
25

20 4

0
1999-2000 2001-2002 2003-2004 2005-2006 2007-2008 2009-2010 2011-2012 2013-2014 2015-2016

-—PFOS PFOA

Figure 1. Serum levels of PFOA and PFOS, 1999-2016.%°

The transgenerational model used by the SAWG attempts to estimate serum levels of
long-lived PFAS from birth through adulthood, without adjusting for the nonlinear
toxicokinetics described earlier. As a result, it is likely to overestimate serum levels associated
with a particular drinking water scenario — particularly related to exposure through breast milk.
In fact, the serum levels predicted by the model are well above those from other models that

18 Goeden HM et al. A transgenerational toxicokinetic model and its use in derivation of Minnesota PFOA water
guidance. J Exp Sci Environ Epidem 29:183-195 (2019).

19 CDC. Fourth national report on human exposure to environmental chemicals, updated tables (January 2019).
https://www.cdc.gov/exposurereport/index.html. Declines in PFHxS and PFNA serum levels have not been as
dramatic.

20 Human exposure monitoring is conducted as part of CDC’s National Health and Nutrition Examination Survey

(NHANES).
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have been developed,?! and are inconsistent with the empirical data that are available. While
the model used by the workgroup predicts that serum levels stay well above adult
concentrations for the first 5 years in a breast-fed infant, Fromme et al. (2010) reported that
levels dropped significantly after the first 6 months among 40 mother-infant pairs in
Germany.?? A study of participants in the 2013-14 NHANES, moreover, reported that serum
levels of PFOA, PFOS, PFHxXS, and PFNA in children from 3 to 5 years old were at or below adult
levels.?3

A 2016 study in Norway of toddlers at age 3 pinpointed the conclusion that
“transplacental transfer, prenatally, and breastfeeding, postnatally, are among the main
determinants of PFOS, PFOA, and PFHxS concentrations in toddlers, while that was not the case
for PFNA.”2% Specific relevant trends noted by the Norwegian researchers included the
conclusion that, while levels of PFOA in children were related to the length of time the child
was breastfed, “PFNA concentrations in children were not associated with either maternal
concentrations or breastfeeding duration.” This underscores the fact that not all PFAS have the
same physical/chemical or toxicokinetic behavior, and generalizing into one transgenerational
model for all PFAS is inappropriate.

Workman et al. (2019) found plasma PFAS to be associated with maternal
characteristics but PFASs were not associated with developmental effects, with the exception
that perfluoroundecanoic acid (PFUA) was negatively associated with birth weight.?> This
example of a recent negative study for developmental effects (e.g., finding no human effect
that mirrors the potential animal study effect) at relevant levels of human PFAS exposure is an
important moderator that has been overlooked as EGLE extrapolates directly from animal
studies without regard to the relevance of the dose. Toxicologists would assert that the
explanation for this is not only the need for body weight scaling and allometric adjustment, but
also a quantitative understanding of the nonlinear kinetics involved in the multiple potential
modes of action for the various PFAS chemicals.

21 Mondal D et al. Breastfeeding: a potential excretion route for mothers and implications for infant exposure to
perfluoroalkyl acids. Environ Health Persp 122(2):187-912 (2014); Mogensen U et al. Breastfeeding as an
exposure pathway for perfluorinated alkylates. Environ Sci Technol 49:10466—-73 (2015).

22 Fromme H et al. Pre and postnatal exposure to perfluorinated compounds (PFCs). Environ Sci Tech 44:7123-
7129 (2010).

23 Ye X et al. Per- and polyfluoroalkyl substances in sera from children 3 to 11 years of age participating in the
National Health and Nutrition Examination Survey 2013-2014. Intl J Hyg Environ Health 221:9-16 (2018).

24 papadopoulou E et al Exposure of Norwegian toddlers to PFAS: The association with breastfeeding and
maternal PFAS concentrations. Environ Intl 94:687-694 (2016).

2> Workman CE et al. Associations between concentrations of perfluoroalkyl substances in human plasma and
maternal, infant, and home characteristics in Winnipeg, Canada. Env Pollut 249:758-766 (2019).
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Perfluorooctanoic Acid (PFOA)

The two studies selected as the basis for Michigan’s MCL recommendation
(Onishchenko et al. 2011; Koskela et al. 2016) provide results from animals exposed to a single,
high dose and do not allow for dose-response modelling. Consequently, they are not
appropriate as a basis for establishing a regulatory standard. The animal data suggesting
effects in mammary gland development are equivocal, moreover, and do not provide any
evidence of possible endocrine effects (and a 3-fold database uncertainty factor).

In the study by Onishchenko et al. mild sex-related differences in exploratory behavior
patterns were reported after 5 weeks of age. PFOA-exposed males were more active, while
PFOA-exposed females were less active, than their respective controls. In the second principal
study, Koskela et al. (2016) reported mild alterations in bone morphometry and mineral density
of femurs and tibias in mice while noting that the biomechanical properties of the bones were
not affected. Based on the absence of an impact on mechanical function, the biological
significance of bone geometry and mineral density alterations is uncertain and may not be a
suitable basis for the MCL calculation. Notably, no increases in the occurrence of
malformations/variations were observed in similar studies conducted in rats.2%27 Koskela et al.
also appear to have conducted their statistical analysis on a per-fetus basis, rather than per-
litter as advised by EPA’s guidelines, for assessing developmental toxicity which has been widely
critiqued as a study deficiency in the past.?®

Lau et al. (2006)?° also reported skeletal effects in the offspring of mice exposed to
PFOA, but the effects neither increased in a dose-related manner nor in severity and would
generally not be considered biological significant. 3° In noting the striking difference between
their results and the minor effects reported in the two-generation study in rats by Butenhoff et
al. (2004), the authors suggest that they are most likely related to toxicokinetic differences
between the two species.

26 Staples et al. The embryo-fetal toxicity and teratogenic potential of ammonium perfluorooctanoate (APFO) in
the rat. Fundam Appl Toxicol 4(3 Pt 1): 429-440 (1984).

27 Butenhoff et al. The reproductive toxicology of ammonium perfluorooctanoate (APFO) in the rat. Toxicol

196(1-2):95-116 (2004).

2 EPA. Guidelines for developmental toxicity risk assessment. Risk Assessment Forum. EPA/600/FR-
91/001(December 1991). (EPA Guidelines 1991). https://www.epa.gov/risk/guidelines-developmental-toxicity-
risk-assessment

2 Lau Cetal. (2006). Effects of perfluorooctanoic acid exposure during pregnancy in the mouse. Toxicol Sci
90(2): 510-518 (2006).

30 EPA Guidelines 1991, at 13. The 1991 guidelines note that a dose-related increase in variations in skeletal
ossification is interpreted as an adverse developmental effect, but assessing the biological significance of the
variation must take into account what is known about the developmental stage.
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In addition to developmental effects, the SAWG also identified evidence of delayed
mammary gland development in the laboratory studies. Research has shown that many
metabolic effects of exposure to PFOA in rodents can be explained by the activation of
xenosensor nuclear receptors such as the peroxisome proliferator activated receptor alpha
(PPARa) in the liver.3! These effects are of questionable relevance for human health risk
assessment since the associated proliferative response in mice has not been observed in
humans.3? While the study by Macon et al. (2011),33 observed a delay in mammary gland
development in CD-1 mice, the results in other mouse studies are equivocal and support a
PPARa-activated mechanism — not one mediated through endocrine effects. Albrecht et al.
(2013), for example, did not find alterations in mammary gland development in offspring of
wild type, PPARa-null, or PPARa humanized mice following in utero exposure to PFOA.3*

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.®> Based on the weight of the evidence, the available data do not
support an association between PFOA exposure and delayed mammary gland development
and, therefore, an additional uncertainty factor is not appropriate.

Perfluorooctane Sulfonic Acid (PFOS)

The immune system effects reported by Dong et al. (2009), that are the basis of the MCL
recommendation, conflict with the findings reported by other researchers. In addition, the
decision to focus on immune effects as the basis for its proposed MCL runs directly counter to
the specific concerns expressed about these data by both the US Environmental Protection
Agency (EPA) and Health Canada.

31 see for example: Bjork JA et al. Multiplicity of nuclear receptor activation by PFOA and PFOS in primary human
and rodent hepatocytes. Toxicol 288: 8-17 (2011).

32 An understanding of the biological functions and role in chemical effects of PPARa has been facilitated by the
use of a mouse model that lacks a functional PPARa (the PPARa-null mouse). Many of the effects of
peroxisome proliferators have been shown to be mediated by PPARa as these effects were not observed in
similarly treated PPARa-null mice. See Corton JC et al. Mode of action framework analysis for receptor-
mediated toxicity: the peroxisome proliferator-activated receptor alpha (PPARa) as a case study. Crit Rev
Toxicol 44(1):1-49 (2014).

33 Macon MB et al. Prenatal perfluorooctanoic acid exposure in CD-1 mice: low dose developmental effects and
internal dosimetry. Toxicol Sci 122: 134-45 (2011).

34 Albrecht PP et al. A species difference in the peroxisome proliferator-activated receptor a-dependent
response to the developmental effects of perfluorooctanoic acid. Toxicol Sci 131:568-582 (2013).

35 White SS et al. Gestational and chronic low-dose PFOA exposures and mammary gland growth and
differentiation in three generations of CD-1 mice. Environ Health Persp 119(8):1070-1076 (2011).

americanchemistry.com® 700 Second St., NE | Washington, DC 20002 | ||| G

\7


https://www.ncbi.nlm.nih.gov/pubmed/?term=Corton+et+al.+2018%2C+Arch.+Toxicol.+Jan%3B92(1)%3A83-119

Mr. Eric J. Oswald
January 31, 2020
Page 10

Several studies have investigated potential effects on the immune system -- natural
killer (NK) cell activity and plaque forming cell (PFC) response in mice exposed to PFOS.
Although the studies reported immune effects, EPA concluded that the differences in the levels
at which effects were reported (and conflicts in the direction of the effects) “highlight the need
for additional research to confirm the [no-observable-adverse-effect level or NOAEL] and
[lowest-observable-adverse-effect level or LOAEL] for the immunological endpoints.”3¢ Health
Canada reached a similar conclusion noting that “[flurther exploration should be performed to
address the nearly two orders of magnitude difference in LOAELs in the studies before these
endpoints can be reliably considered as a basis for risk assessment.”3” The inconsistency of
these study results is detailed below.

Dong et al. reported decreased PFC response in male C57BL/6 mice at 0.083 mg/kg per
day by gavage.3® Terminal serum concentrations of PFOS among these mice was 7,132
nanograms per milliliter (ng/ml). While the authors identified a NOAEL of 0.0083 mg/kg, a
subsequent report by the same group did not observe a PFC response at 0.0167 mg/kg per day
(2,360 ng/ml) by gavage. 3° Although a gavage study by Peden-Adams et al. (2008)*° identified
decreased PFC response in male B6C3F1 mice exposed to a lower dose than that reported by
Dong et al., concerns about the reliability of the serum levels reported in the mice make
interpretation of the data difficult.*

In contrast, a dietary study with B6C3F1 mice did not find a change in PFC response in
males exposed to 0.25 mg/kg per day for 28 days, resulting in serum PFOS levels of 12,000
ng/ml.*2 In the only study designed to measure immune effects in rats, moreover, the NOAEL

36 EPA. Health Effects Support Document for Perfluorooctane Sulfonate (PFOS). EPA 822-R-16-202 (May 2016).

37 Health Canada. Guidelines for Canadian Drinking Water Quality — Guideline Technical Document —
Perfluorooctane Sulfonate (PFOS). Ottawa, Ontario (2018).

38 Dong GH et al. Chronic effects of perfluorooctanesulfonate (PFOS) exposure on immunotoxicity in adult male
C57BL/6 mice. Arch Toxicol 83:805—-815 (2009)

3% Dong GH et al. Sub-chronic effect of perfluorooctanesulfonate (PFOS) on the balance of type 1 and type 2
cytokine in adult C57BL6 mice. Arch Toxicol 85(10): 1235-1244 (2011).

40 peden-Adams MM et al. Suppression of humoral immunity in mice following exposure to perfluorooctane
sulfonate. Toxicol Sci 104(1): 144—-154 (2008).

41 pachkowski B et al. The derivation of a reference dose (RfD) for perfluorooctane sulfonate (PFOS) based on
immune suppression. Environ Res 171:452-469 (2019).

42 Qazi MR et al. 28-day dietary exposure of mice to a low total dose (7 mg/kg) of perfluorooctanesulfonate
(PFOS) alters neither the cellular compositions of the thymus and spleen nor humoral immune responses:
Does the route of administration play a pivotal role in pfos-induced immunotoxicity? Toxicol 267, 132—139
(2010).
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was several orders of magnitude higher than some of the LOAELs from mouse studies. 3 In
addition, a study with PPARa-null 129/Sv mice suggests that immunomodulation in mice was
partially dependent on PPARa.**

Sensitivity to immunological effects in the animal studies appears to be dependent on
several factors — including test species (mice vs rat), route of exposure (gavage vs diet), and
exposure duration. Consequently, EPA and Health Canada have stressed the need for more
research. However, there are no indications that prenatally exposed animals are more sensitive
to apparent PFOS-associated to immunological effects than adults, as changes in PFC response
were not observed at <1 mg/kg per day in B6F3F1 mice exposed in utero on GD 1-17.%

Human Immunological Data

Several epidemiology studies have evaluated potential impacts of PFOS exposure on
immune suppression (infectious disease and vaccine response). As with the animal data, the
human data are inconsistent, as noted by Health Canada which concluded that “associations
are observed between PFOS levels and decreases in antibodies against some (but not all)
ilinesses and the influence of PFOS exposure on demonstrable clinical immunosuppression (i.e.,
incidence of illnesses) appears to be more tenuous.”*® Health Canada further noted that, while
the available animal and human data may indicate immune system changes, “it is unclear
whether small variations in these measures are sufficient to result in adverse health effects in
humans.”

A study of children of the Faroe Islands found an inverse relationship in immune
response with exposure to perfluorinated alkyl acids, with maternal cord PFOS levels negatively
correlated with anti-diphtheria antibody concentration at 5 years. Children in this population
demonstrated increased odds of not reaching protective antibody levels for diphtheria after
vaccination at 7 years old (Grandjean et al. 2012). 4 A subsequent study of a different birth

43 Lefebvre DE et al. Inmunomodulatory effects of dietary potassium perfluorooctane sulfonate (PFOS) exposure
in adult Sprague -Dawley rats. J Toxicol Environ Health A 71:1516-1525 (2008).

4 Qazi MR et al. The atrophy and changes in the cellular compositions of the thymus and spleen observed in
mice subjected to short-term exposure to perfluorooctane sulfonate are high-dose phenomena mediated in
part by peroxisome proliferator-activated receptor-alpha (PPARa). Toxicol 260:68—76 (2009)

4 Keil DE et al. Gestational exposure to perfluorooctane sulfonate suppresses immune function in B6C3F1 mice.
Toxicol Sci 103:77—85 (2008).

4 Health Canada 2018, at 69.

47 Grandjean et al. Serum vaccine antibody concentrations in children exposed to perfluorinated compounds. J
Am Med Assoc 307(4): 391-397.
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cohort from the same location did not observe a relationship between PFOS exposure and
diphtheria antibodies.*®

Increased PFOS exposure was associated with decreased antibodies against rubella in
children from a prospective birth cohort of pregnant women in Norway.*® Prenatal exposure to
PFOS was not associated with hospitalizations for infections in a 2010 Danish cohort study,>®
nor with episodes of common cold, gastroenteritis, eczema or asthma in the Norwegian cohort,
although an association with infection and fever has been reported in a few other studies.
2013). In a Taiwanese cohort study, the median serum PFOS concentration was higher in
asthmatic children,®! and prenatal exposure to PFOS was positively correlated with cord blood
Immunoglobulin E (IgE) levels, particularly in male children. However, Wang et al. (2011) >?
found no association with atopic dermatitis. Cord blood IgE levels, food allergy, eczema,
wheezing, or otitis media were not associated with maternal PFOS in female infants in a
prospective cohort study of pregnant women in Japan.>3

Finally, a cohort of 411 adult members of the C8 Health Project in West Virginia was
evaluated to determine whether there was an association between serum PFOS levels and
antibody response following vaccination with an inactivated trivalent influenza vaccine.>*
Vaccine response, as measured by geometric mean antibody titer rise, was not affected by
PFOS exposure. After reviewing the available human data, Health Canada concluded —

Although some effects on the antibody response have been observed, conflicting
results were common in the dataset, which remains relatively small. A low level
of consistency was observed across studies, with variations between genders,
specific microbial immunoglobins, infections, mother vs. child exposure, and
child years, amongst other characteristics. Moreover, the risk of residual

48 Grandjean P et al. Estimated exposures to perfluorinated compounds in infancy predict attenuated vaccine

antibody concentrations at age 5-years. J Immunotox 14:188-195 (2017).

4 Granum B et al. Pre-natal exposure to perfluoroalkyl substances may be associated with altered vaccine

antibody levels and immune-related health outcomes in early childhood. J Immunotox 10(4): 373-379 (2013).

50 Fei Cet al. Prenatal exposure to PFOA and PFOS and risk of hospitalization for infectious diseases in early

childhood. Environ Res 110: 773-777 (2010).

51 Dong GH et al. Serum polyfluoroalkyl concentrations, asthma outcomes, and immunological markers in a

case—control study of Taiwanese children. Environ Health Perspect 121(4): 507-513 (2013).

52 WangY et al. Modulation of dietary fat on the toxicological effects in thymus and spleen in BALB/c mice

exposed to perfluorooctane sulfonate. Toxicol Lett 204(2-3): 174-182 (2011).

53 Okada E et al. Prenatal exposure to perfluorinated chemicals and relationship with allergies and infectious

diseases in infants. Environ Res 112: 118-125 (2012).
54 Looker C et al. Influenza vaccine response in adults exposed to perfluorooctanoate and

perfluorooctanesulfonate. Toxicol Sci 138: 76-88 (2014).
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confounding, bias, and chance cannot be discarded. These flaws impede
concluding on a causative mechanism, and the nature of the association remains
unclear.>

In considering these data EPA cautioned that “lack of human dosing information . . . precludes
the use of these immunotoxicity data in setting the [reference dose].”>®

Relevance of the Animal Data to Human Risk

The SAWG analysis suggests that the relevance of reduced PFC response observed in
mice to reduced resistance to infection in humans in explaining its rationale for the proposed
MCL. Yet, the human studies generally report no increase in infection in children or adults and
both EPA and Health Canada have questioned whether the small variations in the antibodies
observed in the available studies are sufficient to result in adverse health effects in humans. As
the National Toxicology Program (NTP) noted in its review of PFOS the “effects on diverse
endpoints such as suppression of the antibody response and increased hypersensitivity may be
unrelated.”>” Moreover, while asserting that the SRBC response in mice are “analogous” to
decreased vaccine response in humans, the SAWG offers no supporting information and neither
EPA nor Health Canada have reached a similar conclusion.

The 2016 NTP systematic review of the animal data concluded that it cannot be
confident in the outcome assessment of the Dong et al. 2009 study that is the basis for the
proposed groundwater criterion.”® NTP’s lack of confidence is supported by the inability of
benchmark dose (BMD) modeling of the PFC response data to provide an acceptable fit to any
of the dose-response models included in EPA’s BMD software. The inability of BMD modeling
to yield a valid POD suggests that the 2009 PFC response data reported by Dong et al. are not
sufficiently robust.

The SAWG decision to focus on immune system effects as the basis for its proposed MCL
for PFOS runs directly counter to the specific concerns expressed about these data by both EPA
and Health Canada. The analysis provided offers little support for the relevance of the available
animal and human data, which NTP’s systematic review is clear to caution may not be related
to actual health effects in humans.

Perfluorononanoic Acid (PFNA)

55 Health Canada 2018, at 40.
5% EPA 2016, at 4-7.

57 NTP. Monograph on Immunotoxicity Associated with Exposure to Perfluorooctanoic acid (PFOA) or
Perfluorooctanoic Sulfonate (PFOS). Office of Health Assessment and Translation. (September 2016).

58 |bid, at 133 (Appendix 3. Risk of Bias Heatmaps).
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The decreased body weight gain and developmental delays reported in the offspring of
mice administered PFNA via gavage in the SAWG-chosen study (Das et al. 2015) occurred
concomitant with maternal toxicity and therefore, should not be used as the critical effect.
Moreover, Wolf et al. (2010) did not report changes in pup body weight or postnatal
development in mice PPARa-null mice at 2 mg/kg-day, suggesting that these effects are rodent-
specific responses to PFNA and of questionable relevance to humans. Reported liver effects in
mice exposed to PFNA also may result from PPARa activation of limited relevance to humans,
although a possible adaptive response increased liver weight and other effects have been
observed in PPARa-null mice.

In addition to concerns about study selection, ACC/CPTD questions the inclusion of a 10-
fold database uncertainty factor based on the lack of serum elimination half-life data in humans
and “uncertainty for associated effects on other physiological processes including the immune
system.”>® According to EPA guidance, database uncertainty factors are typically and properly
applied in the absence of reproductive and developmental information. In the case of PFNA,
developmental toxicity data do exist which suggest that effects are the result of PPARa
activation. As previously discussed, the PPARa relevance to a human response to PFNA is not
clear: alower number of PPARa receptors present in target tissues of humans versus rodents
suggests an obvious difference between the sensitivity of laboratory animals and humans that
logically should result in less concern for PPARa-activated pathways in humans than results
might suggest in animal studies. Information on immune effects is available, moreover, and
suggests that other health effects (e.g., liver weight) are more sensitive than effects in
development or the immune system. Although human serum elimination half-life information
is lacking, inclusion of a poorly supported uncertainty factor is clearly not justified since the
information that does exist from animal studies suggests a half-life that is equal to or only
slightly longer than that of PFOA.®° In light of the limited data available for PFNA, it may be
prudent to defer the development of standards until more data are available.

Perfluorohexanesulfonic acid (PFHxS)

The data selected by the SAWG to derive the MCL come from unpublished research
conducted by the federal National Toxicology Program (NTP). As with all research, these results
should be subject to peer review before they are used in deriving regulatory standards. ACC
agrees with the SAWG that the results reported by Chang et al. 2018 do not represent a

%9 Agency for Toxic Substances and Disease Registry. Toxicological Profile for Perfluoroalkyls. Draft for Public

Comment. US Department of Health and Human Services. Atlanta, GA (June 2018).
80 bid, at 13.

americanchemistry.com® 700 Second St., NE | Washington, DC 20002 | ||| G

\7



Mr. Eric J. Oswald
January 31, 2020
Page 15

significant health effect,®! but questions why the Work Group’s report does not discuss the
study by Butenhoff et al. (2009) which has been used by other groups for assessing the health
effects of PFHxS.%2 The SAWG also does not address the suggestion by Butenhoff et al that
thyroid effects (such as those reported in the NTP study) may be related to hepatocellular
hypertrophy caused by PPARa activation leading to hyperplasia of the thyroid that is likely not
relevant to human health risk.

Before committing to onerous MCLs based on thyroid effects, EGLE should carefully
review human study data on the relevance of thyroid effects and the variability of thyroid
hormones are variable across life. A recent French study reports that PFAS levels at birth were
not associated with TSH levels later in life,®3 and similar studies are underway to continue to
add to the weight of evidence that TSH variance is not a key adverse endpoint, either in the
mothers or the children. Previous study data show a lack of strong evidence to suggest PFAS
are associated with overall TSH and free T4, and even at the highest levels, any statistical
variance in TSH-PFAS concentration correlations does not persist in humans beyond gestational
week 10.%* This would suggest that, even if a potential mechanism of action included possible
competition with T4 for binding to transthyretin (a main carrier protein of thyroid hormone in
mammals), thus increasing TSH and decreasing free T4, that relevant human exposures to PFAS
coming from observational (community epidemiology) studies do not suggest this effect occurs,
either in the mother or infant.

The decision to focus on an unpublished study for deriving the proposed MCL reflects
the limited amount of toxicity data available for PFHxS. The Working Group’s struggle to
address PFHxS are further evidenced by the application of a 10-fold data base uncertainty
factor based on unspecified concerns about early life sensitivity and the lack of two-generation
and immuntoxicity studies. The lack of a two-generation study would justify the use of a 3-fold
uncertainty factor, based on EPA guidance. The SAWG’s concern about early life sensitivity is
addressed by Chang et al. who reported no treatment-related effects on postnatal survival of
development in offspring exposed in utero through PND 36. Although limited, Butenhoff et al.
did not find evidence of immunotoxicity in rats exposed to up to 10 mg/kg per day by gavage
for up to 56 days. If the SAWG does not feel that published reports on the chemical provide a

61 Changs et al. Reproductive and developmental toxicity of potassium perfluorohexanesulfonate in CD-1 mice.
Reprod Toxicol 78:150-168 (2018).

62 Butenhoff JL et al. 2009. Evaluation of potential reproductive and developmental toxicity of potassium
perfluorohexanesulfonate in Sprague Dawley rats. Reprod Toxicol 27(3-4):331-341 (2009).

63 Dufour P et al. Association between exposure to persistent organic pollutants during pregnancy and thyroid
function during childhood: a pilot longitudinal study and literature review. Rev Med Liege 75:37-42 (2020).

5 Inoue K et al. PFAS and maternal thyroid hormones in early pregnancy: Findings in the Danish National Birth
Cohort. Environ Health Persp 127:117002 (2019)
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sufficient basis for developing an MCL, EGLE should defer establishing standards until more
peer reviewed data are available.

ACC’s concerns about using the NTP study results, notwithstanding, the SAWG’s
calculations inappropriately use a benchmark response (BMR) of 20 percent rather than a BMR
of one standard deviation directly observed from study results as advised by EPA’s benchmark
dose (BMD) modeling guidance.®> The SAWG report suggests that a BMR2o provides a more
reliable result, citing an analysis by the Minnesota Department of Health, but does not provide
the analysis for review by stakeholders.

Perfluorohexanoic acid (PFHxA)

ACC agrees with use of the kidney effects in rats reported by Klauning et al. (2015) as
the basis for the proposed MCL. We further support the recommendation to use the default
body weight scaling to derive the human equivalent dose (HED) from the animal data. The
elimination of PFHXA has been shown to scale with body weight and there are no known
species-specific mechanisms that alter elimination kinetics between species.

Although the data base of toxicity information for PFHXA is not as robust as for PFOA
and PFQOS, considerable data do exist for the chemical including toxicity studies with rats and
mice and developmental and carcinogenicity studies in one species. ®® In the absence of a 2-
generation reproductive toxicity study, a 3-fold data base uncertainty factor — not a 10-fold
factor as recommended by the SAWG -- is scientifically appropriate.®’” This generates a drinking
water value that is about 3-fold higher than the MCL proposed by EGLE.%8

Perfluorobutanesulfonic acid (PFBS)

The database for PFBS includes multiple short-term and subchronic-duration toxicity
studies of laboratory animals, multiple developmental toxicity studies with mice and rats, and a
two-generation reproductive toxicity study with rats. The proposed MCL for PFBS is based on
reports of decreases in thyroid hormones in pregnant mice and their female offspring following

85 EPA. Benchmark Dose Technical Guidance. Risk Assessment Forum. Washington, DC. EPA/100/R-12/001 (June
2012). https://www.epa.gov/sites/production/files/2015-01/documents/benchmark_dose_guidance.pdf

66 Luz AL et al. Perfluorohexanoic acid toxicity, part |: development of a chronic human health toxicity value for
use in risk assessment. Reg Tox Pharma 103:41-55 (2019).

5 lbid.

68 Anderson JK et al. Perfluorohexanoic acid toxicity, part II: application of human health toxicity value for risk
characterization. Reg Tox Pharma 103:10-20 (2019)
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gavage exposure to 200 mg/kg per day from GD1 to 20.%° Kidney effects have been reported in
rats exposed to PFBS by gavage, but the SAWG considered them to be a potential
compensatory response and of lesser functional significance.

Since Feng et al. (2017) report continuous mouse data, one standard deviation is likely
the more appropriate BMR for BMD modeling than the 20-percent response selected by the
SAWG, based on EPA guidance.”® A recent analysis conducted by EPA demonstrates the
significant difference in the lower confidence limit (BMDL) that results from the choice of
BMR.”! Since no species-specific elimination mechanisms have been identified for PFBS and the
elimination rate among species appears to scale to body weight, moreover, allometric scaling is
the appropriate method for deriving the HED — rather than the serum elimination half-life
adjusted approach used by the SAWG.

In extrapolating the toxicity value for PFBS from the mouse data, the Work Group
included a database uncertainty factor of 10 based on a “lack of neurodevelopmental,
immunotoxicological, and chronic studies.” For PFBS, however, robust data are available on
reproductive and developmental effects, including both a prenatal animal toxicity study and a
two-generation animal reproduction study. Although a specific neurodevelopmental study has
not been conducted, the available data suggest that the thyroid effects seen in mice used by
the SAWG are the more sensitive endpoint.”> Consequently, a toxicity value that protects
against effects on thyroid hormones also will protect against developmental effects, particularly
effects on neurodevelopment since it is suggested that perturbations in thyroid hormones may
trigger neurodevelopmental effects.”> Furthermore Dufour et al. reported that PFAS levels at
birth are not associated with TSH levels later in life, and similar studies are underway to
continue to add to the weight of evidence that TSH variance is not a key adverse human
endpoint, either in the mothers or the children.

The SAWG echoes EPA’s concern for the potential immunotoxicity of PFBS based
primarily on suggestions of immunotoxicity for other PFAS. In fact, to date, EPA has critically
evaluated the immunotoxicity data for only two PFAS (i.e., PFOA, PFOS). In each case, the
Agency has concluded that the available data did not suggest that immune effects are a

8 Feng X et al. Exposure of preghant mice to perfluorobutanesulfonate causes hypothryoxinemia and
developmental abnormalities in female offspring. Toxicol Sci 155: 409-419 (2017)

0 EPA, 2012.

71 EPA. Human Health Toxicity Values for Perfluorobutane Sulfonic Acid (CASRN 375-73-5) and Related
Compound Potassium Perfluorobutane Sulfonate (CASRN 29420-49-3). Public Review Draft. EPA-823-R-18-307.
Office of Research and Development. Washington, DC (November 2018), at 56

2 lbid, at 60.
3 bid.
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particularly sensitive health endpoint.”* ACC-CPTD is not aware of other data that would
suggest that immunotoxicity is a concern for PFBS, which--as clearly demonstrated by EPA’s
analysis—exhibits dramatically different properties than the two PFAS previously evaluated.
While a lack of empirical immunological data with laboratory animals continues to exist, a data
uncertainty factor of 3 (not 10) is appropriate. However, significant numbers of assays and
studies are underway in 2020, with the likelihood of advanced PFBS immune effects ready for
interpretation in the near future to fill this “gap.”

The suggestion by EGLE that “some infants born to mothers who drink water containing
PFBS in excess of the MCL may experience decreased thyroid hormone levels” does not
adequately consider the human data that have now become available, nor has “experience” of
(transient, and lifestage-specific) thyroid hormone changes been linked to an adverse effect or
human disease state. PFBS thus does not warrant an MCL in Michigan at this time, as no health
effects are likely to result to the residents of Michigan at relevant (or toxic) concentrations.

Hexafluoropropylene oxide dimer acid (HFPO-DA)

The proposed MCL for HFPO-DA is based on liver effects reported in a mouse
reproductive/developmental toxicity screening study,”” despite the fact that a 90-day
subchronic study is available which provides additional, relevant hepatic measurements.’®
Although evidence for liver hypertrophy is generally considered to be rodent-specific,
indications of other histological and clinical pathological changes may warrant additional
consideration as to the relevance to humans.”’ Both the reproductive/development and 90-
day studies provide information on hepatocyte necrosis, but the 90-day study also includes
information on key clinical chemistry measures indicative of hepatotoxicity — including alanine
aminotransferase (ALT), alkaline phosphatase (ALP) and aspartate aminotransferase (AST). 78
The elevation of these enzyme levels provides important clinical correlations to the observed
changes in pathology.

74 EPA Health advisories for PFOA, PFOS.

7> E.l du Pont de Nemours and Company. An oral (gavage) reproduction/developmental toxicity screening study
of H-28548 in mice. U.S. EPA OPPTS 870.3550; OECD Test Guideline 421. Conducted by WIL Research
Laboratories, LLC, Ashland, OH (2010). DuPont-18405-1037

76 E.l. du Pont de Nemours and Company. H-28548: subchronic toxicity 90-day gavage study in mice. OECD Test
Guideline 408. E.I. du Pont de Nemours and Company, Newark, DE. (2010). DuPont-18405-1307.

77" Hall AP et al. Liver hypertrophy: a review of adaptive (adverse and non-adverse) changes — conclusions from
the 3rd international ESTP expert workshop. Toxicologic Pathol 40:971-994 (2012).

78 The results of both of these studies are summarized in the public comment draft of the human health toxicity
assessment for HFPODA released by EPA in November 2018.
https://www.epa.gov/sites/production/files/2018-
11/documents/genx_public comment draft toxicity assessment nov2018-508.pdf
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The longer exposure time in the 90-day study improve the chances to observe necrosis,
despite the smaller sample size.”® The consistency of the necrosis data with the liver enzyme
results, moreover, provides a more complete picture of what is happening in the liver than the
more limited data available from the reproductive/developmental study. Importantly, the 90-
day study did not report liver necrosis in any of the animals exposed to levels of 0.5 mg/kg-day
or less. The minimal necrosis reported at these levels in the reproductive/developmental study
may suggest an adaptive, non-adverse reaction in the mice or a response to other stressors.

The findings from the 90-day study support a NOAEL of 0.5 milligrams per kilogram
(mg/kg) body weight per day, based on histological changes in the liver, as opposed to a NOAEL
of 0.1 mg/kg per day suggested by the 28-day study.

Please do not hesitate to contact me at-@americanchemistrv.com or at-
- if you questions about the above information. ACC looks forward to participating in the
rulemaking process as it proceeds.

Sincerely,

Steve Risotto

Stephen P. Risotto

7 10 animals/exposure group versus 24/group in the reproductive/developmental study.
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From: Campbell, Laura-@michfb.com>

Sent: Friday, January 31, 2020 2:22 PM

To: EGLE-PFAS-RuleMaking

Subject: MFB Comments on Proposed Rule 2019-035 EG on PFAS

Attachments: MFB Comments on Proposed Rule 2019-035 EG PFAS Drinking Water Standards.pdf

Dear Ms. Ruch,

Attached please find comments on behalf of Michigan Farm Bureau in response to the proposal to amend Michigan’s
rules for supplying drinking water to the public, Rule 2019-035 EG. Please feel free to contact me with any questions.

Sincerely,

Laura A. Campbell, Manager
Agricultural Ecology Department
Michigan Farm Bureau

7373 W. Saginaw Hwy

Lansing, M1 48917

Office: , ce!: [
@michfb.com



January 31, 2020

Suzann Ruch

Drinking Water and Environmental Health Division

Michigan Department of Environment, Great Lakes, and Energy
PO Box 30817

Lansing, Michigan 48909-8311

Sent via email to EGLE-PFAS-RuleMaking@Michigan.gov

Dear Ms. Ruch,

Thank you for the opportunity to provide comments on proposed rule 2019-035 EG, amending
the Michigan Department of Environment, Great Lakes, and Energy’s (MDEGLE) rules on
supplying drinking water to the public. Michigan Farm Bureau is our state’s largest general
agriculture organization, representing more than 40,000 farming families across Michigan.
Drinking water standards affect not only many small and rural communities providing municipal
supplies, but also several dozen farms and agricultural processors that meet the threshold for
community or non-transient noncommunity water supplies regulated by MDEGLE’s proposed
rule. We support water quality protection for all of Michigan’s citizens, while remaining
concerned that the added costs of testing and treatment for the seven new per- and
polyfluoroalkyl substances (PFAS) added to drinking water testing requirements will present a
heavy burden on those small suppliers. We therefore urge that before this proposed rule is
finalized, MDEGLE must work with the State of Michigan to provide technical and financial
assistance, and extended compliance schedules, for small public water supplies to ensure they
can meet the new standards without being driven out of business.

The proposed rule adds Hexafluoropropylene oxide dimer acid (HFPO-DA),
Perfluorobutanesulfonic acid (PFBS), Perfluorohexanesulfonic acid (PFHxS), Perfluorohexanoic
acid (PFHxA), Perfluorononanoic acid (PFNA), Perfluorooctanesulfonic acid (PFOS), and
Perfluorooctanoic acid (PFOA) to the list of organic contaminants for which the best available
technology for removal or reduction is granular activated carbon or “an equally efficient
technology” (Proposed Rule, pp. 4-5) and for which the following limits are proposed:

Maximum Contaminant
Contaminant Level in ng/l
Hexafluoropropylene oxide dimer acid (HFPO-DA) | 370
Perfluorobutane sulfonic acid (PFBS) 420
Perfluorohexane sulfonic acid (PFHxS) 51
Perfluorohexanoic acid (PFHxA) 400,000
Perfluorononanoic acid (PFNA) 6
Perfluorooctane sulfonic acid (PFOS) 16
Perfluorooctanoic acid (PFOA) 8

(Proposed Rule, p. 38).

7373 West Saginaw Highway, Lansing, Ml 48917
MichiganFarmBureau.com
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Under proposed R.325.10604g, these contaminants must be tested at every entry point to the
distribution system for a groundwater supply, or at one sampling point for each source if
combined groundwater and surface water. If one sampling point is in violation of the proposed
maximum contaminant levels (MCL), the entire supply is considered in violation of the MCL.
Further, if a sampling point produces results higher than the reporting limit, that supplier must
test its supply quarterly until demonstrating reliable and consistent levels below the MCL to be
given permission to test annually. The samples must be tested by a certified laboratory
approved for testing PFAS chemicals, which may be a challenge to access or timely provide
samples from rural areas of the state.

The Michigan Office of Administrative Hearings and Rules’ Regulatory Impact Statement and
Cost-Benefit Analysis (RIS) notes that in addition to added staff time at municipal and business
sites to perform the testing, the cost for laboratory analysis of each test averages approximately
$300 to $600, which will need to be incurred quarterly or at a minimum annually by each
supplier. If a supply tests for these PFAS contaminants and finds they exceed the MCLs, they
will either need to find alternate water sources, which is not feasible for many small
communities, farms, or businesses, or install treatment. An example listed in the RIS of
treatment installed at a small supply of 4,500 gallons per day was $206,000.

Analysis of New Hampshire’s installation costs for PFAS treatment ranged between $2.90 per
gallon and $8 per gallon treated per day, but this is not a figure that can be divided down to zero
for small supplies since costs for installation of systems have a minimum base cost for
equipment, construction, and materials. It also does not account for annual replacement of the
granular activated carbon or repair of equipment. More instructive is the average figure in the
RIS for annual maintenance costs: $352,500, with “no anticipated difference in operations and
maintenance costs between large and small systems” (RIS, p. 5).

This cost may be able to be absorbed by a large community supply that can pass on additional
costs to many ratepayers to lessen the burden, but for small community supplies and
businesses with non-transient noncommunity supplies, there are either few or no ratepayers to
absorb those costs. It presents an enormous, and in some cases impossible, burden to maintain
for any small supply with PFAS concentrations over MCL limits.

Because of this potentially enormous financial challenge, we urge MDEGLE to work with the
State of Michigan to identify: 1) a funding source to provide grants and financial assistance for
small community and non-transient noncommunity suppliers that must install treatment systems
for their supplies due to non-compliant PFAS levels, 2) staff, materials, and technical assistance
to help those small suppliers with the training to properly take samples, find certified laboratory
services, and operate and maintain treatment systems, and 3) that small community and non-
transient noncommunity supplies be provided additional time to come into compliance both with
the new testing requirements and with implementing treatment if needed. This funding and
technical assistance must be made available in time for the proposed rule to be amended as
needed and finalized, to avoid creating a burden on small suppliers without any means of
assistance to comply with the new standards. The RIS states MDEGLE has already included
new full-time equivalent (FTE) positions in the 2020 state budget to absorb the additional
burden for implementing and administering the additional duties presented by the proposed
rules. Therefore, budget approvals should also be provided for small supplier treatment system
funding and additional staff and training materials to assist them with compliance.

7373 West Saginaw Highway, Lansing, Ml 48917 2
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Safe drinking water is a priority for communities of all sizes and the farms and businesses who
provide water for their employees, families, and products. We urge the State of Michigan to
recognize both their desire to comply with necessary protections of public health and their need
to continue operating their businesses, farms, and small communities. We appreciate the
opportunity to provide comments on this proposed rule amendment. Please feel free to contact
me with any questions.

Sincerely,
Laura Campbell, Manager

Agricultural Ecology Department

7373 West Saginaw Highway, Lansing, Ml 48917
MichiganFarmBureau.com



Smith, lan (EGLE)

From: Rebecca Meuninck-@ecocenter.org>
Sent: Friday, January 31, 2020 3:47 PM

To: EGLE-PFAS-RuleMaking

Subject: PFAS MCL Standards Comments - 2019-35 EG
Attachments: Ecology Center - PFAS MCL Comments.pdf

Dear Ms. Ruch,

Please find the Ecology Center's comments on the proposed MCL standards for PFAS in Michigan's drinking water
attached to this email.

The Ecology Center appreciates the opportunity to submit comments on these proposed rules. We are grateful that
EGLE is working to set health-protective standards for these seven PFAS.

Sincerely,
Rebecca Meuninck

Rebecca Meuninck, Ph.D. | Deputy Director
Ecology Center

339 E. Liberty St., Suite 300 | Ann Arbor, M| 48104

@ecocenter.org | www.ecocenter.org
Office

Healthy people and a healthy planet starts with YOU: www.ecocenter.org/qgive




ECOLOGYCENTER

Healthy People, Healthy Planet

January 31, 2020

Drinking Water and Environmental Health Division

Michigan Department of Environment, Great Lakes, and Energy
Attention: Suzann Ruch

PO Box 30817

Lansing, Michigan 48909-8311

EGLE-PFAS-RuleMaking@Michigan.gov

Re: Comments on Proposed Administrative Rules Establishing Michigan PFAS Drinking
Water Standards (2019-35 EG)

Dear Ms. Ruch,

The Ecology Center appreciates the opportunity to submit comments on the proposed rules
establishing maximum contaminant levels (MCLs) for seven per- and polyfluoroalkyl substances
(PFAS) in Michigan. PFAS drinking water contamination is a threat to public health in Michigan.
We are grateful that the state is considering setting MCLs for seven of these chemicals, especially
because of the lack of action at the federal level to set strong standards.

The state should take swift action to set health-protective standards. However, we believe that
the proposed standards do not hit the mark to protect our most vulnerable populations in Michigan
and should consider the most sensitive health endpoints to ensure everyone in Michigan is
protected. Vulnerable populations including children, nursing mothers, the ill, the elderly, and
workers experience high levels of exposure and/or low-dose sensitivity not consistently
considered in the development of the proposed standards. We also urge the state to use the best
available science to set these standards and create a plan to review them periodically when new
scientific evidence emerges on the health impacts of these substances. Finally, the state’s testing
has shown that water systems with PFAS contamination rarely have just one substance present.
The standards should consider the cumulative impacts of these chemicals together and use a
class-based or at the very least a sub-class based approach to best protect public health. The
recommendations should be revised and ultimately lowered, given these considerations.
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Considering Vulnerable Populations and Sensitive Health Endpoints

The parameters applied in the development of some of these standards are only relevant to
healthy adults, in particular, we are referring to the proposed standards for GenX. When setting
MCLs, the state should consider vulnerable populations and sensitive health endpoints.
Populations most vulnerable to the impacts of PFAS include fetuses and children, pregnant and
nursing mothers, the elderly, the ill, and workers. Vulnerable populations experience more
sensitive health endpoints to these toxic chemicals and are often more highly exposed than the
healthy adult population.

Scientific studies have shown that fetuses and children are particularly vulnerable to the negative
health effects of PFAS as they have very sensitive health endpoints and are exposed at a high
rate. Fetuses are highly exposed to PFAS in utero; even a minuscule amount of exposure at a
critical time of gestation impacts fetal development.! The shift away from long-chain PFAS
towards short-chain exacerbates this disruption as short-chain PFAS cross the placenta more
easily." After birth, babies and children experience greater exposure via consumption as they eat
and drink more per pound than adults. Furthermore, exposure to PFAS has been shown to
decrease immune response, which poses a threat to children getting vaccines as it interferes with
the way the body’s white blood cells recognize vaccines.? Reducing the effectiveness of vaccines
in children greatly increases their susceptibility to other health problems for years to come.

Studies have also exemplified the significant health risks PFAS exposure (particularly PFOA
exposure) poses for nursing mothers and their children. This increased risk is due to the low-dose
sensitivity of mammary glands to PFOA, which was not considered in the MCL development
process. Linkages have been made between PFOA exposure and changes in mammary gland
development, which alters the morphological and functional development of the glands.®* A
nursing mother exposed to PFOA can pass along negative health effects to her children, resulting
in delayed mammary gland development, increased risk of breast cancer, and difficulty
breastfeeding. In one study, the offspring of rodents exposed to environmentally relevant
concentrations of PFOA (comparable to those experienced by humans) had delayed mammary
gland development, delayed epithelial cell differentiation, and altered functional development of
mammary glands.® That same study found gestational exposure to cause delays in mammary
gland development across three generations.® The passage of these health risks from mother to
child compound the risks PFAS already pose directly to babies and children.

Nursing mothers exposed to PFOA also face additional health risks that harm both them and their
child. In lab tests, chronic exposure to environmentally relevant levels of PFOA resulted in
morphologically abnormal lactation glands; this reduces the number and density of alveoli that
produce milk, ultimately reducing the latency periods to peak milk output.® Such functional defects
show a correlation that may delay a mother’s substantial milk output, and result in cessation of
breastfeeding before the recommended time, and ultimately delays the child’s development and

! https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6173485/
2 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6190594/
3 https://ehp.niehs.nih.gov/doi/10.1289/ehp.1002741
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maturation.*® The recommended timeline for breastfeeding is exclusively breastfeeding for the
first six months of life and breastfeeding supplemented by complementary foods until the child is
one year old.® Cessation of breastfeeding before this timeline can negatively affect the child’s
developmental and overall health. Breast milk is rich in nutrients and antibodies that enhance
brain development.® Breastfeeding reduces healthcare costs and provides free, naturally
renewable complete nutrition for the first six months of a child’s life.> Moreover, babies that are
breastfed have decreased risk of SIDS and necrotizing enterocolitis - the two leading causes of
infant death in the United States - and increased academic productivity.® Exposure to PFAS harms
not only breastfed babies but also their mothers. Exposure to PFAS may reduce a mother’s ability
to properly breastfeed, putting both mother and child at risk. Breastfeeding reduces a mother’s
likelihood of developing breast cancer later in life and the inability to breastfeed caused by PFAS
exposure compounds that likelihood.* Additionally, delays in mammary gland development also
caused by exposure to PFAS can result in increased vulnerability to carcinogens, heightening a
mother's chances of getting breast cancer.? It is clear that exposure to PFAS, even in small
amounts, poses significant health risks to fetuses, babies, children, and nursing mothers. These
risks need to be taken into account in lowering the MCL standards.

Other vulnerable populations are also particularly susceptible to the negative effects of PFAS
exposure, namely the ill and elderly. The threat of exposure to PFAS interacts with other genetic
and environmental influences to negatively impact the elderly population. Exposure at any age
may exacerbate stress and inflammation, ultimately contributing to the risk of neurological
diseases later in life.” At any point in life, those who are ill are also at additional risk due to PFAS
exposure. Similarly to children, the ill may also experience decreased immune response as an
effect of PFAS exposure. Because PFAS acts as an endocrine disruptor, it decreases immunity
and makes already sick bodies more susceptible to disease.®

Lastly, workers who have high occupational exposure to PFAS on the job are also a particularly
vulnerable population that should be considered. In Michigan, some examples of highly exposed
workers include those who have worked on chrome-plating for the auto industry, firefighters, pulp
and paper processors, and those who are involved in furniture and apparel production. People
with high levels of occupational exposure will have an additive source of exposure through their
drinking water. While many companies have shifted focus away from long-chain PFAS they are
increasingly focused on short-chain PFAS. The use of short-chain PFAS does not decrease the
health risks to humans. Short-chain PFAS do not break down in the environment or our bodies
and bioaccumulate in the same fashion as long-chain PFAS. Short-chain PFAS, however, are
harder to filter out of drinking water than long-chain.® The MCLs for short-chain PFAS have been
adopted from manufacturing companies and are based on limited studies and flawed
assumptions. These limits do not protect the general population, nor manufacturing workers.

4 https://www.nrdc.org/sites/default/files/media-uploads/nrdc_pfas_report.pdf

5 https://www.ncbi.nlm.nih.gov/pubmed/27179585

6 https://www.mibreastfeeding.org/wp-content/uploads/2019/06/MIBFN-2019-Advocacy-Overview.pdf
7 http://www.agehealthy.org/pdf/GBPSRSEHN_HealthyAging1017.pdf

8 https://ntp.niehs.nih.gov/ntp/ohat/pfoa_pfos/pfoa_pfosmonograph 508.pdf

% https://greensciencepolicy.org/wp-content/uploads/2018/06/Myths-vs.-Facts-June-2018.pdf
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Endocrine disruptor abnormalities, like those caused by exposure to PFAS, happen in real-time.
This means that the risk to workers isn't only related to the duration of exposure or
bioaccumulation. Workers exposed to PFAS chemicals can experience negative health effects
after one-time acute exposures. This highly exposed population should be considered in setting
the MCLs. To protect everyone - including the aforementioned vulnerable populations - the
proposed MCLs must be revised and lowered, given these considerations.

Cumulative Impact and a Class-based Approach

In addition to lowering the individual MCLs for PFAS, a class-based approach also needs to be
utilized. Currently, there is an emphasis on the regulation of PFOA and PFOS, but gaps remain
on the regulation of GenX and other short-chain PFAS. Short-chain PFAS are more easily
absorbed by humans, circulated through the bloodstream, and transferred through the placenta
and breastmilk.” They are also insufficiently removed from drinking water by the current filtration
system technology in place.” Along with expanding regulations to include additional chemicals,
group values for fluorinated carboxylic acids (PFOA, PFNA, PFHxA, and GenX) and sulfonic acids
(PFOS, PFHxS, and PFBS) need to be set. The proposed MCLs evaluate PFAS individually
without considering the synergistic effects of two or more PFAS. Most drinking water tested in
Michigan has been contaminated with more than one PFAS. When setting safe drinking water
standards, we must consider these chemicals as a class and acknowledge and address the
cumulative effects of exposure to multiple PFAS simultaneously. Regulations need to be
expanded to cover all PFAS as a class in order to account for the impacts of exposure to and
bioaccumulation of multiple PFAS.

Using the Best Available Science and Establishing a plan to Periodically Reevaluate

The scientific evidence of the health effects of PFAS is rapidly developing. New analyses and
findings have been released in recent months that weren’t considered in the development of the
proposed values. More recent studies are more alarming. They show that PFAS appear to be
endocrine disruptors that interfere with the function of normal hormones like estrogen,
testosterone, and thyroid. They also suggest a relationship between PFHxS exposure and
impaired reproduction.’ An analysis of research conducted in New Hampshire that was published
in September 2019 supports an MCL of 18 ppt for PFHxS - the proposed MCL for Michigan is two
and a half times higher at 51 ppt.'? Given the alarming new evidence that continues to emerge,
the proposed standards need to be lowered and coverage needs to be extended to regulate PFAS
as a class. Additionally, a plan to reevaluate and strengthen standards as new science emerges
must be developed. Updating standards based on the most up-to-date scientific evidence ensures
that the MCLs adequately protect Michiganders from any emerging health threats from PFAS
exposure.

The Ecology Center is advocating on behalf of all Michiganders by urging EGLE to reassess the
recommended health-based MCL values for PFAS. Revision of these standards must consider

10 https://ehp.niehs.nih.gov/doi/10.1289/ehp.1509934
" http://dx.doi.org/10.1016/j.chemosphere.2017.06.024
12 https://www4.des.state.nh.us/nh-pfas-investigation/?p=1044
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the exposure and low-dose sensitivity of vulnerable populations, extend coverage to include
class-based regulation of all PFAS chemicals, and incorporate a plan to reevaluate and adjust
standards based on new scientific evidence. These considerations warrant lower MCLs to

adequately protect all Michiganders.

Sincerely,

Rebecca Meuninck, Ph.D.
Deputy Director

Gillian Z. Miller, Ph.D.
Senior Scientist

Jeff Gearhart, MS
Research Director

Mara Herman, MPH
Health Policy Specialist

Melissa Sargent
Green Living Resources Director
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Smith, lan (EGLE)

From: Carrie O. Coy <-@Itbbodawa—nsn.gov>

Sent: Friday, January 24, 2020 11:13 AM

To: EGLE-PFAS-RuleMaking

Cc: Caroline E. Moellering

Subject: PFAS MCL Rule Comments

Attachments: Signed Comment Letter - MI EGLE PFAS Standards.pdf

Follow Up Flag: Follow up

Flag Status: Flagged
Categories: Blue Category
Hello,

Please see the attached comments from Little Traverse Bay Bands of Odawa Indians. Thanks!

Carrie Coy

Great Lakes Policy Specialist

Little Traverse Bay Bands of Odawa Indians
7500 Odawa Circle, Harbor Springs, MI 49740

Confidentiality Notice: The information contained in this message and any attachments may contain confidential or proprietary material and is
intended solely for the use of the person or entity to which it is addressed. Any unauthorized review, use, disclosure or distribution of this
communication is strictly prohibited. If you have received this communication in error, please immediately notify the sender by reply e-mail and
destroy all copies of this communication and any attachments. Warning: Although reasonable precautions have been taken to ensure no viruses are
present in this email, Little Traverse Bay Bands of Odawa Indians cannot accept responsibility for any loss or damage arising from the use of this
email or attachments.
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Little Traverse Bay Bands of Odawa Indians
Natural Resource Department
7500 Odawa Circle
Harbor Springs, MI 49740

Phone:
Fax:

. WAGANAKISING ODAWA

January 17, 2020
Suzann Ruch
Drinking Water and Environmental Health Division
EGLE

P.O.Box 30817
Lansing, MI 48909-8311
EGLE-PFAS-RuleMaking@Michigan.gov

Re: 2019-35 EG

Dear Ms. Ruch,

On behalf of the Little Traverse Bay Bands of Odawa Indians (LTBB}), please accept this letter
as support and suggestions for the Michigan Department of Environment, Great Lakes, and
Energy’s proposed rule (2019-35 EG) PFAS Maximum Contaminant Levels (MCLs) for
drinking water. LTBB appreciates this significant step forward to protect Michigan’s waters.

LTBB’s traditional way of life, and rights to hunt, fish and gather in the Ceded Territory were
reserved in the 1836 Treaty of Washington and reaffirmed by the Federal Court in the case of
United Siates v. Michigan (WD MI Case 2: 73 CV 26). LTBB is party to the 2000 Great Lakes
and 2007 Inland Consent Decrees entered in that case.

As a supporter, LTBB has questions and suggestions to improve the rule. LTBB would like to
see an MCL included for Total PFAS, not only for the standard 7 PFAS compounds in the
proposed rule or the few dozen PFAS that are commonly tested, but the many more possible
when using non-target analysis techniques. This additional MCL would be more protective,
including less studied PFAS which are still potentially dangerous. LTBB would like to sce these
MCLs reviewed and updated every two years to account for new information. In addition, LTBB
would like to see systems that share a source with a system with an exceedance and systems near
a system that has an exceedance be monitored more frequently. How often will the best available
technologies for filtering systems be updated and replaced? Will public places where a person
could access water (i.e. drinking fountain) have notification of an exceedance as well? LTBB
would like to see vulnerable populations protected under this rule as well, as our Tribal Elders
and youth are very important to our culture. LTBB would also like to see affordable options for
testing and treatment for homeowners on well water, as many of our Tribal citizens are not on a
municipal system. The proposed MCLs and these considerations will aid in public health on the
LTBB reservation and throughout the 1836 ceded territory.

We see the proposed rules as a valuable mechanism to monitor and protect resources from risks
associated with PFAS and look forward to potential PFAS MCLs regarding surface and ground



waters. LTBB appreciates this opportunity to comment on State of Michigan proposed rules for
the shared purpose of water resource protection and public health.

Doug Craven
Natural Resources Director
Little Traverse Bay Bands of Odawa Indians



Smith, lan (EGLE)

From: Nicholas Leonard <_ @glelc.org>

Sent: Friday, January 31, 2020 3:52 PM

To: EGLE-PFAS-RuleMaking

Subject: PFAS Drinking Water Rules Comment

Attachments: 2020_01_31_EGLE Comment_PFAS Drinking Water Rules.pdf

Good Afternoon,

Please find the attached comments regarding pending rule set # 2019-35 EG. Please let me know if you have any issues
with the document.

Nick Leonard

Executive Director

Great Lakes Environmental Law Center
4444 Second Avenue

Detroit, MI 48201
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January 31, 2020

Submitted via email to: EGLE-PFAS-RuleMaking@Michigan.gov

Drinking Water and Environmental Health Division

Michigan Department of Environment, Great Lakes, and Energy
Attention: Suzann Ruch

PO Box 30817

Lansing, Michigan 48909-8311

Re: Comments on “Proposed PFAS drinking water standards” — Pending Rule Set
# 2019-35 EG

Dear Ms. Ruch,

The Michigan Department of Environment, Great Lakes, and Energy has proposed a
rule to establish a state drinking water standard per- and polyfluoroalkyl substances, as
well as associated monitoring requirements. Comments are being accepted regarding
this proposed rule through January 31, 2020. As such, these comments have been
submitted in a timely fashion.

Sincerely,

/s/Nicholas Leonard

Nicholas Leonard

Executive Director

Great Lakes Environmental Law Center
4444 Second Avenue

Detroit, MI 48201
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I. Introduction

The issue of per- and polyfluoralkyl substances (PFAS) contaminating drinking
water delivered by public water systems is one that has been decades in the making.
The manufacture and use of PFAS chemicals in the United States dates back to the
1940s, and since then it has been used in a number of products from cookware to
tirefighting materials. When released into the environment, PFAS tends to remain. Due
to strong carbon-fluorine bonds, many PFAS chemicals will refuse to breakdown and
remain present in the environment over periods of decades.! As a result, PFAS has
become a ubiquitous presence in the bodies of humans; it is currently detected in 99% of
blood serum samples.? While ubiquitous, PFAS are far from innocuous. Exposure to
PFAS can lead to serious adverse health effects. The EPA has found suggestive evidence
of the carcinogenic potential of PFOA and PFOS.? Additionally, liver damage, thyroid
disease, and other health effects have been tied to PFAS exposure.* Breastfeeding can be
an exposure pathway for infants.” Pregnant women and infants face unique risks
related to PFAS exposure. Numerous studies have linked PFOS and PFNA to increased
risks of preeclampsia.®

In many instances, PFAS contaminated materials were either improperly used or
were improperly disposed of, causing a veritable crisis. PFAS contamination has spread
throughout our environment, often without the United States Environmental Protection
Agency (EPA) or the Michigan Department of Environment, Great Lakes, and Energy
(EGLE) being any the wiser. Now, despite many manufacturers voluntarily phasing out
the production of many PFAS chemicals, the threat of PFAS from sites contaminated
long-ago is incredibly pressing. Additionally, despite PFAS contamination being
present in far too many public water systems, the scientific community’s understanding
of PFAS and how it may impact exposed individuals is unfortunately still lacking. This
scientific uncertainty should not be used as a justification to further delay urgently
needed regulatory action. However, it is also important to acknowledge this

! United States Environmental Protection Agency, EPA’s Per- and Polyfluoroalkyl Substances (PFAS) Action Plan,
at 9 (Feb. 2019), available at https://www.epa.gov/sites/production/files/2019-
92/documents/pfas action plan 021319 508compliant 1.pdf

Id.
? United States Department of Health and Human Services, Agency for Toxic Substances and Disease Registry,
Toxicological Profile for Perfluoroalkyls, Draft for Public Comment, at 6 (Jun. 2018), available at
ilttps://www.atsdr.cdc.gov/toxprofiles/thOO.pdf

Id.
> Ulla Mogensen et al., Breastfeeding as an Exposure Pathway for Perfluorinated Alkylates, Environ. Sci Technol.
2015, 49, 17, 10466-10473, available at https://pubs.acs.org/doi/10.1021/acs.est.5b02237
% Sverre Wikstrom et al., Early pregnancy serum levels of perfluoroalkyl substances and risk of preeclampsia in
Swedish women, Sci. Rep. 2019; 9: 9179, available at
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6591359/#CR7




uncertainty, and to embrace the precautionary principle to ensure that more people are
not exposed to harmful levels of PFAS.

We commend the Michigan Department of Environment, Great Lakes, and
Energy for being among the first few states to enact enforceable drinking water
standards to protect Michigan residents from one of the primary exposure pathways
regarding this dangerous group of chemicals. However, we believe the maximum
contaminant levels (MCLs) described in the proposed rule fail to meet the statutory
directive expressed by the Michigan legislature in the Safe Drinking Water Act (SDWA).
Additionally, we believe there must be stronger public notification and education
requirements on a quick timeline for public water systems that experience an
exceedance of a PFAS.

II.  Legal Background

Similar to other major environmental laws, drinking water regulation involves
cooperative federalism, with each respective state government working together with
the EPA to ensure that all citizens have drinking water that meets basic quality
standards. The EPA is primarily responsible for developing MCLS and treatment
techniques to limit the concentration of harmful contaminants in the drinking water
delivered by public water supplies, and states are primarily responsible for
implementing these drinking water standards and ensuring all public water suppliers
within the state are complying with them.

However, as with many other federal environmental laws, state policymakers are
free to adopt or enforce any law or regulation regarding drinking water or public water
systems, so long as that law or regulation is as stringent as the requirements under
tederal law.” This authority has been regularly utilized by Great Lakes states to create
MCLs contaminants that are not regulated by the EPA under the federal Safe Drinking
Water Act. Below are examples states regulating drinking water contaminants not
regulated by the EPA:

e Illinois has adopted MCLs of 0.001 mg/L for aldrin; 0.05 mg/L for DDT,
and; 0.001 mg/L for dieldrin. The EPA has expressly decided not to
regulate either aldrin or dieldrin, and has not made a regulatory decision
regarding DDT.®

742 USC 300g-3(e).
¥ 35 11l. Adm. Code 611.310.



e Ohio has adopted a treatment technique for microcystins, a contaminant
associated with cyanobacteria blooms that is currently unregulated under
the federal Safe Drinking Water Act.’

e New York has adopted a generic MCL of 0.05 mg/L for any unspecificed
organic contaminant (defined as any organic chemical compound not
otherwise specified), and a generic MCL of 0.005 mg/L for any principal
organic contaminant (defined as any organic chemical compound
belonging to specified chemical classes).!?

The federal Safe Drinking Water Act plainly allows for states to regulate drinking
water contaminants not regulated by the EPA, and several state regulators have done so
in order to address unique threats to their drinking water. However, when state
agencies develop “state-only MCLs” it's important to note that they do so pursuant to
state law, not federal law. Therefore, in creating the Proposed Rule at issue here, EGLE
relied on its authority as expressed in the Michigan Safe Drinking Water Act, not the
federal Safe Drinking Water Act. This is important because there are key differences
between the two laws regarding what the rulemaking agency is allowed to consider in
developing a MCL.

The federal Safe Drinking Water Act provides very specific directives to the EPA
regarding how a MCL is to be developed. Once the EPA has determined that a
contaminant presents a public health risk and has decided to create a MCL, it engages
in a two-step process. First, the EPA establishes a “maximum contaminant level goal”
or “MCLG,” which is set at the level at which no known or anticipated adverse effects
on the health of persons occur and which allows an adequate margin of safety.!! Second,
the EPA then develops a MCL that is set “as close to the maximum contaminant level
goal as is feasible.”!> The term “feasibility” is expressly defined in the federal SDWA
itself, and requires the EPA to consider available treatment technologies and
techniques, as well as the cost of the regulation that will be borne by regulated public
water systems.!® Therefore, in creating the federal SDWA, Congress could not have been
clearer: it wanted the EPA to consider costs in creating MCLs.

The process for creating a MCL under the Michigan Safe Drinking Water Act
differs significantly from the process described above in the federal Safe Drinking
Water Act. The Michigan SDWA does not require EGLE to follow the two-step process

* OAC 3745-90-02.

" 10 NYCRR 5-1.52, Table 3.
142 USC 300g-1(b)(4)(A).
1242 USC 300g-1(b)(4)(B).
1342 USC 300g-1(b)(4)(D).



of developing a health-based MCLG, then a MCL that is as close to the MCLG as
feasible. Instead, it requires EGLE to develop “state drinking water standards...the
attainment and maintenance of which are necessary to protect the public health.”!*
Notably missing from the Michigan SDWA is any instruction from the legislature that
EGLE consider the costs of compliance to public water systems, which the EPA is
expressly required to consider in developing a MCL. Instead, the Michigan SDWA is
clear: a MCL promulgated by EGLE pursuant to the Michigan SDWA must be set at a
level “necessary to protect the public health.”!> Unlike the federal SDWA, the Michigan
SDWA does not direct EGLE to consider costs in creating a MCL.

III. ~ Development of the Rule

The draft PFAS drinking water rule (“Proposed Rule”) primarily does three
things: it establishes a maximum contaminant level (MCL) for a number of PFAS
chemicals; it establishes monitoring requirements, and; it establishes public notification
requirements for systems that fail to comply with the Proposed Rule.

In order to develop the MCLs described in R. 325.10604g, Table 1 of the Proposed
Rule, EGLE relied on a number of different analyses. In February 2019, the Michigan
Department of Health and Human Services published a report titled “Public health
drinking water screening levels for PFAS.” As its name suggests, this report provided a
“public health” perspective regarding the risks of PFAS in drinking water. More
specifically, MDHHS conducted a comprehensive review of state and federal agencies’
health-based levels, and the used a toxicokinetic model meant to establish levels that are
protective of infants to identify levels at which harm can be expected to result.'®
MDHHS stated that its public health drinking water screening levels “have a similar
intent as the US EPA Maximum Contaminant Level Goal (MCLG)...”" The federal Safe
Drinking Water Act defines a “maximum contaminant level goal” as the level at which
no known or anticipated adverse effects on the health of persons occur and which
allows an adequate margin of safety.”!® As such, MDHHS did not consider any
economic costs that may be borne by a public water system if it were to comply with
public health drinking water screening levels.

" MCL 325.1005(1)(b).

1 1d; MCL 325.1002(q).

'® Michigan Department of Health and Human Services, Public health drinking water screening levels for PEAS
(Feb. 22, 2019), available at

https://www.michigan.gov/documents/pfasresponse/MDHHS Public Health Drinking Water Screening Levels f
or PFAS 651683 7.pdf

7 1d.

'8 42 USC 300g-1(4)(A).




After MDHHS published its PFAS screen levels for drinking water, the Michigan
PFAS Action Response Team'’s Science Advisory Workgroup published its own report
titled “Health-Based Drinking Water Value Recommendations for PFAS in Michigan.”"
This report included a number of health-based values for PFAS. Notably, some of the
health-based values proposed by the Science Advisory Workgroup are higher than the
corresponding public health screening levels proposed by MDHHS. Specifically, while
the Science Advisory Workgroup’s health-based value for PFOS is 16 parts per trillion,
the public health drinking water screening level published by MDHHS was 8 parts per
trillion. The MDHHS health-based screening level of 8 parts per trillion was set at a
level protective of those most vulnerable to harm, specifically breast-feeding infants. In
the Proposed Rule, EGLE selected the Science Advisory Workgroup’s value of 16 parts
per trillion, as opposed to the public health drinking water screening level published by
MDHHS.

It is not clear how the MCL of 16 parts per trillion for PFOS was precisely
selected. However, what is clear is that EGLE incorporated “economic considerations”
in making its decision regarding what is the most appropriate MCL level for the distinct
PFAS chemicals.”® As stated by EGLE, the consideration of costs can justify the
promulgation of a MCL that is higher than the health-based screening levels, which are
solely based on the proper regulation of a drinking water contaminant as necessary to
protect the public health.

IV. Comments

A. EGLE Impermissibly Considered Costs in Setting the MCLs in the Proposed
Rule

As described in Section III above, it is clear that EGLE considered the economic
costs that may be associated with compliance in determining the appropriate level for
each MCL. This is most clear in regards to the MCL for PFOS. While the MDHHS set a
health-based level of 8 parts per trillion, in its Proposed Rule EGLE set the MCL for
PFOS at 16 parts per trillion.

' Michigan Science Advisory Workgroup, Health-Based Drinking Water Value Recommendations for PFAS in

Michigan (2019), available at https://www.michigan.gov/documents/pfasresponse/Health-

Based Drinking Water Value Recommendations for PFAS in Michigan Report 659258 7.pdf

% Michigan Department of Health and Human Services, Understanding Risk: What’s Behind the Numbers Per- and

polyfluoroalkyl substances (PFAS), v.12 (2019), available at https://www.michigan.gov/documents/mdhhs/PFAS -
Understanding the Risk FINAL 675768 7.pdf




Based on the plain language of the Michigan SDWA, EGLE does not have the
authority to consider costs in promulgating a MCL. The Michigan legislature made it
very clear what EGLE is to consider when setting MCLs: what is necessary to protect
the public health. Unlike the federal SDWA, the Michigan SDWA does not make any
reference to costs in the context of MCL setting. This key difference between the federal
and Michigan SDWA is accentuated by the fact that Michigan enacted its SDWA in
1976, shortly after the federal SDWA was enacted in 1974. Surely, the Michigan
legislature could have modeled the process for how EGLE is to set state MCLs on the
process described in the federal SDWA. It chose not to do so. Legislatures do not change
the fundamental nature of a regulatory scheme in uncertain or vague terms.”! When
determining the meaning of a statute, it is necessary to consider statutory language not
only in the context of the statute itself, but also in its relation to other statutes.? In this
case, the Michigan legislature adopted by the Michigan Safe Drinking Water Act shortly
after Congress had adopted the federal Safe Drinking Water Act. Maximum
contaminant levels are the lynchpin of both the federal and Michigan SDWA; they are
the maximum levels of contamination legally allowable in drinking water delivered by
public water systems. The federal SDWA expressly requires the EPA to consider costs
in creating MCLs; the Michigan SDWA does not. Instead, the Michigan SDWA only
requires MCLs to be set at levels “necessary to protect the public health.” In comparing
the federal and Michigan SDWA, the language of the Michigan SDWA becomes clear
and unambiguous: EGLE must set MCLs at levels necessary to protect the public health
and cannot consider costs. EGLE was bound to follow the unambiguous intent of the
Michigan legislature, and by considering costs in the promulgation of the PFAS MCLs it
failed to do so and exceeded its statutory authority.

Several court cases have interpreted similar environmental statutes to prohibit
the consideration of costs where the legislature unambiguously omitted such factors
from those required to be considered. In Whitman v. American Trucking, the Supreme
Court of the United States considered whether the EPA may consider costs in setting
national ambient air quality standards under the Clean Air Act. Similar to the Michigan
SDWA, the Clean Air Act instructed to the EPA to set national ambient air quality
standards at levels that “are requisite to protect the public health.”? The Court
interpreted this statutory language to “unambiguously bar cost considerations” from
the standard setting process, and found it “implausible” such language could be

! Whitman v. Am. Trucking Ass’n, 531 U.S. 457, 468 (2001)
22 See, Toll Northville Ltd. V. Twp. of Northville, 480 Mich. 6, 17 (2008)
42 USC 7409(b)(1).



interpreted to authorize an agency to consider costs.? This decision has been reinforced
by several other courts.?®

Additionally, the phrase “public health” does not include the consideration of
costs. The phrase is undefined in the Michigan SDWA. In situations where a phrase is
undefined by statute, dictionary definitions are generally consulted to discern their
meaning.?® The phrase “public health” has been defined by the American Heritage
Dictionary as: “[t]he art and science of protecting and improving community health by
means of preventative medicine, health education, communicable disease control, and
the application of the social and sanitary sciences.”?

The commenter believes that EGLE has impermissibly considered costs in
devising the MCLs described in Rule 604g, Table 1 of the Proposed Rule in excess of its
authority under the Michigan SDWA. The commenter asserts that EGLE is required to
revise its MCL for PFOS to a level that is protective of public health, regardless of the
costs that may be associated with compliance. Additionally, to the extent EGLE
considered costs in creating any MCL described in the Proposed Rule, such
considerations were in excess of its authority under the Michigan SDWA and any such
MCLs should be revised to level necessary to protect the public health regardless of
costs.

B. Rule 604g - EGLE Should Establish One or More Cumulative PFAS Standards

While PFAS are a broad group of chemicals, many PFAS chemicals share similar
characteristics, and cause similar or identical health effects in humans at similar doses
as other PFAS chemicals. As such, many states that have established MCLs or screening
levels for PFAS not only set thresholds for the allowable concentrations of individual
PFAS chemicals in drinking water delivered by public water systems, but also establish
one or more cumulative standards for groups of PFAS that share similarities in regards
to their chemical structure, and their effects on human health. For example, Vermont
has developed health advisory levels for the sum five PFAS chemicals: PFHxS, PFHpA,
PFNA, PFOA, and PFOS. In making this determination to regulate these five chemicals
cumulatively, Vermont concluded that they are sufficiently similar, are often found
together, and elicit similar health effects.? As noted by the Vermont Department of

** Whitman v. Am. Trucking Ass’n, 531 U.S. 457 (2001).
> Murray Energy Corp. v. EPA, 936 £.3d 597 (D.C. Cir. 2019)
*% United Methodist Ret. Cmtys., Inc. v. City of Chelsea, 2018 Mich. App. LEXIS 2521 (2018)
27
Id.
* Vermont Department of Health, Drinking Water Guidance (May 3, 2019), available at
https://www.healthvermont.gov/sites/default/files/documents/pdf/ENV ECP GeneralScreeningValues Water.pdf




Health, there is precedent for establish cumulative MCLs for other chemicals, most
notably PCBs (a group chemicals that contain 209 individual compounds) and
haloacetic acid disinfection byproducts (which includes dichloroacetic acid,
trichloroacetic acid, monochloroacetic acid, bromoacetic acid, and dibromoacetic acid).
Setting cumulative values are useful to effectively regulate chemicals that do not have
established toxicity values, but are part of a group of chemicals that do have toxicity
values. It is also necessary to ensure that the MCLs established by the Proposed Rule
are adequately protecting the public health. Without a cumulative standard, it is
possible that a person may ingest multiple PFAS at concentrations below each
individual MCL, but nonetheless may be exposed to an unacceptable health risk due to
the cumulative exposure of multiple PFAS chemicals that elicit similar health effects.

The commenter believe that EGLE should promulgate one or more cumulative
PFAS standards that establishes a cumulative limit for a number of PFAS chemicals that
are sufficiently similar in their chemical structure, are often found together, and elicit
similar health effects. The commenter believes this is necessary both for EGLE to
establish state drinking water standards that are necessary to protect the public health,
as required by the Michigan SDWA, and in order to account for scientific uncertainty of
certain PFAS chemicals.

C. Rule 604g(2)(b) — Reporting Exceedance of PFAS MCL for Water Supplies on
Annual Monitoring

According to Rule 717d(9), the Proposed Rule requires all public water systems
to monitor for PFAS on quarterly basis unless initial sampling result reveal PFAS
concentrations below the specified reporting limits.?

Notably, if a public water system on annual monitoring exceeds a PFAS MCL,
that exceedance is not regarded as a violation of the MCL.* Instead, if a public water
system on annual monitoring exceeds a PFAS MCL, they then must conduct quarterly
monitoring. Compliance with the MCL is then based on an annual average of the results
from each quarter.!

Currently, the public notification and education requirements described in Rule
401a, Table 1 apply to violations of a PFAS MCL, or to violations of any monitoring,
testing, reporting, or procedure requirements. This does not require public water
systems on annual monitoring to conduct any public notification or education in a

** Proposed Rule, Mich. Admin. Code R. 325.10717d(9).
3% Proposed Rule, Mich. Admin. Code R. 325.10604g(2)(b).
31
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situation where it has exceeded a PFAS MCL. Further, no public notification or
education requirements would be required for at least one year until the system
determines it has failed to comply with a PFAS MCL based on the average of four
quarterly samples. This is true regardless of severity of the exceedance. Hypothetically,
a water system that is on annual monitoring may detect PFAS contamination in
drinking water that is ten-times the MCL, and this Proposed Rule would not require
any public notification or education. This lack of public notification and education
could have grave public health consequences, particularly for vulnerable individuals
such as infants.

The commenter believes that the Proposed Rule must include more public
notification and public education requirements that specifically pertain to instances
where a public water system has exceeded a PFAS MCL, but has not yet violated the
PFAS MCL in accordance with Rule 604g(2)(b). Any water system that exceeds a PFAS
MCL in any sample required by Rule 717d should be required to deliver a written
notice of the results of the sample to each consumer within its service territory, and
basic health information regarding PFAS contamination in drinking water.
Additionally, water systems should be required to disclose any PFAS samples that
exceeded a MCL in their consumer confidence reports.

The commenter believes that Rule 717d(9) of the Proposed Rule should be
amended to specifically require the result of samples collected under subrules (6), (7), or
(8) of the Proposed Rule to be below the reporting limits for all PEAS regulated with a
MCL in Rule 604g, Table 1 before allowing a water system to conduct annual
monitoring for any individual PFAS chemical.

D. Rule 717d (3), (4), and (5) — Applicability of Sampling Requirements

Rule 717d(3), (4), and (5) of the Proposed Rule describes where a public water
system must collect samples for the purpose of determining compliance with the PFAS
MCLs. However, it is unclear what type of public water systems these requirements
apply to. Presumably, Rule 717d(3), (4), and (5) would apply to community supply, a
nontransient noncommunity water supply, and any transient noncommunity supply or
Type III supply that is required to conduct PFAS sampling pursuant to Rule 717d(2).
However, this is not precisely clear based on the current wording of the rule.

The commenter requests that Rule 717d(3), (4), and (5) be clarified in regards to
the applicability of those subsections to different types of water supplies.

E. Rule 717d(10)(a) — Eligibility for Annual Monitoring

10



Rule 717d(10)(a) requires any water system that detects PFAS above the
reporting limit to conduct quarterly monitoring. Such quarterly monitoring must
continue until EGLE determines that the water supply is “reliably and consistently
below the MCL.” At a minimum, a groundwater system must at least 2 quarterly
samples, and a surface water system must take at least 4 quarterly samples before EGLE
makes a determination that the supply is reliably and consistently below the MCL. It is
unclear why EGLE only requires at least 2 quarterly samples for groundwater systems,
but 4 quarterly samples for surface water systems.

The commenter believes that EGLE should revise Rule 717(d)(10)(a) to require a

groundwater system to take not fewer than 4 quarterly samples before being eligible for
a determination by EGLE that the supply is reliably and consistently below the MCL.

11



Smith, lan (EGLE)

From: Dale Wynkoop <-@ect2.com >

Sent: Monday, January 13, 2020 7:59 AM
To: EGLE-PFAS-RuleMaking

Cc: Erica Schmitz

Subject: PFAS Draft Rule comments - Michigan
Attachments: DraftRule-ECT2 Comment.docx
Categories: Blue Category

Hello,

We are providing comments on the proposed rule regarding PFAS.

We have made a couple of changes to "Table 1 Best available technologies for organic contaminants". The first change is
to change the column heading from "GAC" to "GAC/IX", and the second is to change the footnote to “Best available
technology is IX Resin, GAC or an equally-efficient technology. We have done this in order to promote options to the

entity that has to implement treatment. Otherwise, if left as is, the wording appears to preferentially promote GAC.

lon Exchange is a proven technology for the removal of PFAS from drinking water, and in most cases, is a better total
cost of ownership technology versus GAC.

| have attached the document with our changes.

If you have any questions, please let me know.

Dale Wynkoop

Global Director of Sales and Applications

-@ectz.com
I (o)
I (b

ECT2

www.ect2.com

CONFIDENTIALITY NOTICE: The contents of this email message and any attachments are intended solely for the addressee(s)
and may contain confidential, proprietary and/or privileged information and may be legally protected from disclosure. If you are
not the intended recipient of this message or their agent, or if this message has been addressed to you in error, please
immediately alert the sender by reply email and then delete this message and any attachments and the reply from your system. If
you are not the intended recipient, you are hereby notified that any disclosure, use, dissemination, copying, or storage of this
message or its attachments is strictly prohibited.



DEPARTMENT OF ENVARONMENTALQUAHITY ENVIRONMENT, GREAT
LAKES, AND ENERGY

DRINKING WATER AND MUNICIPAEASSISTANCE ENVIRONMENTAL
HEALTH DIVISION

SUPPLYING WATER TO THE PUBLIC
Filed with the secretary of state on
These rules take effect 7 days after filing with the secretary of state.

(By authority conferred on the department of environmental, Great Lakes, and energy
quality by section 5 of the safe drinking water act, 1976 PA 399, MCL 325.1005)

R 325.10107, R 325.10116, R 325.10308b, R 325.10313, R 325.10401a, R 325.10405,
and R 325.12701 of the Michigan Administrative Code are amended, and
R 325.10604¢, R 325.10717d, R 325.12708, and R 325.12710 are added, as follows:

PART 1. GENERAL PROVISIONS

R 325.10107 Definitions; P, R.
Rule 107. As used in these rules:

(a) "Permit" means a public water supply construction permit that is issued to a
supplier of water by the department under section 4 of the act, MCL 325.1004.

(b) "Person" means an individual, partnership, copartnership, cooperative, firm,
company, public or private association or corporation, political subdivision, agency of the
state, agency of the federal government, trust, estate, joint structure company, or any
other legal entity, or their legal representative, agent, or assignee.

(c) "PFAS” means per- and polyfluoroalkyl substances.

fer(d) "Pitless adapter" means a device or assembly of parts whieh that permits water
to pass through the wall of a well casing or extension of a well casing and whieh-that
provides access to the well and to the parts of the system within the well in a manner that
prevents the entrance of contaminants into the well and the water produced.

{d)-(e) "Plans and specifications" means drawings, data, and a true description or
representation of an entire waterworks system or parts of the system as it exists or is to be
constructed, and a statement of how a waterworks system shal-must be operated.

¢e)-(f) "Plant intake" means the works or structures at the head of a conduit through
which water is diverted from a source, for example, river or lake, into the treatment plant.

H-(g) "Point-of-entry treatment device (POE)" means a treatment device applied to the
drinking water entering a house or building for the purpose of reducing contaminants in
the drinking water distributed throughout the house or building.

£>-(h) "Point-of-use treatment devise (POU)" means a treatment device applied to a
single tap used for the purpose of reducing contaminants in drinking water at that 1 tap.

@1-(i) "Political subdivision" means a city, village, township, charter township, county,
district, authority, or portion or combination of any of the entities specified in this
subdivision.
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6-(j) "PQL" means the practical quantitation levels. The PQL is the lowest
concentration that can be reliably achieved by well-operated laboratories within specified
limits of precision and accuracy during routine laboratory operating conditions.

(k) "Presedimentation”" means a preliminary treatment process used to remove
gravel, sand, and other particulate material from the source water through settling before
the water enters the primary clarification and filtration processes in a treatment plant.

do-(1) "Production well" means a well that has been approved for use for a public
water supply i-accordance-with-the-provisions-ef pursuant to part 8 of these rules.

-(m) "Public hearing" means a hearing whieh that is conducted by the director of the
department on matters relating to the functions and responsibilities of the division and
whieh that seeks public input relevant to such functions and responsibilities.

@m)-(n) "Public water supply" or "public water system" means a waterworks system
that provides water for drinking or household purposes to persons other than the supplier
of the water, and does not include either of the following:

(i) A waterworks system that supplies water to only 1 living unit.

(ii) A waterworks system that consists solely of customer site piping.

&)-(0) "Pumping water level" means the distance measured from an established datum
at or above ground level to the water surface in a well being pumped at a known rate for a
known period of time.

fo>(p) "Rated treatment capacity" means 1 or any combination of the following
capacities when water treatment is practiced:

(i) Rated capacity from an approved surface water supply, ground water supply under
the direct influence of surface water, or complete treatment system as contained in R
325.11006.

(i) Firm capacity from an approved ground water supply where firm capacity means
the production capability of each respective component of the waterworks system with
the largest well, pump, or treatment unit out of service.

(iii) Available capacity obtained under contract and capable of delivery from another
approved public water supply.

p)(q) "Raw water" means water that is obtained from a source by a public water
supply before the public water supply provides any treatment or distributes the water to
its customers.

€e)-(r) "Regional administrator" means the EPA region V administrator.

&)-(s) "Regulated VOCs" means a group of volatile organic chemicals for which state
drinking water standards have been promulgated but does not include total
trihalomethanes.

¢s)(t) "Removed from service" means physically disconnected from the waterworks
system in a manner that would prevent the inadvertent use of the well and would require
specific authorization from the public water supply to reconnect.

€-(u) "Repeat sample" means a sample that is collected and analyzed in response to a
previous coliform-positive sample.

@-(v) "Resident" means an individual who owns or occupies a living unit.

&9-(w) "Routine sample" means a water sample that is collected and analyzed to meet
the monitoring requirements for total coliform, as outlined in the written sampling plan.



R 325.10116 Addresses.

Rule 116. The following are addresses and contact information of the department and
other organizations referred to in these rules:

(a) Department of Envirenmental Quality Environment, Great Lakes, and Energy,
Offiee-of Drinking Water and Munieipal-Assistanee-Environmental Health Division,
525 West Allegan Street, Post Office Box 30244817, Lansing, MI 48909-77418311,
Telephone 800-662-9278. Internet address: http://www.michigan.gov/degegle.

(b) National Council ©on Radiation Protection and Measurements, 7910 Woodmont
Avenue, Suite 400, Bethesda, Maryland 20814-3095, Telephone 301-657-2652. Internet
address: http://www.ncrponline.org/.

(c) NSF International, P.O Box 130140, 789 North Dixboro Road, Ann Arbor, Michigan
48105, tTelephone 734-769-8010 or 800-673-6275, email info@nsf.org, Internet address
http://www.nsf.org.

(d) Superintendent of Documents, Hnited-States-Government Printing-U.S.
Government Publishing Office, PostOffiee-P.O. Box 979050, St. Louis, MO 63197-
9000, Telephone 202-512-1800. Internet address to-download-decumentsis

http:Hwww-gpoaeeess-goviindexhtml-or-to purchase documents online is
http://bookstore.gpo.gov.

PART 3. VARIANCES, EXEMPTIONS, AND TREATMENT TECHNOLOGIES

R 325.10308b Best available technology.

Rule 308b. (1) The department identifies the following as the best technology,
treatment technique, or other means generally available for achieving compliance with
the MCL:

(a) For organic contaminants in R 325.10604b-and, R325.10604d, and R 325.10604g
the best available technologies, treatment techniques, or other means available for
achieving compliance with the MCLs are granular activated carbon (GAC), packed tower
aeration (PTA), or oxidation (OX), as listed in table 1 of this rule.

Table 1 Best available technologies for organic contaminants

Contaminant GAC/IX PTA 0X
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Contaminant GAC/IX | PTA (0):¢ | { Formatted: Highlight
1,2.4 Trichlorobenzene X X
1,1,1 Trichloroethane X X
1,1,2 Trichloroethane X X
Trichloroethylene X X
Vinyl chloride X
Xylene X X

technology.

(b) For inorganic contaminants in R 325.10604c, the best available technologies,
treatment techniques, or other means available for achieving compliance with the MCLs
are listed in table 2 of this rule. The affordable technology, treatment technique, or other
means available to supplies serving 10,000 or fewer people for achieving compliance
with the maximum contaminant level for arsenic are listed in table 3 of this rule.

Table 2 Best available technologies for inorganic contaminants

Chemical name Best available technologies
Antimony 2,7

Arsenic* 1,2,5,6,79,11°
Asbestos 2,3.8

Barium 5,6,7,9
Beryllium 1,2,5,6,7
Cadmium 2,5,6,7
Chromium 2.5,62,7
Cyanide 5,7,10
Mercury 2146'7!
Nickel 5,6,7

Nitrate 5,79

Nitrite 5,7

Selenium 1,2%,6,7,9
Thallium 1,5

'Best available technology only if influent Hg concentrations are 10 ug/l or less.

2Best available technology for chromium III only.

3Best available technology for selenium IV only.

“BATs for Arsenic V. Pre-oxidation may be required to convert Arsenic III to
Arsenic V.

5To obtain high removals, iron to arsenic ratio shal-must be at least 20:1.

Key to best available technologies in table:

1 = activated alumina

2 = coagulation/filtration (not BAT for supplies with fewer than 500 service
connections)

3 = direct and diatomite filtration

4 = granular activated carbon
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5 = ion exchange

6 = lime softening (not BAT for supplies than 500 service connections)
7 = reverse 0osmosis

8 = corrosion control

9 = electrodialysis

10 = alkaline chlorination (pH greater than or equal to 8.5)

11 = oxidation/filtration

Table 3 Small supplies compliance technologies (SSCTs) for arsenic!

Small supply compliance technology Affordable for listed small supply
categories.’
Activated alumina (centralized) All size categories.
Activated alumina (point-of-use)’ All size categories.
Coagulation/filtration 501-3,300, 3,301-10,000.
Coagulation-assisted microfiltration 501-3,300, 3,301-10,000.
Electrodialysis reversal 501-3,300, 3,301-10,000.
Enhanced coagulation/filtration All size categories.
Enhanced lime softening (pH more All size categories.
than 10.5)

Ion exchange All size categories.

Lime softening 501-3,300, 3,301-10,000.
Oxidation/filtration* All size categories.
Reverse osmosis (centralized) 501-3,300, 3,301-10,000.
Reverse osmosis (point-of-use)? All size categories.

!'SSCTs for Arsenic V. Pre-oxidation may be required to convert Arsenic I to
Arsenic V.

Three categories of small supplies are: (i) those serving 25 or more, but fewer than
501, (ii) those serving more than 500, but fewer than 3,301, and (iii) those serving more
than 3,300, but fewer than 10,001.

3POU shall-must not be used to obtain a variance.

4To obtain high removals, iron to arsenic ratio shall-must be at least 20:1.

(c) For radionuclide contaminants in R 325.10603, the best available technologies,
treatment techniques, or other means available for achieving compliance with the MCLs
are listed in table 4 for all size supplies. The affordable technology, treatment technique,
or other means available for achieving compliance with the maximum contaminant level
are listed in table 5 for supplies serving 10,000 or fewer people as categorized in table 6.

Table 4 Best available technologies for radionuclide contaminants

Contaminant Best available technologies.
Combined radium 226 and radium Ion exchange, reverse osmosis, lime
228 softening.
Uranium Ton exchange, reverse osmosis, lime
softening, coagulation/filtration.
Gross alpha particle activity Reverse osmosis.
(excluding radon and uranium)




Contaminant

Best available technologies.

Beta particle and proton radioactivity

Ion exchange, reverse osmosis.

limitations to use

Table 5 List of small supplies compliance technologies for radionuclides and

Unit Technologies Limitations (see Operator skill level | Raw water quality
footnotes) required * range and

considerations.

1. Ion exchange (a) Intermediate All ground waters.

2. Reverse osmosis (b) Advanced Surface waters

(RO) usually require pre-
filtration.

3. Lime softening (c) Advanced All waters.

4. Green sand (d) Basic

filtration

5. Co-precipitation (e) Intermediate to Ground waters with

and Barium sulfate Advanced suitable water
quality.

6. Electrodialysis/ Not applicable Basic to All ground waters.

electrodialysis intermediate

reversal

7. Pre-formed ® Intermediate All ground waters.

hydrous Manganese

oxide filtration.

8. Activated (a), (g) Advanced All ground waters;

alumina competing anion
concentrations may
affect regeneration
frequency.

9. Enhanced (h) Advanced Can treat a wide

coagulation/ range of water

filtration qualities.

* An operator with a basic skill level has minimal experience in the water treatment
field and can perform the necessary system operation and monitoring if provided with
proper instruction. The operator is capable of reading and following explicit directions.
An operator with an intermediate skill level understands the principles of water treatment
and has a knowledge of the regulatory framework. The operator is capable of making
system changes in response to source water fluctuations. An operator with an advanced
skill level possesses a thorough understanding of the principles of system operation. The
operator is knowledgeable in water treatment and regulatory requirements. The operator
may, however, have advanced knowledge of only the particular treatment technology.
The operator seeks information, remains informed, and reliably interprets and responds to
water fluctuations and system intricacies.

Limitations Footnotes: Technologies for Radionuclides:



a. The regeneration solution contains high concentrations of the contaminant ions.
Disposal options shall-must be carefully considered before choosing this technology.

b. Reject water disposal options shall-must be carefully considered before choosing
this technology.

c. The combination of variable source water quality and the complexity of the water
chemistry involved may make this technology too complex for small surface water
systems.

d. Removal efficiencies may vary depending on water quality.

e. This technology may be very limited in application to small systems. Since the
process requires static mixing, detention basins, and filtration, it is most applicable to
systems with sufficiently high sulfate levels that already have a suitable filtration
treatment train in place.

f. This technology is most applicable to small systems that already have filtration in
place.

g. Handling of chemicals required during regeneration and pH adjustment may be too
difficult for small systems without an adequately trained operator.

h. Assumes modification to a coagulation/filtration process already in place.

Table 6 Compliance technologies by supply size category for radionuclide

Requirements

Contaminant Compliance technologies* for supply size categories
(population served)
25-500 501-3,300 3,301 — 10,000

1. Combined radium | 1,2, 3,4, 5,6,7 1,2,3,4,5,6,7 1,2,3,4,5,6,7

226 and radium 228

2. Gross alpha 2 2 2

particle activity

3. Beta particle 1,2 1,2 1,2

activity and photon

activity

4. Uranium 1,8,9 1,2,3,8,9 1,2,3,8,9

* Numbers correspond to those technologies listed in Table 5 of this rule.

(2) The department shall require community water supplies and nontransient,
noncommunity water supplies to employ a treatment method identified in subrule (1) of
this rule as a condition for granting a variance, except as provided in subrule (3) of this
rule. If, after the treatment method is installed in the system, the supply cannot meet the
MCL, then the supply shalt-be is eligible for a variance under this part and section 20 of
the act, MCL 325.1020.

(3) If a supply demonstrates through comprehensive engineering assessments, which
may include pilot plant studies, that the treatment methods identified in subrule (1) of
this rule may only achieve a de minimis reduction in contaminants, then the department
may issue a schedule of compliance that requires the supply being granted the variance
to examine other treatment methods as a condition of obtaining the variance.



(4) If the department determines that a treatment method identified in subrule (3) of this
rule is technically feasible, then the department may require the supply to use that
treatment method in connection with a compliance schedule issued under section 20 of
the act, MCL 325.1020. The department's determination must shal-be based on studies
by the supply and other relevant information.

(5) The department may require a community or noncommunity supply to use point-of-
use devices, point-of-entry devices, or other means as a condition of granting a variance
or an exemption from the requirements of R 325.10603, R 325.10604b, R 325.10604c, et
R 325.10604d, or R325.10604¢g to avoid an unreasonable risk to health. The department
may require a public water supply to use point-of-use devices or other means, but not
point-of-entry devices, as a condition for granting an exemption from corrosion control
treatment requirements for lead and copper in R 325.10604f(2) and (3) to avoid an
unreasonable risk to health. The department may require a public water supply to use
point-of-entry devices as a condition for granting an exemption from the source water
and lead service line replacement requirements for lead and copper under
R 325.10604£(4) and (5) to avoid an unreasonable risk to health, provided the supply
demonstrates that the device will not cause an increased corrosion of lead and copper
bearing materials located between the device and the tap that may increase contaminant
levels at the tap.

(6) Community or noncommunity water supplies that use point-of-use or point-of-entry
devices under this rule shall meet the conditions in R 325.10313.

R 325.10313 Ceriteria for water supplies using POE, or POU, or both.

Rule 313. (1) Community and noncommunity water supplies shall not use point-of-use
devices (POU) or point-of-entry devices (POE) except as required by the department
under R 325.10308b or under all of the following provisions with department approval:

(a) Community water supplies may use POE to comply with the maximum
contaminant level or treatment technique for organic, inorganic, and radiological
contaminants.

(b) Noncommunity water supplies may use POU, or POE, or both, to comply with
maximum contaminant levels or treatment techniques for organic and inorganic
contaminants.

(c) An alternative source of water that meets state drinking water standards is not
available.

(2) Supplies that use POU or POE, or both, shall meet all of the following requirements:

(a) The supply shall operate and maintain the POU, or POE, or both.

(b) Before POU, or POE, or both, are installed, the supply shall obtain department
approval of a monitoring plan that ensures that the devices provide health protection
equivalent to that provided by central water treatment. If the POU, or POE, or both, are
being used to comply with maximum contaminant levels or treatment techniques, then
"equivalent" means that the water sha-must meet all state drinking water standards and
shall must be of acceptable quality similar to water distributed by a well-operated central
treatment plant. At a minimum, the monitoring plan shal-must include all of the
following:

(i) Contaminants and parameters to be analyzed.
(ii) Physical measurements and observations, such as total flow treated and
mechanical condition of the treatment equipment.



(iii) Location of sampling sites.

(iv) Frequency of sampling. Approximately 10% of the treatment units shall-must be
sampled at regular intervals so that all the POE or POU are monitored at least as
frequently as required in part 7 for a particular contaminant. For example, for a
contaminant that is required to be sampled every 3 years, 10% of the POE or POU shall
must be monitored quarterly so that in 3 years time all of the POE or POU have been
monitored. The department may approve an alternate frequency that better represents the
rate of degradation of the POE or POU.

(c) Before POU, or POE, or both, are installed, the supply shall obtain department
approval of a technology plan that ensures that effective technology is applied and that
the microbiological safety of the water is maintained at all times. At a minimum, the
technology plan-shall must include all of the following:

(i) The POU, or POE, or both, shall-must be equipped with mechanical warnings to
ensure that customers are automatically notified of operational problems.

(i1) If a specific type of POU or POE has been independently certified to comply with
the maximum contaminant level or treatment technique in accordance with the American
aNational sStandards iInstitute/aNational sSanitation fFoundation standards 44, 53, 58,
or 62, as adopted by reference in R 325.10112, then individual units of that type shalt
must be used to comply with the maximum contaminant level or treatment technique. A
supply may use an alternate type of POU or POE if the supply demonstrates to the
department, using pilot plant studies or other means, that the alternative POU or POE
consistently complies with the maximum contaminant level or treatment technique and
the department approves the use of the POU or POE.

(iii) The design and application of the POU, or POE, or both, shall-must consider the
potential for increasing concentrations of heterotrophic bacteria in water treated with
activated carbon. Frequent backwashing, post-contactor disinfection, and heterotrophic
plate count monitoring may ensure that the microbiological safety of the water is not
compromised.

(d) The supply shall demonstrate that buildings connected to the system have sufficient
POU, or POE, or both, that are properly installed, maintained, and monitored such that all
efcustomers shall-be are protected.

(e) If the POU, or POE, or both, are used to meet an MCL or treatment technique, then
the supply shall replace or repair the POU or POE when the contaminant for which the
device is intended to control is above the maximum contaminant level in a confirmed
sample.

(3) Compliance with the maximum contaminant level-shall must be determined based
on the analytical results obtained at each POU or POE, also known as the "sampling
point". The Ecompliance determination-shall must be made under R 325.10604b(2) for
volatile organic contaminants, R 325.10604¢(2) for inorganic contaminants, ef
R 325.10604d(2) for synthetic organic chemicals, or R 325.10604¢g(2) for per- and
polyfluoroalkyl substances.

(4) Supplies that violate the MCL shall notify the department under part 7 of these rules
and shall notify the public under part 4 of these rules. The supply may limit the
distribution of the public notice to only persons served by the POU or POE that is out of
compliance.



PART 4. PUBLIC NOTIFICATION AND PUBLIC EDUCATION

R 325.10401a General public notification requirements.

Rule 401a. (1) Each community water supply, nontransient noncommunity water
supply, or transient noncommunity water supply shall give notice for violations of the
maximum contaminant level (MCL), maximum residual disinfection level (MRDL),
treatment technique (TT), monitoring requirements, testing procedures in these rules, and
for other situations, as listed in the following provisions:

(a) Violations and other situations requiring public notice, including all of the
following:

(i) Failure to comply with an applicable maximum contaminant level (MCL) or
maximum residual disinfectant level (MRDL).

(i) Failure to comply with a prescribed treatment technique (TT).

(iii) Failure to perform water quality monitoring, as required by part 7 of these rules.

(iv) Failure to comply with testing procedures as prescribed by part 6 of these rules.

(b) Variances and exemptions under part 3 of these rules, including both of the
following:

(i) Operation under a variance or an exemption.

(ii) Failure to comply with the requirements of a schedule that has been set under a
variance or exemption.

(c) Special public notices, including all of the following:

(i) Occurrence of a waterborne disease outbreak or other waterborne emergency.

(ii) Exceedance of the nitrate MCL by noncommunity water supplies, where granted
permission by the department.

(iii) Fluoride level above 2.0 mg/l as specified in R 325.10408a.

(iv) Availability of unregulated contaminant monitoring data.

(v) Other violations and situations whieh-that are determined by the department to
require a public notice under this part and whieh-that are not already listed in table 1 of
this rule. The tier assignment for each specific violation or situation requiring a public
notice is identified in table 1 of this rule. Community and noncommunity water supplies
are also considered "water supplies" or "supplies" in this rule, R 325.10402 to
R 325.10407, and R 325.10408a to R 325.10409.

(2) Public notice requirements are divided into 3 tiers to take into account the
seriousness of the violation or situation and of the potential adverse health effects that
may be involved. The public notice requirements for each violation or situation listed in
subrule (1) of this rule are determined by the tier to which the violation or situation is
assigned. The definition of each tier is provided in the following provisions:

(a) Tier 1 public notice is required for violations and situations that have significant
potential to have serious adverse effects on human health as a result of short term
exposure.

(b) Tier 2 public notice is required for all other violations and situations that have
potential to have serious adverse effects on human health.

(c) Tier 3 public notice is required for all other violations and situations not included in
tier 1 and tier 2. The tier assignment for each specific violation or situation is identified in
table 1 of this rule.

(3) Supplies shall provide public notice to the following:



(a) Each supply shall provide public notice to persons served by the supply as specified
in this part. Supplies that sell or otherwise provide drinking water to other public water
supplies, such as to consecutive supplies, shall give public notice to the consecutive
supply. The consecutive supply shall provide public notice to the persons it serves.

(b) If a public water supply has a violation in a portion of the distribution system that is
physically or hydraulically isolated from other parts of the distribution system, then the
department may grant permission, which shall-must be in writing, to the supply to limit
distribution of the public notice to only persons served by that portion of the system
whieh that is out of compliance. To be considered physically separated isolated, the
supply shall show that the affected portion of the distribution system is separated from
other parts of the distribution system with no interconnections. To be considered
hydraulically separated isolated, the supply shall show that the design of the distribution
system or the system operation, or both, created a situation where water in the affected
portion is effectively isolated from the water in all other parts of the distribution system
because of projected water flow patterns and water pressure zones.

(4) The supply, within 10 days of completing the public notification requirements under
this part for the initial public notice and applicable repeat notices, shall submit to the
department a certification that it fully complied with the public notification regulations.
The supply shall include with this certification a representative copy of each type of
notice distributed, published, posted, and made available to the persons served by the
supply and to the media.

Table 1 Violations and other situations requiring public notice

MCL/MRDL/TT violations ' Monitoring, testing, & reporting
procedure violations
. Tier of Tier of
Contaminant public public
. Citation . Citation

notice notice

required required
I. Violations of MCL, MRDL, treatment technique, monitoring and reporting, and testing procedure
requirements:
A. Microbiological contaminants

R 325.10704 to
Total coliform until March 2 R 325.10602(1)(a) and 3 R 325.10707a
31,2016 (b) R 325.10702(2)
R 325.10707b(4)

Total coliform (TT
violations resulting from
failure to perform
assessments or corrective . R 325.10704j(3)
actions, monitoring 2 R 325.10704j(2)(2) 3 R 325.10704j(4)(a)
violations, and reporting
violations) beginning April
1,2016




Monitoring, testing, & reporting

MCL/MRDL/TT violations ' L
procedure violations
. Tier of Tier of
Contaminant public o public o
. Citation . Citation

notice notice

required required
Seasonal supply failure to
follow department-
approved start-up plan
before serving water to the . .
public or failure to provide 2 R 325.10704j(2)(b) 3 R 325.10704j(4)(c)
certification to the
department beginning April
1,2016
Fecal coliform/E. coli until 2 R 325.10704(3)
March 31, 2016 ! R 325.10602(1)(c) 1.3 R 325.10707b(4)
E. coli (MCL, monitoring, R 325.10704j(3)(b)
and reporting violations) 1 R 325.10704(1) 3 R 325.10704j(4)(a)
beginning April 1, 2016 R 325.10704(4)(b)
E. coli (TT violations
resulting from failure to
perform level 2 assessments | 2 R 325.10704j(2)(a) n/a n/a
or corrective action)
beginning April 1, 2016
by o T s

: 2,13 R 325.10611b 3 R 325.10720(2)(a) and

exceedance of maximum (b)
allowable turbidity level)
Violations, other than
violations resulting from R 325.10611, R 325.10605
single exceedance of max. 2 R 325.10611a, and 3 R 325.10720(2)(c) and
allowable turbidity level R 325.10611b (d)
(TT)
ViolaFions of disinfectior} N/A N/A 3 R 325.10722
profiling and benchmarking
Violations of filter
backwash recycling 2 R 325.10611c 3 R 325.11507

provisions




Monitoring, testing, & reporting

MCL/MRDL/TT violations ' L
procedure violations
. Tier of Tier of
Contaminant ublic ublic

pud Citation pud Citation

notice notice

required required
40 CFR §141.701 to
§141.705, as adopted
by reference in
R 325.10720b,
R 325.10720c and
R 325.10720d.

— Failure to collect 3 or
Violations of enhanced R 325.10611e to more samples for
treatment for 2 2,3 L
cryptosporidium R 325.10611m Cryptqsp_orldlum

P analysis is a Ftier 2
violation requiring
special notice as
required in
R 325.10408d. All
other monitoring and
testing procedure
violations are Ftier 3.

Violations of rules for
ground water supplies 2 R 325.10612b 3 g ggg}g;gggg)
subject to R 325.10612 )
B. Inorganic chemicals (I0C)
Antimony 2 R 325.10604c(1) 3 2{5)325 -10710(4) and
R 325.10710(4) and
Arsenic 2 R 325.10604¢(1) 3 %)
R 325.10605

?Osﬁt)"s (fibers longer than | R 325.10604¢(1) 3 R 325.10710(4), (6)
Barium 2 R 325.10604c(1) 3 2{5)325 -10710(4) and
Beryllium 2 R 325.10604c(1) 3 ?5)325'10710(4) ang
Cadmium 2 R 325.10604c(1) 3 ?5)325'10710(4) ang
Chromium (total) 2 R 325.10604¢(1) 3 ?5)325 -10710(4) and
Cyanide (frec) 2 R 325.10604¢(1) 3 ?5)325'10710(4) and
Fluoride 2 R 325.10604¢(1) 3 ?5)325 -10710(4) and
Merecury (inorganic) 2 R 325.10604¢(1) 3 ?5)325 -10710(4) and

. . R 325.10710(3), (4),

4

Nitrate (as nitrogen) 1 R 325.10604¢(1) 1,3 (7), and (9)(b)
Nitrite (as nitrogen) 1 R 325.10604¢(1) 1,34 R 325.1071003), (4),

(8), and (9)(b)




Monitoring, testing, & reporting

MCL/MRDL/TT violations ! o
procedure violations
. Tier of Tier of
Contaminant ublic ublic
pu® Citation pub Citation
notice notice
required required
Total nitrate and nitrite 1 R 325.10604c(1) 3 R 325.10710(4)
(as nitrogen)
Selenium 2 R 325.10604c(1) 3 ?5)325'10710(4) ang
Thallium 2 R 325.10604¢(1) 3 R 325.10710(4) and

(5)

C. Lead and copper (action le
January 1, 2025; action level

for copper is 1.3 mg/1)

vel for lead is 0.015 mg/l through December 31, 2024 and 0.012 mg/1 beginning

R 325.10604f(1) — (5)

R 325.10710a to

Lead and copper rule (TT) 2 3 R 325.10710c and
R 325.10410(2) and (3) R 325.10605
D. Synthetic organic chemicals (SOC)
2,4-D 2 R 325.10604d(1) 3 R 325.10717
2,4,5-TP (silvex) 2 R 325.10604d(1) 3 R 325.10717
Alachlor 2 R 325.10604d(1) 3 R 325.10717
Atrazine 2 R 325.10604d(1) 3 R 325.10717
Benzo(a)pyrene (PAHs) 2 R 325.10604d(1) 3 R 325.10717
Carbofuran 2 R 325.10604d(1) 3 R 325.10717
Chlordane 2 R 325.10604d(1) 3 R 325.10717
Dalapon 2 R 325.10604d(1) 3 R 325.10717
Di (2-ethylhexyl) adipate 2 R 325.10604d(1) 3 R 325.10717
Di (2-ethylhexyl) phthalate | 2 R 325.10604d(1) 3 R 325.10717
Dibromochloropropane 2 R 325.10604d(1) 3 R 325.10717
Dinoseb 2 R 325.10604d(1) 3 R 325.10717
Dioxin (2,3,7,8-TCDD) 2 R 325.10604d(1) 3 R 325.10717
Diquat 2 R 325.10604d(1) 3 R 325.10717
Endothall 2 R 325.10604d(1) 3 R 325.10717
Endrin 2 R 325.10604d(1) 3 R 325.10717
Ethylene dibromide 2 R 325.10604d(1) 3 R 325.10717
Glyphosate 2 R 325.10604d(1) 3 R 325.10717
Heptachlor 2 R 325.10604d(1) 3 R 325.10717
Heptachlor epoxide 2 R 325.10604d(1) 3 R 325.10717
Hexachlorobenzene 2 R 325.10604d(1) 3 R 325.10717
Hexachlorocyclo- 2 R 325.10604d(1) 3 R 325.10717
pentadiene
Lindane 2 R 325.10604d(1) 3 R 325.10717
Methoxychlor 2 R 325.10604d(1) 3 R 325.10717
Oxamyl (vydate) 2 R 325.10604d(1) 3 R 325.10717
Pentachlorophenol 2 R 325.10604d(1) 3 R 325.10717
Picloram 2 R 325.10604d(1) 3 R 325.10717
f}ﬁ’éy]‘;i‘]l"“nated biphenyls 1, R 325.10604d(1) 3 R 325.10717
Simazine 2 R 325.10604d(1) 3 R 325.10717
Toxaphene 2 R 325.10604d(1) 3 R 325.10717
E. Volatile organic chemicals (VOC)
Benzene 2 R 325.10604b(1) 3 R 325.10716
Carbon tetrachloride 2 R 325.10604b(1) 3 R 325.10716
Chlorobenzene 2 R 325.10604b(1) 3 R 325.10716

(monochloro-benzene)




Monitoring, testing, & reporting

MCL/MRDL/TT violations ' L
procedure violations
. Tier of Tier of
Contaminant public o public o
. Citation . Citation
notice notice
required required
O-dichlorobenzene 2 R 325.10604b(1) 3 R 325.10716
P-dichlorobenzene 2 R 325.10604b(1) 3 R 325.10716
1,2-dichloroethane 2 R 325.10604b(1) 3 R 325.10716
1,1-dichloroethylene 2 R 325.10604b(1) 3 R 325.10716
Cis-1,2-dichloroethylene 2 R 325.10604b(1) 3 R 325.10716
Trans-1,2-dichloroethylene | 2 R 325.10604b(1) 3 R 325.10716
Dichloromethane 2 R 325.10604b(1) 3 R 325.10716
1,2-dichloropropane 2 R 325.10604b(1) 3 R 325.10716
Ethylbenzene 2 R 325.10604b(1) 3 R 325.10716
Styrene 2 R 325.10604b(1) 3 R 325.10716
Tetrachloro-ethylene 2 R 325.10604b(1) 3 R 325.10716
Toluene 2 R 325.10604b(1) 3 R 325.10716
1,2,4-trichlorobenzene 2 R 325.10604b(1) 3 R 325.10716
1,1,1-trichloroethane 2 R 325.10604b(1) 3 R 325.10716
1,1,2-trichloroethane 2 R 325.10604b(1) 3 R 325.10716
Trichloroethylene 2 R 325.10604b(1) 3 R 325.10716
Vinyl chloride 2 R 325.10604b(1) 3 R 325.10716
Xylenes (total) 2 R 325.10604b(1) 3 R 325.10716
F. per- and polyfluoroalkyl substances (PFAS)
Hexafluoropropylene
oxide dimer acid (HFPO- | 2 R 325.10604¢g(1) 3 R 325.10717d
DA)
z :irdﬂ(“lflﬁ;’;;‘)‘m“e sulfonic |, R 325.10604g(1) 3 R 325.10717d
Perfluorohexane sulfonic
acid (PFHxS) 2 R 325.10604¢g(1) 3 R 325.10717d
Perfluorohexanoic acid
(PFHxA) 2 R 325.10604¢g(1) 3 R 325.10717d
Perfluorononanoic acid
(PFNA) 2 R 325.10604g(1) 3 R 325.10717d
:ceir(iﬂ(“lj’Frg)";)ta“e sulfonic | , R 325.10604g(1) 3 R 325.10717d
flf;g‘:;’)r ooctanoic acid 2 R 325.10604g(1) 3 R 325.10717d
E-G. Radioactive contaminants
R 325.10605
Beta/photon emitters 2 R 325.10603(2)(c) 3 R 325.10725
R 325.10730
R 325.10605
Alpha emitters (gross R 32510725
alpha) 2 R 325.10603(2)(b) 3 R 325.10726
R 325.10728
R 325.10729
R 325.10605
. . R 325.10725
gz"gbmed radium (226 & | R 325.10603(2)(2) 3 R 325.10726
R 325.10728
R 325.10729




MCL/MRDL/TT violations' Monitoring, testing, & reporting
procedure violations
. Tier of Tier of
Contaminant ublic ublic
pu® Citation pub Citation
notice notice
required required
R 325.10605
R 325.10725
Uranium (pCi/L) 2 R 325.10603(2)(d) 3 R 325.10726
R 325.10728
R 325.10729

G-H. Disinfection byproducts (DBP), byproduct precursors, disinfectant residuals. Where disinfection is used in
the treatment of drinking water, disinfectants combine with organic and inorganic matter present in water to form
chemicals called disinfection byproducts (DBP). The department sets standards for controlling the levels of
disinfectants and DBPs in drinking water, including trihalomethanes (THM) and haloacetic acids (HAA). See

R 325.10610 to R 325.10610d, and R 325.10719¢ to R 325.10719n for disinfection byproduct MCLs,
disinfectant MRDLSs, and related monitoring requirements.

R 325.10610d,

R 325.10719¢(1) and
3 (2)(a), and

R 325.1071%h to

R 325.10719n

Total trihalomethanes R 325.10610(2)
(TTHM) R 325.10610b(2)(a)

R 325.10610d,

R 325.10610(2) R 325.10719¢(1) and

Haloacetic acids (HAA) 2 3 (2)(a), and
R 325.10610b(2)(a) R 325.10719h to
R 325.10719n
Bromate ) R 325.10610 3 R 325.10719¢(1) and
R 325.10610b(2)(b) (2)(c)
. R 325.10610a R 325.10719¢(1) and
Chloramine (MRDL) 2 R 325.10610b(3)(a) 3 3)
. R 325.10610a R 325.10719¢(1) and
Chlorine (MRDL) 2 R 325.10610b(3)(a) 3 3)
. R 325.10610 R 325.10719¢(1) and
Chlorite 2 R 325.10610b(2)(c) 3 2)(b)
Chlorine dioxide (MRDL), 2 R 325.10610a 2%3 R 325.10719¢(1),
where any 2 consecutive R 325.10610b(3)(b)(ii) > (3)(b)(i) and (iii)

daily samples at entrance to | * Failure to monitor for chlorine dioxide at the entrance to the distribution system
distribution system only are | the day after exceeding the MRDL at the entrance to the distribution system is a
above MRDL tier 2 violation.

- R 325.10610a . R 325.10719¢(1),
R 325.10610b(3)(b)(i) (3)(b)(ii) and (iii)

Chlorine dioxide (MRDL),
where sample(s) in
distribution system the next

* If any daily sample taken at the entrance to the distribution system exceeds the
MRDL for chlorine dioxide and 1 or more samples taken in the distribution
system the next day exceed the MRDL, tier 1 notification is required. Failure to

day are also above MRDL take the required samples in the distribution system after the MRDL is exceeded
at the entry point also triggers tier 1 notification.

Control of DBP 2 R 325.10610b(4) 3 R 325.10719¢(1) and

precursors—TOC (TT) R 325.10610¢ 4)

Bench marking and N/A N/A 3 R 325.10722

disinfection profiling

EIZECIOPmem of monitoring |\, \ N/A 3 R 325.10719¢(5)

H-IL. Other treatment techniques

Acrylamide (TT) 2 | R 325.10604¢ | N/A | N/A




MCL/MRDL/TT violations' Monitoring, testing, & reporting
procedure violations
. Tier of Tier of
Contaminant ublic ublic
pud Citation pud Citation
notice notice
required required
Epichlorohydrin (TT) 2 R 325.10604¢ N/A N/A
II. Other monitoring:
Unregulated contaminants N/A N/A 3 40 CFR §141.40°°
Nickel N/A N/A 3 R 325.10710(4), ©3),
and (9)
II1. Public notification for variances and exemptions:
Operation _under avariance | 5 R 32510302 N/A N/A
or exemption
qulatlon of condm_ons ofa 2 R 32510312 N/A N/A
variance or exemption
IV. Other situations requiring public notification:
E‘gﬁ“de level above 2.0 3 R 325.10408a(1) N/A N/A
Exceedance of nitrate MCL
for noncommunity supplies,
as allowed by the 1 R 325.10604¢(3) N/A N/A
department
Availability of unregulated
contaminant monitoring 3 R 325.10407 N/A N/A
data
Waterborne discase 1 R 325.10734(4) N/A N/A
outbreak
Source water sample
positive for Efecal
Yindicator: E.coli, 1 R 325.10739(6) N/A N/A
enterococci, or coliphage
Other waterborne lor2or3* | N/A N/A N/A

emergencies and other
situations as determined by
the department

* Waterborne emergencies require a tier 1 public notice. The department may
place other situations in any tier it determines appropriate, based on threat to
public health.

IMCL - Maximum contaminant level, MRDL - maximum residual disinfectant level,

TT - treatment technique.

ZFailure to test for fecal coliform or E. coli is a tier 1 violation if testing is not done
after any repeat sample tests positive for coliform. All other total coliform monitoring

and testing procedure viol

ations are tier 3.

3Supplies with treatment technique violations involving a single exceedance of a
maximum turbidity limit under R 325.10611b(1) are required to initiate consultation with
the department within 24 hours after learning of the violation. Based on this consultation,

the department may subse

quently decide to elevate the violation to tier 1. If a supply is

unable to make contact with the department in the 24-hour period, the violation is
automatically elevated to tier 1.




“Failure to take a confirmation sample within 24 hours for nitrate or nitrite after an
initial sample exceeds the MCL is a tier 1 violation. Other monitoring violations for
nitrate are tier 3.

Title 40- CER part 141 Seetion40;being40 CFR §141.40,2014); which pertains to

unregulated contaminant monitoring, is contained in Title 40 CFR parts 136 to 149 and is
available for purchase for $67.00 from the superintendent of documents at the address in
R 325.10116. The material is available for inspection from the offices of the department
at the address in R 325.10116(a) or available on the finternet at http://www.ecfr.gov/.

R 325.10405 Content of public notice.

Rule 405. (1) If a community or noncommunity water supply that is subject to
R 325.10401a has a violation or situation requiring public notification, then each public
notice-shall must include all of the following elements:

(a) A description of the violation or situation, including the contaminant or
contaminants of concern, and, as applicable, the contaminant level or levels.

(b) When the violation or situation occurred.

(c) The potential adverse health effects from the violation or situation, including the
standard language under subrule (4)(a) or (b) of this rule, whichever is applicable.

(d) The population at risk, including subpopulations particularly vulnerable if exposed
to the contaminant in their drinking water.

(e) If alternative water supplies should be used.

(f) What actions consumers should take, including when they should seek medical
help, if known.

(g) What the supply is doing to correct the violation or situation.

(h) When the supply expects to return to compliance or resolve the situation.

(i) The name, business address, and phone number of the supply or designee of the
supply as a source of additional information concerning the notice.

(j) A statement to encourage the notice recipient to distribute the public notice to other
persons served, using the standard language under subrule (4)(c) of this rule, where
applicable.

(2) All of the following elements-shalt must be included in the public notice for public
water supplies operating under a variance or exemption:

(a) If a public water supply has been granted a variance or an exemption, then the
public notice-shall must contain all of the following elements:

(i) An explanation of the reasons for the variance or exemption.

(ii) The date on which the variance or exemption was issued.

(iii) A brief status report on the steps the supply is taking to install treatment, find
alternative sources of water, or otherwise comply with the terms and schedules of the
variance or exemption.

(iv) A notice of opportunities for public input in the review of the variance or
exemption.

(b) If a public water supply violates the conditions of a variance or exemption, then the
public notice-shalt must contain the 10 elements listed in subrule (1) of this rule.

(3) The public notice-shalt must be presented in the following manner:
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(a) Each public notice required by this part-shall must meet all of the following
criteria:
(i) Shal-Must be displayed in a conspicuous way when printed or posted.
(ii) Shal-Must not contain overly technical language or very small print.
(iii) Shal-Must not be formatted in a way that defeats the purpose of the notice.
(iv) Shalt-Must not contain language whieh that nullifies the purpose of the notice.

(b) In communities where more than 10% of the consumers are non-English speaking
consumers, the public notice-shall must contain information in the appropriate language
or languages regarding the importance of the notice or contain a telephone number or
address where persons served may contact the supply to obtain a translated copy of the
notice or to request assistance in the appropriate language.

(4) The supply shall include the following standard language in the public notice:

(a) The supply shall include in each public notice the health effects language specified
in table 1 of this rule corresponding to each MCL, MRDL, and treatment technique
violation listed in table 1 of R 325.10401a, and for each violation of a condition of a
variance or exemption.

(b) The supply shall include the following language in the notice, including the
language necessary to fill in the blanks, for all monitoring and testing procedure
violations listed in table 1 of R 325.10401a: "We are required to monitor your drinking
water for specific contaminants on a regular basis. Results of regular monitoring are an
indicator of whether or not your drinking water meets health standards. During
[compliance period], we 'did not monitor or test' or 'did not complete all monitoring or
testing' for [contaminant or contaminants], and therefore cannot be sure of the quality of
your drinking water during that time."

(c) The supply shall include in the notice the following language, where applicable, to
encourage the distribution of the public notice to all persons served: "Please share this
information with all the other people who drink this water, especially those who may not
have received this notice directly (for example, people in apartments, nursing homes,
schools, and businesses). You can do this by posting this notice in a public place or
distributing copies by hand or mail."
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Table 1 Regulated contaminants

Key

AL=Action level

MCL=Maximum contaminant level

MCLG=Maximum contaminant level goal

mfl=Million fibers per liter

MRDL~=Maximum residual disinfectant level
MRDLG=Maximum residual disinfectant level goal
mrem/year=Millirems per year (a measure of radiation absorbed by the body)
N/A=Not applicable

NTU=Nephelometric turbidity units (a measure of water clarity)
pci/I=Picocuries per liter (a measure of radioactivity)
ppm=Parts per million, or milligrams per liter (mg/1)

ppb=Parts per billion, or micrograms per liter (pg/1)

ppt=Parts per trillion, or nanograms per liter

ppg=Parts per quadrillion, or picograms per liter

TT=Treatment technique



22

Contaminant
in CCR units

Eé‘iltilgrﬁll 1 To convert for |MCL

&L 1CCR, multiply  |in CCR
except where b units
noted Y

MCLG
in CCR
units

Major sources in
drinking water

Health effects language

Microbiological contaminants

Total coliform bacteria

MCL: For water supplies analyzing 40 or more
samples per month, not more than 5.0% of the
monthly samples may be positive for total

Naturally present in the

Coliforms are bacteria that are naturally present in the
environment and are used as an indicator that other,

until March 31, 2016  |coliform. For supplies analyzing fewer than 40 zero environment potentially harmful, bacteria may be present. Cohforms
were found in more samples than allowed and this was a
samples per month, not more than 1 sample per . .
. . warning of potential problems.
month may be positive for total coliform.
. . Coliforms are bacteria that are naturally present in the
Total coliform bacteria . o
beginning April 1 environment and are used as an indicator that other,
. T No conversion Naturally present in the |potentially harmful, waterborne pathogens may be
2016. This row applies | TT TT N/A . . : .
to Consumer necessary environment present or that a potential pathway exists through which
. contamination may enter the drinking water distribution
Confidence Reporting.
system.
Fecal coliforms and E. coli are bacteria whose presence
indicates that the water may be contaminated with
. human or animal wastes. Microbes in these wastes can
Fecal coliform and E. . . .
L No conversion Human and animal cause short-term effects, such as diarrhea, cramps,
coli until March 31, Zero Zero Zero
2016 necessary fecal waste nausea, headaches, or other symptoms. They may pose a
special health risk for infants, young children, some of
the elderly, and people with severely compromised
immune systems.
MCL: Routine and repeat samples are total E. coli are bacteria whose presence indicates that the
- . . . . - water may be contaminated with human or animal
coliform-positive and either is E. coli-positive .
. . . . . . wastes. Human pathogens in these wastes can cause
E. coli beginning April |or supply fails to take all required repeat Human and animal .
zero short-term effects, such as diarrhea, cramps, nausea,

1,2016

samples following E. coli-positive routine
sample or supply fails to analyze total coliform-
positive repeat sample for E. coli

fecal waste

headaches, or other symptoms. They may pose a greater
health risk for infants, young children, the elderly, and
people with severely-compromised immune systems.
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. Traditional = r) onvert for - [MCL MCLG | . .
Contaminant MCL in mg/l, R. multiol in CCR in CCR Major sources in Health offects lan
in CCR units except where CCR, multiply  |in . me drinking water caith ettects language
by units units
noted
Coliforms are bacteria that are naturally present in the
environment and are used as an indicator that other,
Coliform Assessment potentially harmful, waterborne pathogens may be
and/or Corrective present or that a potential pathway exists through which
Action Violations, or contamination may enter the drinking water distribution
both, beginning April system. We found coliforms indicating the need to look
1,2016. This row No conversion for potential problems in water treatment or distribution.
applies to public N/A TT N/A N/A When this occurs, we are required to conduct
. . necessary . .
notification. For assessments to identify problems and to correct any
Consumer Confidence problems that are found.
Reporting, see [THE SUPPLY MUST USE 1 OF THE FOLLOWING
R 325.10413(12)(g) APPLICABLE SENTENCES:]
). We failed to conduct the required assessment.
We failed to correct all identified sanitary defects that
were found during the assessment(s).
E. coli are bacteria whose presence indicates that the
water may be contaminated with human or animal
wastes. Human pathogens in these wastes can cause
E. coli Assessment short-term effects, such as diarrhea, cramps, nausea,
and/or Corrective headaches, or other symptoms. They may pose a greater
Action Violations, or health risk for infants, young children, the elderly, and
both, beginning April people with severely compromised immune systems.
1, 2106. This row No conversion We violated the standard for E. coli, indicating the need
applies to public N/A TT N/A N/A to look for potential problems in water treatment or

notification. For
Consumer Confidence
Reporting, see

R 325.10413(12)(g)
(ii).

necessary

distribution. When this occurs, we are required to
conduct a detailed assessment to identify problems and
to correct any problems that are found.

[THE SUPPLY MUST USE 1 OF THE FOLLOWING
APPLICABLE SENTENCES:]

We failed to conduct the required assessment.

We failed to correct all identified sanitary defects that
were found during the assessment that we conducted.
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. Traditional 130 convert for  |MCL MCLG | . .
Contaminant MCL in mg/l, . . . Major sources in
. . CCR, multiply |in CCR in CCR o Health effects language
in CCR units except where . . drinking water
by units units
noted
When this violation includes the failure to monitor for
Seasonal Supply total coliforms or E. coli prior to serving water to the
;l;r‘ezlitment TFCEm_‘rlue | N . public, the mandatory language found at
olations of the Total o conversion |y NA  |NA R 325.10405(4)(b) shaH-must be used. When this
Coliform Rule necessary O . .
. . violation includes failure to complete other actions, the
beginning April 1, . . . .
appropriate public notice elements found in
2016.
R 325.10405(1) shal-must be used.
s Fecal indicators are microbes whose presence indicates
Fecal indicator under . .
. that the water may be contaminated with human or
groundwater E.coli: . . .
requirements in Joro animal wastes. Microbes in these wastes can cause
q No conversion Human and animal short-term health effects, such as diarrhea, cramps,
R 325.10612 et. al: TT TT
. necessary . |fecal waste nausea, headaches, or other symptoms. They may pose a
- E.coli Others: ) . . .
. special health risk for infants, young children, some of
- enterococci or N/A . .
. the elderly, and people with severely compromised
- coliphage) .
immune systems.
Violations of rules for _ Inadequatefly t_reated or 1n_adequately protected water
. No conversion may contain disease-causing organisms. These
ground water supplies |TT TT N/A N/A . .
. necessary organisms can cause symptoms such as diarrhea, nausea,
subject to R 325.10612 .
cramps, and associated headaches.
Turbidity has no health effects. However, turbidity can
interfere with disinfection and provide a medium for
Turbidit No conversion microbial growth. Turbidity may indicate the presence
y TT TT N/A Soil runoff of disease-causing organisms. These organisms include
(ntu) necessary e .
bacteria, viruses, and parasites that can cause symptoms
such as nausea, cramps, diarrhea, and associated
headaches.
Other microbiological contaminants
G_1ard1a lamblia, TT* No conversion TT* zero o _
viruses, necessary Inadequately treated water may contain disease-causing
heterotrophic plate ) * The treatment technique violations that involve Natprally present in the organisms. Thes'e organisms include bacteria, viruses,
count (HPC) bacteria, . environment and parasites which can cause symptoms such as nausea,
. turbidity exceedances may use health effects language for - .
legionella, s cramps, diarrhea, and associated headaches.
- turbidity instead.
cryptosporidium

Inorganic contaminants
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. Traditional 130 convert for  |MCL MCLG | . .
Contaminant MCL in mg/l, . . . Major sources in
. . CCR, multiply |in CCR in CCR o Health effects language
in CCR units except where . . drinking water
by units units
noted
Discharge from . .. .
petroleum refineries; Some peopt{e }:Nho drink water containing ai;lmony well
. . ? in excess of the MCL over many years could experience
Antimony (ppb) 0.006 1000 6 6 f:i:a;eltiz?irll;i’tronicy increases in blood cholesterol and decreases in blood
solder sugar.
dEégf)ls??sf):ur;it?tf?‘lom Some people who drink water containing arsenic in
Arsenic (ppb) 0010 1000 10 0 orchar ds" runoff from | €XCeESS of the MCL over many years could experience
’ lass an (i clectronics skin damage or problems with their circulatory system,
;%ro duction wastes and may have an increased risk of getting cancer.
Decay of asbestos . .. .
Asbestos [fibers longer No conversion cement water mains; Some people who drink water containing asbestos in
than 10 um] (mfl) 7 mfl necessal 7 7 erosion of natural excess of the MCL over many years may have an
K Y deposits increased risk of developing benign intestinal polyps.
No conversion B;Ssctzsa'r%eiszlflgrngl?r%m Some people who drink water containing barium in
Barium (ppm) 2 necessal 2 2 metal r’e ﬁneriesg crosion | SXCess of the MCL over many years could experience an
Y of natural depos,i s increase in their blood pressure.
Discharge from metal
rbzf;;lfélezairgg;(;?l- Some people who drink water containing beryllium well
Beryllium (ppb) 0.004 1000 4 4 dischargge from ’ in excess of the MCL over many years could develop
clectrical, acrospace, intestinal lesions.
and defense industries
Corrosion of galvanized
glepi)ss;igo;;g:h(g neatural Some people who drink water containing cadmium in
Cadmium (ppb) 0.005 1000 5 5 frorln me’tal refin egr ies: | CXCESS of the MCL over many years could experience
runoff from waste kidney damage.
batteries and paints
Discharge from steel Some people who use water containing chromium well
Chromium [total] (ppb) |0.1 1000 100 100 and pulp mills; erosion |in excess of the MCL over many years could experience

of natural deposits

allergic dermatitis.
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. Traditional lp ) onvert for - |MCL MCLG |, . .

Contaminant MCL in mg/l, . . . Major sources in

. . CCR, multiply |in CCR in CCR o Health effects language

in CCR units except where b units units drinking water

noted y
Discharge from Some people who drink water containing cyanide well in
. steel/metal factories; peop gey .

Cyanide [free] (ppb) 0.2 1000 200 200 discharee from plastic | XCEsS of the MCL over many years could experience

and fe rtz(:iylizer facr:)tories nerve damage or problems with their thyroid.
Some people who drink water containing fluoride in
Erosion of natural excess of the MCL over many years could get bone
deposits: water additive disease, including pain and tenderness of the bones.
No conversion th:t ror;lo tes stron Fluoride in drinking water at half the MCL or more may
Fluoride (ppm) 4.0 4.0 4.0 pro! & cause mottling of children’s teeth, usually in children
necessary teeth; discharge from .
fertilizer and aluminum less than 9 years old. Mottling, also known as dental
factories fluorosis, may include brown staining and/or pitting of
the teeth, or both, and occurs only in developing teeth
before they erupt from the gums.
Erosion of natural
Mercury [inorganic] ?rii(:srl;sfirﬁ:g;a;fz Some people who drink water containing inorganic
Yy & 0.002 1000 2 2 - mercury well in excess of the MCL over many years

(ppb) factories; runoff from . )
landfills: runoff from could experience kidney damage.
cropland
ll:;r,l(;gf;?nm fferr(:;lnlzer Infants below the age of 6 months who drink water

Nitrate No conversion 2. & . containing nitrate in excess of the MCL could become

. 10 10 10 septic tanks, sewage; . - . .

[as nitrogen] (ppm) necessary erosion of natural seriously ill and, if untreated, may die. Symptoms
deposits include shortness of breath and blue baby syndrome.
ll:;r}(;gz(f;(;nmgffirgiﬁzer Infants below the age of 6 months who drink water

N1tr1§e 1 No conversion I 1 septic tanks, sewage; COl"ltalnlng nitrite in excess of the MCL could become

[as nitrogen] (ppm) necessary erosion of natural seriously ill and, if untreated, may die. Symptoms
deposits include shortness of breath and blue baby syndrome.
Runoff from fertilizer |Infants below the age of 6 months who drink water

. . . use; leaching from containing nitrate and nitrite in excess of the MCL could

Total nitrate and nitrite No conversion . . . . . .

[as nitrogen] (ppm) 10 necessary 10 10 septic tanks, sewage; become seriously ill and, if untreated, may die.
erosion of natural Symptoms include shortness of breath and blue baby
deposits syndrome.
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. Traditional |1 convert for  [MCL MCLG |\, . .
Contaminant MCL in mg/l, . . . Major sources in
. . CCR, multiply |in CCR in CCR o Health effects language
in CCR units except where . . drinking water
by units units
noted
Discharge from Selenium is an essential nutrient. However, some people
petroleum and metal who drink water containing selenium in excess of the
Selenium (ppb) 0.05 1000 50 50 refineries; erosion of ~ |[MCL over many years could experience hair or
natural deposits; fingernail losses, numbness in fingers or toes, or
discharge from mines  |problems with their circulation.
Leachmg frqm ore Some people who drink water containing thallium in
processing sites; excess of the MCL over many years could experience
Thallium (ppb) 0.002 1000 2 0.5 discharge from . . . . .
. hair loss, changes in their blood, or problems with their
electronics, glass, and . . ; X
. kidneys, intestines, or liver.
drug factories
Lead and copper
AL=15
AL=0.015 through Lead services lines, Infants and children who drink water containing lead
through December . . . . .
- corrosion of household |could experience delays in their physical or mental
December 31, 31,2024, .. . . X L.
AT 7 plumbing including development. Children could show slight deficits in
Lead (ppb) 2024; AL= 1000 AL=12 Zero . ) . . e .
. L fittings and fixtures; attention span and learning abilities. Adults who drink
0.012 beginning beginning . . .
erosion of natural this water over many years could develop kidney
January 1, January 1, deposits roblems or high blood pressure
2025. 2025. P p & p :
(TT)
Copper is an essential nutrient, but some people who
drink water containing copper in excess of the action
Corrosion of household |level over a relatively short amount of time could
_ No conversion |AL=1.3 plumbing systems; experience gastrointestinal distress. Some people who
Copper (ppm) AL=13 necessary (TT) 13 erosion of natural drink water containing copper in excess of the action
deposits level over many years could suffer liver or kidney
damage. People with Wilson’s disease should consult
their personal doctor.
Synthetic organic contaminants including pesticides and herbicides
Some people who drink water containing the weed killer
Runoff from herbicide |2,4-d well in excess of the MCL over many years could
2,4-D (ppb) 0.07 1000 70 70 used on row crops experience problems with their kidneys, liver, or adrenal
glands.
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. Traditional 170 convert for  |MCL MCLG |\, . .
Contaminant MCL in mg/l, . . . Major sources in
. . CCR, multiply |in CCR in CCR o Health effects language
in CCR units except where . . drinking water
by units units
noted
Residue of banned Some people who drink water containing silvex in
2,4,5-TP [silvex] (ppb) |0.05 1000 50 50 herbicide excess of the MCL over many years could experience
liver problems.
Some people who drink water containing alachlor in
Runoff from herbicide | SXS€sS of the MCL over many years could have
Alachlor (ppb) 0.002 1000 2 Zero used on row Crons problems with their eyes, liver, kidneys, or spleen, or
P experience anemia, and may have an increased risk of
getting cancer.
Some people who drink water containing atrazine well in
Atrazine (ppb) 0.003 1000 3 3 Runoff from herbicide |excess of the MCL over many years could experience
pp ' used on row crops problems with their cardiovascular system or
reproductive difficulties.
. .. Some people who drink water containing benzo(a)pyrene
Benzo(a)pyrene 0.0002 1.000.000 200 Jero L‘Esj;ggstf;?;n:g;‘f: in excess of the MCL over many years may experience
[PAHs] (ppt) ' U and distributi gn lines reproductive difficulties and may have an increased risk
utio of getting cancer.
Leaching of soil Some people who drink water containing carbofuran in
Carbofuran (ppb) 0.04 1000 20 20 fumigant used on rice excess of the MCL over many years could experience
' and alfalfa problems with their blood or nervous or reproductive
systems.
Some people who drink water containing chlordane in
Residue of banned excess of the mel MCL over many years could
Chlordane (ppb) 0.002 1000 2 zero termiticide experience problems with their liver or nervous system,
and may have an increased risk of getting cancer.
.. Some people who drink water containing dalapon well in
Dalapon (ppb) 0.2 1000 200 200 Eg:ioiifrriol&gz?i\zde excess of the MCL over many years could experience
g Y |minor kidney changes.
Some people who drink water containing di (2-
. . ethylhexyl) adipate well in excess of the MCL over
Di(2-cthylhexyl) 0.4 1000 400 400 Discharge from many years could experience toxic effects such as weight

adipate (ppb)

chemical factories

loss, liver enlargement, or possible reproductive
difficulties.
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. Traditional 170 convert for  |MCL MCLG |\, . .
Contaminant MCL in mg/l, . . . Major sources in
. . CCR, multiply |in CCR in CCR o Health effects language
in CCR units except where . . drinking water
by units units
noted
Some people who drink water containing di (2-
Di(2-cthylhexyl) Discharge from rubber ethylhexyl) phthalate well in excess of the MCL over
0.006 1000 6 Zero . . many years may have problems with their liver, or
phthalate (ppb) and chemical factories . . . .
experience reproductive difficulties, and may have an
increased risk of getting cancer.
Runoff/leaching from . .. .
. . Some people who drink water containing DBCP in
Dibromochloropropane soil fumigant used on excess of the MCL over many years could experience
0.0002 1,000,000 200 Zero soybeans, cotton, . . . . ]
[DBCP] (ppt) incannles. and reproductive difficulties and may have an increased risk
grcharr)gs ? of getting cancer.
Runoff from herbicide |Some people who drink water containing dinoseb well in
Dinoseb (ppb) 0.007 1000 7 7 used on soybeans and  |excess of the MCL over many years could experience
vegetables reproductive difficulties.
Emissions from waste | Some people who drink water containing dioxin in
Dioxin [2,3,7,8-TCDD] 0.00000003 1,000,000,000 |30 Jero incineration aqd other |excess of .the MCL over many years could-experlence?
(ppq) combustion; discharge |reproductive difficulties and may have an increased risk
from chemical factories |of getting cancer.
. Runoff from herbicide |Some people who drink water containing diquat in
Diquat (ppb) 0.02 1000 20 20 use excess of the MCL over many years could get cataracts.
- Some people who drink water containing endothall in
Endothall (ppb) 0.1 1000 100 100 Esl;n()ff from herbicide excess of the MCL over many years could experience
problems with their stomach or intestines.
Residue of banned Some people who drink water containing endrin in
Endrin (ppb) 0.002 1000 2 2 . gy excess of the MCL over many years could experience
insecticide .
liver problems.
Some people who drink water containing ethylene
. . . dibromide in excess of the MCL over many years could
Ethylene dibromide 0.00005 1,000,000 50 zero Discharge from . experience problems with their liver, stomach,
(ppt) petroleum refineries . .
reproductive system, or kidneys, and may have an
increased risk of getting cancer.
. Some people who drink water containing glyphosate in
Glyphosate (ppb) 0.7 1000 700 700 Runoff from herbicide excess of the MCL over many years could experience
use problems with their kidneys or reproductive difficulties.
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. Traditional |1 convert for  [MCL MCLG |\, . .
Contaminant MCL in mg/l, . . . Major sources in
. . CCR, multiply |in CCR in CCR o Health effects language
in CCR units except where . . drinking water
by units units
noted
Some people who drink water containing heptachlor in
Residue of banned excess of the MCL over many years could experience
Heptachlor (ppt) 0.0004 1,000,000 400 zero pesticide liver damage and may have an increased risk of getting
cancer.
Some people who drink water containing heptachlor
Heptachlor epoxide 0.0002 1.000.000 200 Zero Breakdown of epoxide in excess of the MCL over many years could
(ppt) ' U heptachlor experience liver damage, and may have an increased risk
of getting cancer.
. Some people who drink water containing
Hexachlorobenzene rzlgflz?iregeaggm metal hexachlorobenzene in excess of the MCL over many
(ppb) 0 0.001 1000 1 Zero agricul tusral chemical  |Ye2TS could experience problems with their liver or
pp fg . kidneys, or adverse reproductive effects, and may have
actories . . .
an increased risk of getting cancer.
Some people who drink water containing
Hexachlorocyclopentad 005 1000 50 50 Discharge from hexachlorocyclopentadiene well in excess of the MCL
iene (ppb) ' chemical factories over many years could experience problems with their
kidneys or stomach.
Runoft/leaching from |Some people who drink water containing lindane in
Liindane (ppt) 0.0002 1,000,000 200 200 insecticide used on excess of the MCL over many years could experience
cattle, lumber, gardens |problems with their kidneys or liver.
Ezggégilgchsl:f (f;om Some people who drink water containing methoxychlor
Methoxychlor (ppb) 0.04 1000 40 40 fruits. vegetables in excess of the MCL over many years could experience
alfalf; li%estock, reproductive difficulties.
Ezggégilgchsl:f (f;om Some people who drink water containing oxamyl in
Oxamyl [vydate] (ppb) [0.2 1000 200 200 excess of the MCL over many years could experience
apples, potatoes, and .
tomatocs slight nervous system effects.
Some people who drink water containing
Pentachlorophenol Discharee from wood pentachlorophenol in excess of the MCL over many
(ppb) p 0.001 1000 1 zero preserviig factories years could experience problems with their liver or

kidneys, and may have an increased risk of getting
cancer.
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, Traditional '~ lp convert for - [MCL MCLG | . .

Contaminant MCL in mg/l, . . . Major sources in

. . CCR, multiply |in CCR in CCR o Health effects language

in CCR units except where . . drinking water

by units units
noted
Some people who drink water containing picloram in

Picloram (ppb) 0.5 1000 500 500 Herbicide runoff excess of the MCL over many years could experience
problems with their liver.

Some people who drink water containing PCBs in excess
. of the MCL over many years could experience changes

Polychlorinated Runoff from landfills; in their skin, problems with their thymus gland, immune

biphenyls 0.0005 1,000,000 500 Zero discharge of waste >IT skan, p . Y gland,

[PCBs] (ppt) chemicals d;ﬁmenlees, or reproductive or nervous system .
difficulties, and may have an increased risk of getting
cancer.

Some people who drink water containing simazine in

Simazine (ppb) 0.004 1000 4 4 Herbicide runoff excess of the MCL over many years could experience
problems with their blood.

Runoff/leaching from Some people who drink water containing toxaphene in
. . excess of the MCL over many years could have

Toxaphene (ppb) 0.003 1000 3 Zero insecticide used on . . . .

problems with their kidneys, liver, or thyroid, and may
cotton and cattle . . .
have an increased risk of getting cancer.

Per- and polyfluoroalkyl substances (PFAS)

. Some people who drink water containing HFPO-DA
Discharge and waste |, . 3
. . in excess of the MCL could experience problems with

Hexafluoropropylene . from industrial .

. . : No conversion P o . their liver. Some fetuses of pregnant women and
oxide dimer acid 370 ppt (ng/l) 370 N/A facilities utilizing the |. ; .
(HFPO-DA) (ppt) necessary Gen X chemical infants born to mothers who drink water containing

HFPO-DA in excess of the MCL may experience
process
developmental effects.
Perfluorobutane No conversion g‘;ﬁ?;gﬁ;:g:v aste Some infants born to mothers who drink water
sulfonic acid (PFBS) |420 ppt (ng/l) 420 N/A el . containing PFBS in excess of the MCL may
necessary facilities; stain- . .

(ppt) . experience decreased thyroid hormone levels.

resistant treatments

Perfluorohexane No conversion gil::l?frht:’nfng):::; te Some people who drink water containing PFHxS in

sulfonic acid (PFHxS) |51 ppt (ng/l) 51 N/A g excess of the MCL could experience problems with

(ppt)

necessary

from industrial
facilities

their thyroid, liver, and cholesterol levels.
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, Traditional ' p) convert for  |MCL MCLG |\, . .
Contaminant MCL in mg/l, . . . Major sources in
. . CCR, multiply |in CCR in CCR o Health effects language
in CCR units except where . . drinking water
by units units
noted
. . F.l refighting foam; Some people who drink water containing PFHXA in
Perfluorohexanoic 400,000 ppt No conversion discharge and waste . .
. 400,000 N/A . . excess of the MCL could experience problems with
acid (PFHxA) (ppt) (ng/l) necessary from industrial e .
P their liver and kidneys.
facilities
Dlsch.arge anfi waste Some fetuses of pregnant women and infants born to
. . from industrial . .. .
Perfluorononanoic No conversion e mothers who drink water containing PFNA in excess
. 6 ppt (ng/l) 6 N/A facilities; breakdown .
acid (PFNA) (ppt) necessary of the MCL may experience developmental delays
of precursor . .
and decreased body weight gain.
compounds
Firefighting foam;
discharge from Some fetuses of pregnant women and infants born to
Perfluorooctane No conversion electroplating mothers who drink water containing PFOS in excess
:ulft(;mc acid (PFOS) |16 ppt (ng/) necessary 16 N/A facilities; discharge of the MCL may experience developmental delays
pp and waste from and decreased body weight gain.
industrial facilities
Discharge and waste |Some fetuses of pregnant women and infants born to
Perfluorooctanoic 8 ppt (ng/l) No conversion 3 N/A from industrial mothers who drink water containing PFOA in excess
acid (PFOA) (ppt) ppting necessary facilities; stain- of the MCL may experience neurodevelopmental
resistant treatments | effects and skeletal effects.
Volatile organic contaminants
Discharge from Some people who drink water containing benzene in
factories; leaching from |excess of the MCL over many years could experience
Benzene (ppb) 0.005 1000 3 zero gas storage tanks and  |anemia or a decrease in blood platelets, and may have an
landfills increased risk of getting cancer.
Discharge from Some people who drink water containing carbon
Carbon tetrachloride 0.005 1000 5 sero chemical plants and tetrachloride in excess of the MCL over many years
(ppb) ' other industrial could experience problems with their liver and may have
activities an increased risk of getting cancer.
?;Zf&i;%eairgm Some people who drink water containing chlorobenzene
Chlorobenzene (ppb)  [0.1 1000 100 100 in excess of the MCL over many years could experience

agricultural chemical
factories

problems with their liver or kidneys.
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. Traditional 130 convert for  |MCL MCLG |\, . .
Contaminant MCL in mg/l, . . . Major sources in
. . CCR, multiply |in CCR in CCR o Health effects language
in CCR units except where b . . drinking water
y units units
noted
Discharee from Some people who drink water containing o-
O-dichlorobenzene . ' . dichlorobenzene well in excess of the MCL over many
0.6 1000 600 600 industrial chemical . . -
(ppb) factorics years could experience problems with their liver,
kidneys, or circulatory systems.
. Some people who drink water containing p-
. Discharge from . .
P-dichlorobenzene . . . dichlorobenzene in excess of the MCL over many years
0.075 1000 75 75 industrial chemical . . L .
(ppb) factorics could experience anemia, damage to their liver, kidneys,
or spleen, or changes in their blood.
1.2-dichlorocthane Discharge from Some people who drink water containing 1,2-
(’ b) ° 0.005 1000 5 Zero industrial chemical dichloroethane in excess of the MCL over many years
PP factories may have an increased risk of getting cancer.
1.1-dichloroethylene Discharge from Some people who drink water containing 1,1-
(’ b) y 0.007 1000 7 7 industrial chemical dichloroethylene in excess of the MCL over many years
PP factories could experience problems with their liver.
Cis-1.2- Discharge from Some people who drink water containing cis-1,2-
L 0.07 1000 70 70 industrial chemical dichloroethylene in excess of the MCL over many years
dichloroethylene (ppb) . . . o
factories could experience problems with their liver.
Trans-1.2- Discharge from Some people who drink water containing trans-1,2-
. ? 0.1 1000 100 100 industrial chemical dichloroethylene well in excess of the MCL over many
dichloroethylene (ppb) . . . .
factories years could experience problems with their liver.
. Some people who drink water containing
Discharge from dichloromethane in excess of the MCL over many years
Dichloromethane (ppb) |0.005 1000 5 Zero pharmaceutical and . fmany y
. . could have liver problems and may have an increased
chemical factories . .
risk of getting cancer.
1.2-dichloropropane Discharge from Some people who drink water containing 1,2-
(’ b) prop 0.005 1000 5 Zero industrial chemical dichloropropane in excess of the MCL over many years
actories may have an increased risk of getting cancer.
PP factori h i d risk of getti
Discharee from Some people who drink water containing ethylbenzene
Ethylbenzene (ppb) 0.7 1000 700 700 & . well in excess of the MCL over many years could
petroleum refineries . . S .
experience problems with their liver or kidneys.
Discharge from rubber |Some people who drink water containing styrene well in
Styrene (ppb) 0.1 1000 100 100 and plastic factories; excess of the MCL over many years could have

leaching from landfills

problems with their liver, kidneys, or circulatory system.
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. Traditional 130 convert for  |MCL MCLG | . .
Contaminant MCL in mg/l, . . . Major sources in
. . CCR, multiply |in CCR in CCR o Health effects language
in CCR units except where . . drinking water
by units units
noted

Discharee from Some people who drink water containing
Tetrachloro-ethylene 0.005 1000 5 Zzero | fac toriesg and d tetrachloroethylene in excess of the MCL over many
(ppb) ' cloaners Y years could have problems with their liver, and may have

an increased risk of getting cancer.
No conversion Discharge from Some people who drink water containing toluene well in
Toluene (ppm) 1 necessa 1 1 o troleu%n factories excess of the MCL over many years could have
Y P problems with their nervous system, kidneys, or liver.

. . . Some people who drink water containing 1,2,4-
1,2,4-trichlorobenzene 0.07 1000 70 70 Dls.ch-arge from. textile- trichlorobenzene well in excess of the MCL over man
(ppb) finishing factorie y

PP Shing factories years could experience changes in their adrenal glands.

Discharee from metal Some people who drink water containing 1,1,1-
1,1,1-trichloroethane 02 1000 200 200 de reasi%m sites and trichloroethane in excess of the MCL over many years
(ppb) ' & g8 could experience problems with their liver, nervous

other factories .

system, or circulatory system.

Discharee from Some people who drink water containing 1,1,2-
1,1,2-trichloroethane 0.005 1000 5 3 indus trifl chemical trichloroethane well in excess of the MCL over many
(ppb) ' . years could have problems with their liver, kidneys, or

factories ’

immune systems.
Discharee from metal Some people who drink water containing
. ge fr¢ trichloroethylene in excess of the MCL over many years
Trichloroethylene (ppb) [0.005 1000 5 zero degreasing sites and 1d ! ith their i

other factorics could experience problems with their liver and may have

an increased risk of getting cancer.

Leaching from PVC Some people who drink water containing vinyl chloride
Vinyl chloride (ppb) 0.002 1000 2 zero piping; discharge from |in excess of the MCL over many years may have an

plastics factories increased risk of getting cancer.

No conversion De:tsgizlrﬁs g(():rtr;rieS' Some people who drink water containing xylenes in
Xylenes [total] (ppm) |10 10 10 P ’ excess of the MCL over many years could experience

necessary

discharge from
chemical factories

damage to their nervous system.

Radioactive contaminants
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. Traditional = r) onvert for - [MCL MCLG |\, . .

Contaminant MCL in mg/l, . . . Major sources in

. . CCR, multiply |in CCR in CCR o Health effects language

in CCR units except where . . drinking water

by units units
noted

Certain minerals are radioactive and may emit forms of

Beta/photon emitters No conversion Decay of natural and radiation k“OW“ as photons ar.ld. beta radlathn. Somg

(mrem/yr) 4 mrem/yr necessa 4 zero man-made denosits people who drink water containing beta particle and

y Y p photon radioactivity in excess of the MCL over many

years may have an increased risk of getting cancer.
Certain minerals are radioactive and may emit a form of

Alpha emitters [gross . No conversion Erosion of natural radlatlon known as glpha radlatlgn. Sqme people who

alphal] (pei/l) 15 pCi/L necessary 15 Zero deposits drink water containing alpha emitters in excess of the
MCL over many years may have an increased risk of
getting cancer.

Combined radium [226 . No conversion Erosion of natural SomF: people who drink water containing radium 226 or

& 228] (peill) 5 pCi/L necessa 5 Zero denosits 228 in excess of the MCL over many years may have an

P Y p increased risk of getting cancer.
No conversion Erosion of natural Some people who drink water containing uranium in
Uranium (pCi/L) 30 ug/L necessa 30 Zzero deposits excess of the MCL over many years may have an
Y P increased risk of getting cancer and kidney toxicity.

Disinfection byproducts (DBP), byproduct precursors, and disinfectant residuals: where disinfection is used in the treatment of drinking water, disinfectants combine
with organic and inorganic matter present in water to form chemicals called disinfection byproducts (DBP). The department sets standards for controlling the levels of
disinfectants and DBP in drinking water, including trihalomethanes (THM) and haloacetic acids (HAA). See R 325.10610 to R 325.10610d and R 325.10719¢ to

R 325.10719n for disinfection byproduct MCLs, disinfectant MRDLSs, and related monitoring requirements.

Total trihalomethanes
[TTHM] (ppb)

0.080* 1000

80*

N/A

By-product of drinking
water disinfection

* The MCL for total trihalomethan
individual trihalomethanes.

es is the sum

of the concentrations of the

Some people who drink water containing
trihalomethanes in excess of the MCL over many years
may experience problems with their liver, kidneys, or
central nervous system, and may have an increased risk
of getting cancer.

Haloacetic acids
(HAASs) (ppb)

0.060* 1000

60*

N/A

By-product of drinking
water disinfection

* The MCL for haloacetic acids is the sum of the concentrations of the individual

haloacetic acids.

Some people who drink water containing haloacetic
acids in excess of the MCL over many years may have
an increased risk of getting cancer.

Bromate (ppb)

0.010 1000

zero

By-product of drinking
water disinfection

Some people who drink water containing bromate in
excess of the MCL over many years may have an
increased risk of getting cancer.
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. Traditional = r) onvert for - [MCL MCLG | . .
Contaminant MCL in mg/l, . . . Major sources in
. . CCR, multiply |in CCR in CCR o Health effects language
in CCR units except where . . drinking water
by units units
noted
Some people who use water containing chloramines well
. ~ No conversion |MRDL  |MRDLG|Water additive used to | ".X¢¢sS Of the MRDL could experience irritating
Chloramines (ppm) MRDL =4 _ - . effects to their eyes and nose. Some people who drink
necessary = = control microbes . . .
water containing chloramines well in excess of the
MRDL could experience stomach discomfort or anemia.
Some people who use water containing chlorine well in
. -~ No conversion |MRDL MRDLG| Water additive used to |~ ocss of the MRDL could experience 1rr1tat.mg effec
Chlorine (ppm) MRDL =4 necessa _ _ control microbes to their eyes and nose. Some people who drink water
Y containing chlorine well in excess of the MRDL could
experience stomach discomfort.
Some infants and young children who drink water
containing chlorite in excess of the MCL could
. No conversion By-product of drinking |experience nervous system effects. Similar effects may
Chlorite (ppm) 1 1 0.8 - . . .
necessary water disinfection occur in fetuses of pregnant women who drink water
containing chlorite in excess of the MCL. Some people
may experience anemia.
Some infants and young children who drink water
containing chlorine dioxide in excess of the MRDL
MRDL = 0.8 1000 MRDL MRDLG |Water additive used to  |could experience nervous system effects. Similar effects
’ =800 =800 |control microbes may occur in fetuses of pregnant women who drink
water containing chlorine dioxide in excess of the
MRDL. Some people may experience anemia.
Add the following only to public notification where any 2 consecutive daily samples taken at the entrance to the distribution system are above
. .. the MRDL: "The chlorine dioxide violations reported today are the result of exceedances at the treatment facility only, not within the
Chlorine dioxide (ppb)

distribution system which delivers water to consumers. Continued compliance with chlorine dioxide levels within the distribution system
minimizes the potential risk of these violations to consumers."

Add the following only to public notification where 1 or more distribution system samples are above the MRDL: "The chlorine dioxide
violations reported today include exceedances of the drinking water standard within the distribution system which delivers water to
consumers. Violations of the chlorine dioxide standard within the distribution system may harm human health based on short-term
exposures. Certain groups, including fetuses, infants, and young children, may be especially susceptible to nervous system effects from
excessive chlorine dioxide exposure."
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. Traditional |1 convert for  [MCL MCLG |\, . .
Contaminant MCL in mg/l, . . . Major sources in
. . CCR, multiply |in CCR in CCR o Health effects language
in CCR units except where . . drinking water
by units units
noted
Total organic carbon (TOC) has no health effects.
However, total organic carbon provides a medium for the
Total oreanic carbon formation of disinfection byproducts. These byproducts
& No conversion Naturally present in the |include trihalomethanes (THM) and haloacetic acids
[TOC - control of DBP |TT TT None . . L |
recursors] (ppm) necessary environment (HAA). Drinking water containing these byproducts in
p excess of the MCL may lead to adverse health effects,
liver or kidney problems, or nervous system effects, and
may lead to an increased risk of getting cancer.
Other treatment techniques
. Added to water during Some pe?ople who drink ther conﬁalmng high levels of
. No conversion acrylamide over a long period of time could have
Acrylamide TT T Zero sewage/ wastewater . .
necessary problems with their nervous system or blood, and may
treatment . . b
have an increased risk of getting cancer.
].)1scha.rge from. Some people who drink water containing high levels of
. industrial chemical . . . .
. . No conversion L . epichlorohydrin over a long period of time could
Epichlorohydrin TT TT Zero factories; an impurity of .
necessary experience stomach problems, and may have an
some water treatment . . .
. increased risk of getting cancer.
chemicals
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PART 6. STATE DRINKING WATER STANDARDS AND ANALYTICAL METHODS

R 325.10604g MCLs for per- and polyfluoroalkyl substances.

Rule 604¢g. (1) The maximum contaminant levels and effective dates for per- and
polyfluoroalkyl substances in table 1 of this rule apply to community and nontransient
noncommunity water supplies.

Table 1 MCLs for per and polyfluoroalkyl substances

Maximum

Contaminant
Contaminant Level in ng/l | Effective Date
Hexafluoropropylene oxide dimer acid 370 [effective date of this rule]
(HFPO-DA)
Perfluorobutane sulfonic acid (PFBS) 420 |effective date of this rule]
Perfluorohexane sulfonic acid (PFHxS) 51 [effective date of this rule]
Perfluorohexanoic acid (PFHxA) 400,000 |effective date of this rule]
Perfluorononanoic acid (PFNA) 6 [effective date of this rule]
Perfluorooctane sulfonic acid (PFOS) 16 [effective date of this rule]
Perfluorooctanoic acid (PFOA) 8 [effective date of this rule]

(2) Compliance with the MCLs in table 1 of this rule must be determined based on the
analytical results obtained at each sampling point. If 1 sampling point is in violation of
an MCL, then the supply is in violation of the MCL. All of the following provisions
apply:

(a) For supplies monitoring more than once per year, compliance with the MCL is
determined by a running annual average at each sampling point.

(b) Supplies monitoring annually whose sample result exceeds an MCL in table 1 of
this rule shall begin quarterly sampling. Compliance with the MCL must be based on
the running annual average. For the purpose of calculating the running annual
average, the initial exceedance must be the result for the first quarter. If the
department requires a confirmation sample under R 325.10717d(12), then the average
of the initial exceedance and the confirmation sample must be the result for the first
quarter, unless the department determines a sample should be excluded per R
325.10717d(12). The supply shall not be in violation of the MCL until it has completed
1 year of quarterly sampling.

(c) If any sample result causes the running annual average to exceed the MCL at any
sampling point, then the supply is out of compliance with the MCL immediately.

(d) If a supply fails to collect the required number of samples, then compliance must
be based on the total number of samples collected.

(e) If a sample result is less than the reporting limit, then zero must be used to
calculate the annual average.
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PART 7. SURVEILLANCE, INSPECTION, AND MONITORING

R 325.10717d Collection and analysis of samples for per- and polyfluoroalkyl
substances.

Rule 717d. (1) Suppliers of community and nontransient noncommunity water
supplies shall collect samples and cause analyses to be made under this rule for per- and
polyfluoroalkyl substances to determine compliance with the state drinking water
standards in R 325.10604g. Each supplier shall monitor at the time designated by the
department.

(2) For transient noncommunity and type III public water supplies, the department
may require samples to be collected and analyzed at prescribed frequencies for per-
and polyfluoroalkyl substances.

(3) A groundwater supplier shall take at least 1 sample at every entry point to the
distribution system that is representative of each well after treatment, also known as
sampling point. Each sample must be taken at the same sampling point unless
conditions make another sampling point more representative of each source or
treatment plant.

(4) A surface water supplier, or combined surface water and ground water, shall take
at least 1 sample at points in the distribution system that are representative of each
source or at each entry point to the distribution system after treatment, also known as
sampling point. Each sample must be taken at the same sampling point unless
conditions make another sampling point more representative of each source or
treatment plant.

(5) If a system draws water from more than 1 source and the sources are combined
before distribution, then the supplier shall sample at an entry point to the distribution
system during periods of normal operating conditions when water that is representative
of all sources is being used.

(6) An existing supplier with one or more samples taken at each sampling point
described in subrules (3), (4), or (5) of this rule as part of the State of Michigan’s
2018/2019 Statewide PFAS Survey shall conduct initial sampling as follows:

(a) A supplier with one or more sample results greater than 50% of the MCL for a
contaminant listed in rule 10604g shall collect samples from each sampling point
beginning the first full quarter following the effective date of this rule.

(b) A supplier with no detection or a detection less than or equal to 50% of the MCL
for a contaminant listed in rule 10604g shall collect at least 1 sample from each
sampling point within 6 months of the effective date of this rule.

(7) An existing supplier without sampling conducted under subrule (6) of this rule,
shall collect samples beginning the first full quarter following the effective date of this
rule.

(8) A new community or nontransient noncommunity water supply shall collect
samples beginning the first full quarter following the initiation of operations.

(9) If the results of samples collected under subrules (6), (7), or (8) of this rule are
below the reporting limits specified in R 325.12708, the department may allow the
water supply to monitor annually.
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(10) If a contaminant in R 325.10604¢ is detected above the reporting limit in any
sample, then all of the following provisions apply:

(a) Each supply shall monitor quarterly at each sampling point that resulted in a
detection. The department may decrease the quarterly monitoring requirement
specified in this subrule if it has determined that the supply is reliably and consistently
below the MCL. A groundwater supplier shall take not fewer than 2 quarterly samples
and a surface water supplier shall take not fewer than 4 quarterly samples before this
determination.

(b) After the department determines that the supply is reliably and consistently
below the MCL, the department may allow the supply to monitor annually.

(11) A supplier that violates R 325.10604¢g shall monitor quarterly. If not fewer than 4
quarterly samples show that the supply is in compliance and the department
determines the supply is reliably and consistently below the MCL, then the department
may allow the supply to monitor annually.

(12) The department may require confirmation sampling for positive or negative
results. If confirmation sampling is required, then the results must be averaged with
the first sampling result and the average must be used for the compliance
determination. The department may exclude results of obvious sampling errors from
this calculation.

(13) The department may increase the required monitoring to detect variations within
the system.

(14) All new supplies or supplies that use a new source of water shall demonstrate
compliance with the MCLs before serving water to the public. The supply shall also
comply with the initial sampling frequencies specified by the department.

PART 27. LABORATORY CERTIFICATION

R 325.12701 Purpose.

Rule 2701. An analytical result that is used to determine compliance with a state drinking
water standard established in part 6 must-shal be the result of an analysis performed by a
department or EPA certified laboratory, except that measurements for alkalinity, bromide,
calcium, daily chlorite samples at the entrance to the distribution system, conductivity,
magnesium, orthophosphate, pH, residual disinfectant concentration, silica, specific
ultraviolet absorbance, temperature, chloride, sulfate, and turbidity may be performed by
personnel acceptable to the department. This part sets forth requirements established by the
federal act for laboratory certification.

R 325.12708 Certification for PFAS analyses.
Rule 2708. To qualify for certification to conduct analyses for the PFAS:s in table 1 of
R 325.10604g, a laboratory must be in compliance with the following provisions:
(a) Samples must be collected and analyzed in accordance with EPA method 537.1 or
other methods as approved by the department.
(b) The minimum reporting limit must be 2 ng/1.
(c) Analytical results must be reported to the nearest ng/l.
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(d) The laboratory must analyze performance evaluation samples that include the
PFASs in table 1 of this rule and are acquired from a third party proficiency test
provider approved by the department at least once per year.

(e) For each regulated PFAS contaminant included in the performance evaluation
sample, the laboratory must achieve quantitative results on the analyses that are within
the acceptance limits listed in table 1 of this rule.

Table 1 Acceptance limits

Chemical Abstract
Services Registry Acceptance
Contaminant Number Limits (percent)

Hexafluoropropylene oxide dimer acid 13252-13-6 +30% (GV)!
(HFPO-DA)
Perfluorobutane sulfonic acid (PFBS) 373-73-5 +30% (GV)!
Perfluorohexane sulfonic acid (PFHxS) 335-46-4 +£30% (GV)!
Perfluorohexanoic acid (PFHxA) 307-24-4 +30% (GV)!
Perfluorononanoic acid (PFNA) 375-95-1 +30% (GV)!
Perfluorooctane sulfonic acid (PFOS) 1763-23-1 +30% (GV)!
Perfluorooctanoic acid (PFOA) 335-67-1 +£30% (GW)!

1Gravimetric value

R 325.12710 Suspension or revocation of certification.

Rule 2710. (1) If the department determines that a laboratory certified under the act
and these rules is not operating in an approved manner, is reporting results that do not
meet state laboratory certification requirements, or is operating in a manner that may
cause a hazard to the public health, the department may move to suspend or revoke the
certification of the laboratory pursuant to the administrative procedures act of 1969,
1969 PA 306, MCL 24.201 to 24.328.

(2) Reasons for suspension of a laboratory’s certification, in part or whole, or the
denial of an initial certification request include, but are not limited to the following:

(a) Failure to pay certification fees.

(b) Failure to pass a laboratory inspection.

(c) Failure to meet proficiency test requirements.

(d) Failure to respond to a laboratory inspection report within the allotted
timeframe.

(e) Persistent failure to report compliance data to the public water system or the state
drinking water program in a timely manner, thereby preventing timely compliance
determination with federal or state regulations and endangering public health.

(f) Failure to correct deficiencies noted in an on-site inspection report.

(g) Refusal to participate in an on-site inspection conducted by the certifying agency.

(h) Failure to make records pertaining to the analysis of regulated drinking water
contaminants available for review or copying by the laboratory certification program.

(3) Suspension of a laboratory’s certification remains in effect until the laboratory
provides documentation that the reason or reasons for the suspension have been
corrected.

(4) Reasons for revocation of a laboratory’s certification include but are not limited to:
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(a) Falsification of the certification application or certification renewal application.

(b) Fraud or other criminal activity.

(c) Falsification of records or analytical results.

(d) Reporting results not meeting the federal act, the act and administrative rules
promulgated thereunder, or method requirements.

(e) Reporting proficiency test data from another laboratory as its own.

(f) Using analytical methodology not listed on the laboratory’s certification letter for
reporting regulated drinking water contaminants.

(g) A written notification from the laboratory that it is voluntarily relinquishing
certification.



Smith, lan (EGLE)

From: Marjorie Smallfield _@gmail.com>

Sent: Sunday, January 12, 2020 5:00 PM

To: EGLE-PFAS-RuleMaking

Subject: PFAS Comment

Attachments: fullsizeoutput_8160.jpeg; fullsizeoutput_8161.jpeg; hwONIE4JSiO+pAs9olXpXA.jpg;

YgjxWQ6USQWj1hh7rRikKw.jpg

Follow Up Flag: Follow up
Flag Status: Flagged

Categories: Red Category

| was able to attend the meeting at the Eberhard Center last week. | was able to hear the presentation but could not stay
for comments. Thank you for holding this meeting it was informative.

| believe the time for limits is the sooner the better. | think the numbers have been reduced a lot in your proposals BUT,
the real question is would you like to drink a little poison or a lot of poison. | think no poison is the only way to go. The
companies that created these chemicals need to contribute enough money to invent a filter to take all of their poisons
out of the public waters. | also think these companies need to pay for people who have wells to have their well water
tested at least once a year and create filters to clean up the well water too. We are all victims of their corporate greed
and the irresponsible creation of these poisons.

At this time | have witnessed a builder and apparently realtors ignoring the danger of building homes on the Boulder
Creek toxic landfill. They are continuing to endanger the future or present home owners as they continue building
homes on the shores of the contaminated ponds. One home is about 15 ft. from the shore and the builder put sand in as
if it is a beach. Anyone swimming in this filth will be exposed to high concentrations of PFAS. And yet the building
continues. The development called The Preserve is also now building homes right near the pond that is used for
irrigation that was tested and has very high PFAS levels. Irrigation also means the sprinklers shoot contaminated water
onto the golf course regularly. | am sure your agency knows all about this stuff, you also probably know much more that
| know. | am attaching photos of the homes | am describing. | have emailed with Karen Vorce, and even met with her and

If your agency is so powerless to protect the community perhaps you need to hire some lawyers to sue the state. It is
like the emperor's new clothes. We all see it but no one can change anything. People have died from this poison and will
continue to die.

| have no personal connection to Boulder Creek. | drive by this development almost every day and each house they build
makes me very afraid for the people living there. Human nature tends to try and avoid bad thoughts and there is a sense
all is good now with Plainfield water. | don't entirely believe it is fixed. If | lived in that township | would be asking for
water test results weekly. Please help the people you can right now, and let's get that poison out of our waters.

Thank you,
Margie Smallfield
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Smith, lan (EGLE)

From: Herasanna Richards <-@mml.org>

Sent: Thursday, January 16, 2020 2:33 PM

To: EGLE-PFAS-RuleMaking

Subject: MML Public Comment on proposed rule set 2019 — 35 EG
Attachments: 20MML_PublicHearing1.15.pdf

Categories: Blue Category

Good Afternoon,

Please see the attached letter and below text from the Michigan Municipal League on the PFAS draft rules for providing
drinking water to the public.

Thank you,
Herasanna Richards

To the Department of Energy, Great Lakes and Environment:

Thank you for the opportunity to provide comment on proposed rule set (2019 — 35 EG). Over the past 10 months, in
coordination with EGLE, MPART, the Science Advisory Workgroup, and participating stakeholders, the Michigan Municipal
League has worked to better understand and address PFAS contamination in Michigan. Delivering affordable, clean, quality
drinking water to our residents is of utmost importance to Michigan’s communities. It is a charge and responsibility that we take
with tremendous care, and we are immensely proud of the many communities throughout Michigan that have already taken
independent steps to mitigate existing PFAS contamination within their respective water supplies.

As we continue to discuss the adoption and implementation of these rules, we hope you recognize our communities are still
learning how to address the financial costs of contamination and cleanup. Many communities, especially Michigan’s smaller
cities and villages, will require substantial new investment in new treatment technologies, sampling, staffing and more — many
of which that can be estimated, and others that are unknown.

While it is helpful the state has provided cost estimates for implementation and utilization of effective treatment techniques,
there are still many other costs and steps needed down the road that are not that are not entirely covered in Regulatory Impact
Statement. We believe that an in depth conversation to address and understand the costs to communities and their ratepayers is
still necessary. PFAS is still an emerging contaminate, and as our knowledge develops, we must remain aware that flexibility
will be required to make this an achievable expectation for our local water suppliers.

The League looks forward to continuing our work as a cooperative partner in this process. We appreciate the opportunity to
work in partnership to provide quality, accessible drinking water, balanced with effective asset management for the residents of
Michigan.

Respectfully,

The Michigan Municipal League



Herasanna Richards
Legislative Associate, State & Federal Affairs

208 N. Capitol Ave., 1%t Floor, Lansing MI 48933

www.mml.org

@ michigan municipal league



(m’ miChigan muniCIPal 208 N Capitol Avenue, First Floor

Lansing, Ml 48933-1354

To the Department of Energy, Great Lakes and Environment:

Thank you for the opportunity to provide comment on proposed rule set (2019 — 35 EG). Over the past 10
months, in coordination with EGLE, MPART, the Science Advisory Workgroup, and participating
stakeholders, the Michigan Municipal League has worked to better understand and address PFAS
contamination in Michigan. Delivering affordable, clean, quality drinking water to our residents is of
utmost importance to Michigan’s communities. It is a charge and responsibility that we take with
tremendous care, and we are immensely proud of the many communities throughout Michigan that have
already taken independent steps to mitigate existing PFAS contamination within their respective water
supplies.

As we continue to discuss the adoption and implementation of these rules, we hope you recognize our
communities are still learning how to address the financial costs of contamination and cleanup. Many
communities, especially Michigan’s smaller cities and villages, will require substantial new investment in
new treatment technologies, sampling, staffing and more — many of which that can be estimated, and
others that are unknown.

While it is helpful the state has provided cost estimates for implementation and utilization of effective
treatment techniques, there are still many other costs and steps needed down the road that are not that
are not entirely covered in Regulatory Impact Statement. We believe that an in depth conversation to
address and understand the costs to communities and their ratepayers is still necessary. PFAS is still an
emerging contaminate, and as our knowledge develops, we must remain aware that flexibility will be
required to make this an achievable expectation for our local water suppliers.

The League looks forward to continuing our work as a cooperative partner in this process. UJe appreciate
the opportunity to work in partnership to provide quality, accessible drinking water, balanced with
effective asset management for the residents of Michigan.

Respectfully,

The Michigan Municipal League

, Ue love where you live.
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Smith, lan (EGLE)

From: John Dulmes-@michiganchemistry.com>

Sent: Friday, January 31, 2020 3:58 PM

To: EGLE-PFAS-RuleMaking

Subject: Michigan Chemistry Council comments on proposed PFAS drinking water rule
Attachments: Michigan Chemistry Council PFAS MCL comments - 1.31.20.pdf

John Dulmes

Executive Director

Michigan Chemistry Council
-@michiganchemistrv.com




‘ MICHIGAN
CHEMISTRY COUNCIL

Drinking Water and Environmental Health Division
Michigan Department of Environment, Great Lakes, and Energy

RE: 2019-35 EG -Supplying Water to the Public Rule, Promulgated Pursuant to the Michigan Safe
Drinking Water Act, 1976 PA 399

The Michigan Chemistry Council (MCC) appreciate the opportunity to provide public comments in
response to the proposed maximum contaminant levels (MCLs) for seven per- and poly-fluoroalkyl
substances (PFAS). The MCC represents numerous chemistry companies that manufacture or do
business in Michigan, employing tens of thousands of Michigan residents and contributing to
countless areas of our economy. The MCC is proud to be a constructive partner with EGLE, state
legislators, and other stakeholders in stewardship of Michigan’s natural resources and environment.

As a fundamental principle, the MCC supports the use of sound science when developing regulatory
policy. Science-driven policymaking ensures protection of human health and the environment while
also appropriately considering risks. PFAS is a challenging issue given many remaining information
gaps, and so the MCC encourages the state to continue to be transparent and deliberative in its
decision-making processes.

When assessing this new drinking water rule, it should be noted that Michigan’s first-in-the-nation
study of all public water systems revealed no widespread, elevated contamination across the state.!
MPART's Phase 1 study of more than 1,500 supplies showed that ninety percent were non-detect for
any PFAS, even given minute detection levels. Another seven percent of systems tested for less than
10 parts per trillion (ppt) of total PFAS. Just three percent of systems were in a “middle range” of more
than 10ppt but below the EPA’s Lifetime Health Advisory (LHA) of 70 ppt for PFOA and PFOS. Finally,
just two systems exceeded the EPA's LHA, with both systems being swiftly remedied through both
emergency and long-term water supply solutions.

Given this context, the MCC continues to urge the development of uniform federal standards. In
general, federal rules avoid conflicts of regulatory standards across various states, and mitigate risk
communication challenges resulting from such conflicts. Further, the U.S. EPA is much better-
positioned to establish drinking water standards, with greater resources to conduct the requisite risk
assessments, technology reviews, cost-benefit analyses, and more. While allowing that the federal
process is not as expeditious, it should be noted that the U.S. EPA continues to move forward with a
drinking water MCL determination as part of its PFAS Action Plan®. In contrast, Michigan has never
before established its own MCL, a fact that has led to lingering confusion about this process. Because
Michigan'’s public water utilities are only at the beginning stages of responding to PFAS, there will also
be many data gathered and lessons learned that may not be able to be reflected in this hastened rule.

12018 PFAS Sampling of Drinking Water Supplies in Michigan” - July 26, 2019
2"EPA Moves Forward on Key Drinking Water Priority Under PFAS Action Plan” - December 4, 2019



https://www.michigan.gov/documents/pfasresponse/2018_PFAS_Sampling_of_Drinking_Water_Supplies_in_Michigan_663543_7.pdf
https://www.epa.gov/newsreleases/epa-moves-forward-key-drinking-water-priority-under-pfas-action-plan

In general, the Department should be commended for following a constructive process, including the
convening of an independent science advisory panel, the development of a full report with science-
based justifications for public review, and a subsequent stakeholder review to provide input and
comment on the proposed rules.

Still, the MCC continues to have concerns about the Department’s accelerated timeline and the
potential for unforeseen and unintended consequences. This rulemaking did not fully follow the
robust process of the federal Safe Drinking Water Act and falls short in several areas:

e First, the Science Advisory Workgroup (SAWG) process was completed in less than three months,
and was limited to an evaluation of proposed drinking water standards or screening levels from
other bodies®. A number of these standards remained - at that time or at present - in draft form,
and it is understood that Michigan’s workgroup did not fully review comments provided by third
parties on these other standards®. The use of unpublished studies and draft reports is - in general
- an MCC concern with these proposed standards.

e Additionally, there was no dedicated peer review or formal public comment process on the
SAWG's proposed standards. MPART subsequently voted to “accept” the SAWG's
recommendations as initially proposed, but in so doing merely acknowledged the interim “input”
received without providing any formal responses.®
Accordingly, this has left unaddressed a number of inconsistent or questionable scientific
decisions reflected in the proposed standards. It is imperative that our state’s rules be grounded in
sound science informed by robust review. The MCC looks forward to reviewing the Department's
response to public comments on the proposed standards.

e Inseveral other aspects, the Department’s regulatory review falls likewise short of the EPA’s
process and criteria for making a regulatory determination®.

0 Initsregulatory impact statement, the Department continues to underestimate the costs to
smaller water systems and the impact on local ratepayers, including residents and businesses.’
These smaller systems will bear a disproportionately greater burden for installing and
maintaining expensive treatment systems whose costs cannot be as easily shared by a larger
customer base.

While the Department makes only a passing attempt at a quantitative cost-benefit analysis, it
does not evaluate any other regulatory alternatives that may be equally protective but more
cost-effective.?

0 The Department also does not valuate whether the proposed contaminants are “known to
occur or there is a substantial likelihood that the contaminant will occur in public health
systems with a frequency and at levels of public health concern,” as is required by the federal
SDWA. This is especially true of the proposed standards for three short-chain PFAS
compounds: PFHxA, PFBS, and HFPO-DA.

Michigan’s standards for these three compounds would the first of their kind, despite the fact
that the statewide sampling revealed scattered levels only at extremely low proportions to the
proposed standards (in the case of PFHxA and PFBS), or no measured levels (HFPO-DA).°

3 “Health-Based Drinking Water Value Recommendations For PFAS In Michigan” - June 27, 2019

*Including, but not limited to: ATSDR Draft Toxicological Profile for Perfluoroalkyls, New Jersey Drinking Water Quality
Institute (DWQI) proposed MCLs, and EPA Draft Toxicity Assessments for GenX Chemicals and PFBS

> Michigan PFAS Action Response Team agenda - September 27, 2019

6 Federal Safe Drinking Water Act (SDWA), Section 1412

7 Regulatory Impact Statement, #13, #14 and #16

8 Regulatory Impact Statement, #35

92018 PFAS Sampling of Drinking Water Supplies in Michigan” - July 26, 2019



https://www.michigan.gov/documents/pfasresponse/Health-Based_Drinking_Water_Value_Recommendations_for_PFAS_in_Michigan_Report_659258_7.pdf
https://www.michigan.gov/documents/pfasresponse/2019-09-27_MPART_Members_Meeting_Agenda_DRAFT_665878_7.pdf
https://www.govinfo.gov/content/pkg/CPRT-106SPRT67528/pdf/CPRT-106SPRT67528.pdf
https://www.michigan.gov/documents/pfasresponse/2018_PFAS_Sampling_of_Drinking_Water_Supplies_in_Michigan_663543_7.pdf

Instead of regulating a multitude of compounds for appearances’ sake, the MCC believes that
the Department should prioritize the development and enforcement of those standards that
bear an actual relation to our known PFAS levels in the state, and that are backed by
appropriate science.

0 Further, the Department readily acknowledges its inability to quantify the benefits of the
proposed rule', and arguably does not demonstrate that “regulation of such contaminant
presents a meaningful opportunity for health risk reduction for persons served by public water
systems.” This is particularly true of the short-chain compounds that do not currently present
concerns at known levels in Michigan water supplies, as previously noted, and have even less
scientific underpinning for regulation.

One notable recommendation from the SAWG reflected in the proposed rules is that the compounds
be regulated individually, rather than grouped into one drinking water value. The MCC firmly supports
this recommendation, as explained by the SAWG that “there is no consensus from the scientific
community on which PFAS should be grouped or the basis of that grouping.”" There are important
differences between different PFAS compounds, and the current scientific understanding of the
critical toxicological endpoints and toxicokinetics of various PFAS do not support a class-based
approach.

Finally, it should be recognized that these proposed standards are already extremely conservative, in
part driven by risk assessment methodologies that utilize the most protective endpoints and multiple
uncertainty factors. In particular, most of the proposed standards were based on a transgenerational
toxicokinetic model that considers already full life stage exposure, including placental transfer, infant
exposure through 12 months of exclusive breastfeeding, and into adulthood™. This reflects extremely
conservative assumptions to be protective of the most vulnerable populations, but results in some of
the nation’s strictest standards.

For the sake of comparison, the lowest proposed standard (6ppt for PFNA, also recommended as a
default screening level for other long-chain PFAS) equates to about 1drop of water in seven Olympic-
size swimming pools, or one second every five thousand years. Indeed, the rule would establish
certain regulatory triggers at levels barely above the minimum reporting levels for most laboratories.
As such, the MCC encourages the Department to carefully account for the rule’s entire costs, and
continue to work with local water systems to ensure sensible implementation of these standards.

The MCC looks forward to continuing to work with the Department to ensure that the rule is well-
grounded and is ultimately part of the state’s successful response to this complex issue.

Respectfully submitted,

Db Db

John Dulmes
Executive Director

19 Regulatory Impact Statement, #31
M“Health-Based Drinking Water Value Recommendations For PFAS In Michigan” - June 27, 2019
12 “Health-Based Drinking Water Value Recommendations For PFAS In Michigan” - June 27, 2019
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Smith, lan (EGLE)

From: Kindra Weid <-@miairmihealth.org>

Sent: Friday, January 31, 2020 4:09 PM

To: EGLE-PFAS-RuleMaking

Subject: PFAS MCL Standards Comments - 2019-35 EG
Attachments: PFAS MCL Comments - Health and Lactation Advocates.pdf

ATTN: Suzann Ruch
Dear Ms. Ruch,

Please find attached the following comments from health professionals on the proposed MCL standards for
PFAS in Michigan's drinking water.

As nurses, lactation consultants, obstetricians and midwives, we all appreciate this opportunity to provide
feedback on these proposed rules and are grateful that EGLE is working to improve water quality in our state.

Thank you for your time,
Kindra Weid

Kindra Weid, RN, BSN, MPH
MI Air MI Health, Coalition Coordinator

miairmihealth.or
Cell:
Email: miairmihealth.org




January 31, 2019

Drinking Water and Environmental Health Division

Michigan Department of Environment, Great Lakes, and Energy
Attention: Suzann Ruch

PO Box 30817

Lansing, Michigan 48909-8311

Comment to: State of Michigan’s Department of Environment Great Lakes and Energy regarding
proposed PFAS MCL standards

Dear Ms Ruch,

The undersigned breastfeeding advocates, nurse-midwifes, nurses, obstetricians, and
lactation consultants urge the State of Michigan’s Department of Environment Great Lakes and
Energy to reevaluate the recommended health-based values for the maximum contaminant levels
(MCLs) of PFAS chemicals permitted under Michigan’s regulatory drinking water standards and
take into account the potential impacts of PFAS chemicals, particularly PFOA, on mammary gland
development. The current recommendations are too high and will not adequately protect the
women and children of Michigan. Emerging science warns of the negative impacts PFAS
chemicals may have on mammary gland development and the significant health risks they pose
for both mothers and children. In lab tests, scientists have found that mammary glands have a
low-dose sensitivity to PFOA, which was not previously considered in the development of the
current MCL recommendations. These recommendations should be revised, and ultimately
lowered, given the critical nature of mammary gland development as it relates to breastfeeding

ability, children’s health and development, and new mothers’ health.

Studies have exemplified the linkages between exposure to PFOA and changes in
mammary gland development which alters the morphological and functional development of
mammary glands.! In lab tests, chronic exposure to environmentally relevant levels of PFOA,
comparable to those experienced by humans, has resulted in morphologically abnormal lactation
glands.? This abnormal development of mammary glands may reduce the number and density of

alveoli that produce milk, increasing the latency period to peak milk output.! This functional defect

! https://ehp.niehs.nih.gov/doi/full/10.1289/ehp.1002741?url_ver=239.88-
2003&rfr_id=ori:rid:crossref.org&rfr _dat=cr pub%3dpubmed
2 https://www.nrdc.org/sites/default/files/media-uploads/nrdc_pfas report.pdf




delays substantial milk output, resulting in cessation of breastfeeding before the recommended
time frame and ultimately delays the nursing child’s maturation.? The cessation of breastfeeding
before the recommended time frame (exclusively breastfeeding for the first six months of life,
followed by breastfeeding supplemented by complementary foods until the child’s first birthday)

can negatively affect the child’s fundamental development and overall health.?

According to the Michigan Breastfeeding Network, breastfeeding children reduces the risk
of SIDS and necrotizing enterocolitis - the two leading causes of infant death in the country. In
addition, consuming breast milk that is rich in nutrients and antibodies enhances children’s brain
development, reduces healthcare costs, improves academic productivity, and provides a free,
naturally renewable source of complete nutrition for the first six months of life.> Along with these
benefits for the nursing child, breastfeeding also provides benefits to mothers. Mothers who
breastfeed their children are less likely to develop breast cancer later in life.? Exposure to PFAS
may reduce a mother’s ability to properly breastfeed her young child, preventing both of them

from experiencing the benefits of breastfeeding.

In addition to the negative effects PFAS exposure has on the ability to adequately
breastfeed, it can also put the mother at further risk for health problems. Delays in mammary
gland development could result in a prolonged window of increased vulnerability to carcinogens.?
This increased exposure heightens the mother’s chances of being diagnosed with breast cancer

throughout her life.

Finally, studies have demonstrated links between prenatal and/or gestational exposure to
PFOA and various negative impacts on offspring health and development. Research that exposed
rodents to environmentally relevant concentrations of PFOA, comparable to those experienced
by humans, resulted in delayed mammary gland development, delayed epithelial cell
differentiation, and alteration of functional mammary gland cell differentiation in offspring.* This
means a mother’s exposure to PFOA could potentially pass along negative health effects to her
children, resulting in delayed mammary gland development and, ultimately, an increased risk of
breast cancer and difficulty breastfeeding. One study even found gestational exposure to induce

delays in mammary gland development across three generations.” These lasting impacts on

3 https://www.mibreastfeeding.org/wp-content/uploads/2019/06/MIBFN-2019-Advocacy-Overview. pdf
4 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6173485/




mother, child, and future generations of offspring are cause for concern when determining the

acceptable amount of exposure to PFAS chemicals.

We are advocating on behalf of mothers and children across Michigan by urging EGLE to
reassess the recommended health-based MCL values, this time considering the evidence of the
impacts PFAS has on mammary gland development. Studies have indicated the numerous
adverse health effects that exposure to these chemicals can have on mothers and children for
years into the future. We ask that the proposed health-based values be reevaluated with the
careful consideration for Michigan mothers and children. The low-dose sensitivity of mammary
glands to PFAS should warrant lower MCLs that adequately protect all Michiganders, especially

the most vulnerable, including women and children.

Sincerely,

Brittney Batalucco, RN, BSN
Nurse

Taylor, MI 48180

Jezreel Vedua-Cardenas, RD, CLS
Certified Lactation Consultant

8

alamazoo,

Melissa X. Garcia, MPH, CLS
Certified Latation Consultant

Woodhaven, Ml 48183

Fatima Jibrel, MD
Obstetrician

Ann Arbor, Ml 48104

Kathleen A. Moriarty, Ph.D., CNM, CAFCI, FACNM
Certified Nurse Midwife

Novi, Ml 48375

Kindra Weid, RN, BSN, MPH
Nurse

anchester, 48158



Smith, lan (EGLE)

From: Mary Beth Whitton <_@gmai|.com>

Sent: Thursday, January 30, 2020 5:15 PM
To: EGLE-PFAS-RuleMaking
Subject: Input on PFAS in Mi.'s drinking water

| welcome the opportunity to share my concerns on the dire state of these cancer causing chemicals in our water in
Michigan.

| recently read a news report that states as the army and our state agencies argue over who is responsible for the clean
up of a close base in Eastern mid Mi as the fire fighting chemical leach into a nearby river AND into Lake Huron.

| hope your new proposed rules can address clean up at this sight immediately

Sincerely

Mary Beth Whitton



Smith, lan (EGLE)

From: Samantha Nellis <_@huronpines.org>

Sent: Friday, January 31, 2020 1:17 PM

To: EGLE-PFAS-RuleMaking

Cc: Gary Vetter; Duane Brooks; David Smith; Christine LaFontaine; mikemac2008@yahoo.com; Robert

Dixon Grayling Twsp; LMPOA- Harry Wojcik; Carolyn”; Mike Bushre; Marcia Koppa;
Thielrouston@gmail.com; cheryl alef

Subject: Proposed PFAS Drinking Water Standards Public Comment
Attachments: RAB_MCL_PublicComment.pdf
Ms. Ruch,

| have attached the public comment from the Camp Grayling JMTC Restoration Advisory Board regarding the proposed
PFAS drinking regulations. Please contact me if you have any questions. We appreciate you taking our comments into
consideration.

Sincerely,
Samantha Nellis

Samantha Nellis
Watershed Project Manager

Huron Pines
4241 0Old US 27 South, Suite 2
Gaylord, MI 49735

(@huronpines.org
www.huronpines.org




Samantha Nellis
Camp Grayling JMTC Restoration Advisory Board

I @ huronpines.org
January 31, 2020

Suzann Ruch

Drinking Water and Environmental Health Division

Michigan Department of Environment, Great Lakes, and Energy
PO Box 30817

Lansing, Michigan 48909-8311

Re: Proposed Drinking Water Standards for PFAS in Michigan

Dear Ms. Ruch,

| am writing on behalf of the Camp Grayling Joint Maneuver Training Center Restoration Advisory Board
(RAB) Community Representatives. The RAB was formed to give the Grayling community the opportunity
to provide input and discuss the cleanup at Camp Grayling. The primary goals of the RAB members are to
serve as community liaisons, provide solution-focused input to regulators and to review and comment on
technical documents. Many members of the RAB have been directly affected by PFAS contamination in
their homes or businesses and we are all motivated to work toward improving communications with
communities and finding solutions for the health of Michigan’s residents and natural resources.

The Community Representatives on the RAB would like to express support of the proposed drinking
water standards for PFAS, We feel that establishing enforceable limits for Michigan's public water
supplies is an important step in protecting the health of citizens. However, as the science and technology
evolves and as we gain a more accurate and wider understanding of PFAS and its effects on humans, we
need to have the flexibility to change this standard. We suggest a minimum of a two-year review be built
into this proposed regulation. People continue to be exposed to these chemicals, including those most
vulnerable to these toxins, and we feel that swift action will be needed in in response to new
developments.

We hope that these proposed levels and any future standards are developed with those that are most
vulnerable in mind- pregnant and nursing mothers, fetuses and developing children. Studies are showing
that exposure at this time in a person’s life can have the greatest impact that can result in lifelong health
issues,

Thank you for taking our comments into consideration.
Sincerely,

Samantha Nellis
Community Co-chair
Camp Grayling JMTC Restoration Advisory Board



Smith, lan (EGLE)

From: Joshua Lunger-@grandrapids.org>
Sent: Friday, January 31, 2020 3:48 PM

To: EGLE-PFAS-RuleMaking

Subject: 2019-35 EG Comments

Attachments: GRC Comments 2019-35 EG.pdf

Please see the attached comments from the Grand Rapids Area Chamber of Commerce.
Thank you,

Joshua Lunger
Senior Director of Government Affairs

> | I

A 250 Monroe Ave. NW, Suite 150, Grand Rapids, MI 49503
Not yet a Chamber Member? Read about our membership offerings:

Click here for conference room reservations!
| f]in]¥](S)

RAPIDS
CHAMBER




GRAND
RAPIDS
CHAMBER

January 31, 2020

Drinking Water and Environmental Health Division

Michigan Department of Environment, Great Lakes, and Energy
Attention: Suzann Ruch

PO Box 30817

Lansing, Michigan 48909-8311

RE: Comments to Rule Set 2019-35 EG
Dear Ms. Ruch:

On behalf of the Grand Rapids Area Chamber of Commerce, | would like to submit the following
comments on Rule Set 2019-35 EG to set the maximum contaminant levels for certain per- and
polyfluoroalkyl substances.

We support the Department’s focus on public health and safety. The largest questions we ask you to
consider are the impacts this rule will have on the determination and cleanup of contaminated sites

in Michigan, the long-term effects on public water systems and their ratepayers, and the certainty of
the science and proper regulatory approach for emerging contaminants.

Michigan is a state built on a legacy of industry and manufacturing and West Michigan has
benefitted greatly from the reinvestment and cleanup of contaminated and blighted sites. Much of
this work is difficult, costly and can take a significant amount of time to return sites to clean, active
use. The proposed rule further injects uncertainty into how it will impact cleanup criteria and Part
201. Itis not clear how the inconsistency between this rule and Part 201 will impact closed sites or
those undergoing remediation, and how many new sites will be “created” due to the rule change.

The Department should examine and deliberate on the unintended consequences of the proposed
rule. The Department is setting standards for emerging chemicals at a time when the science
remains uncertain. In these instances, a better regulatory method would be to create flexibility in
how to achieve compliance or explore incremental approaches rather than creating an extremely
stringent number that will be difficult for communities to meet across the state.

We appreciate the Department’s work to protect Michigan's citizens and communities. We urge you
to consider and seek to resolve the uncertainty and potential unintended consequences caused by
this rule.

Sincerel

/ Q %an%(? L
Joshua Lunger

Senior Director of Government Affairs

250 MONROE AVE. NW SUITE 150
GRAND RAPIDS, MI 49503

WWW.GRANDRAPIDS.ORG



Smith, lan (EGLE)

From: guven witteveen -@hotmail.com>

Sent: Saturday, December 14, 2019 8:05 AM

To: PFAS MCL Comments

Subject: Michigan needs the strongest possible MCL for PFAS

Dear PFAS MCL Comments,

Dear Representative Hood,

Thanks for representing us in the Northeast of Grand Rapids. You are already engaged in PFAS matters, but urged by my
friends at cleanwateraction.org | am adding my name to express support for Michigan to set a good example for other
states to follow in its MCL (containment levels) in the several flavors of PFAS hazardous wastes in our soil and water.

- G P Witteveen, Grand Rapids

Sincerely,
guven witteveen

grand rapids, MI 49505



Smith, lan (EGLE)

From: Petka, Keith-@chemours.com>

Sent: Friday, January 31, 2020 12:43 PM

To: EGLE-PFAS-RuleMaking

Cc: Ei, Tom

Subject: The Chemours Company Comments on Draft PFAS Drinking Water Rulemaking (2019-35 EG)
Attachments: The Chemours Company comments to Michigan EGLE on PFAS DW DraftRule- January 31 2020.pdf

Please see the attached comments and thank you for your consideration of this information.

Keith Petka
Regulatory Advocacy Leader — North America | Fluoroproducts

+1 o
+1 m
The Chemours Company

1007 Market Street—626-3
Wilmington, DE 19899

f Chemours
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LinkedIn | Twitter | Chemours.com | 10x2030

See our web page at http://www.chemours.com for a full directory of Chemours sites, staff, services and career opportunities.
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The Chemours Company |

™ 1007 Market Street chemours.com
E; m () u rS PO Box 2047

Wilmington, DE 19899

January 31, 2020

Ms. Suzann Ruch

Drinking Water and Environmental Health Division

Michigan Department of Environment, Great Lakes, and Energy
Submitted via email to EGLE-PFAS-RuleMaking@michigan.gov

Re: Draft PFAS Drinking Water Rulemaking (2019-35 EG)
Dear Ms. Ruch,

The Chemours Company appreciates the opportunity to provide comments on the draft rule to add
PFAS-related drinking water standards and related sampling and response requirements to
Michigan’s Supplying Water to the Public rules. Specifically, Chemours provides the following
comments regarding the draft MCL for 2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)-propanoic acid
(HFPO-DA, sometimes referred to as GenX) in Michigan.

Uses of HFPO-DA

In the table on page 31, the “major source” for HFPO-DA in drinking water is listed as “discharge
and waste from industrial facilities utilizing the Gen X chemical process”. Chemours understands
the description “GenX chemical process” to mean the intentional use of HFPO-DA as a
polymerization processing aid for fluoropolymers, which is our patented technology. Chemours has
no such operations in Michigan, and is unaware of any facility in Michigan that utilizes a “GenX
chemical process”.

Additional Polymerization Processing Aids

As part of the PFOA Stewardship Program with the U.S. Environmental Protection Agency (EPA),
participating companies, including DuPont, Daikin, Asahi Glass (AGC), Arkema, 3M/Dyneon and
Solvay Solexis, stopped manufacturing and importing long-chain polymerization processing aids and
transitioned to alternative short-chain processing aids.

We would like to make you aware of some these short-chain processing aids registered for use by
other commercial manufacturers that are not included in your draft MCL. These include the
following:

Substance Name CAS No. Publicly Available Reference
Perfluoro[(2-ethyloxy- 908020-52-0 EFSA, EFSA Panel on food contact materials.
ethoxy)acetic acid], Scientific opinion on the safety evaluation of the
ammonium salt, substance, perfluoro[(2-ethyloxy-ethoxy)acetic

acid], ammonium salt, CAS No. 908020-52-0,for
use in food contact materials. EFSA J
20113a;9(6):2183.
http://dx.doi.org/10.2903/j.efsa.2011.2183

3H-perfluoro-3-[(3- 958445-44-8 Gordon SC. Toxicological evaluation of
methoxypropoxy)propanoic ammonium4,8-dioxa-3H-perfluorononanoate, a
acid], ammonium salt (aka new emulsifier to replace ammonium

ADONA) perfluorooctanoate in fluoropolymer

manufacturing. Regul Toxicol Pharmacol



mailto:EGLE-PFAS-RuleMaking@michigan.gov
https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/fact-sheet-20102015-pfoa-stewardship-program#what
http://dx.doi.org/10.2903/j.efsa.2011.2183

f Chemours-

2011;59(1):64-80.
http://dx.doi.org/10.1016/j.yrtph.2010.09.008

Perfluoro acetic acid, a- 329238-24-6 EFSA, EFSA Panel on food contact materials.
substituted with the Scientific opinion on the safety evaluation of the
copolymer of perfluoro-1,2- substance perfluoro acetic aci... EFSA J
propylene glycol and 2010;8(2):1519.

perfluoro-1,1- ethylene http://dx.doi.org/10.2903/j.efsa.2010.1519

glycol, terminated with
chlorohexafluoropropyloxy

groups

Difluoro{[2,2,4,5-tetrafluoro- | 1190931-41-9 Difluoro{[2,2,4,5-tetrafluoro-5-(trifluorometho... -
5-(trifluoromethoxy)-1,3- Registration Dossier

dioxolan-4-yl]oxy}acetic acid https://echa.europa.eu/registration-dossier/-

/registered-dossier/5331/1

If sampling for short-chain HFPO-DA will be performed in the future, EGLE should include these
other short-chain processing aids as well.

Health Effects of HFPO-DA

Regarding the information presented in the table concerning “Health Effects language”, we
understand it was derived from the “Health-Based Drinking Water Value Recommendations for
PFAS In Michigan” report issued by the Michigan Science Advisory Workgroup. We further
understand the recommended health level used the draft U.S. EPA “Human Health Toxicity Values
for HFPO”. This draft document should not be relied upon in identifying final health effects as it
explicitly states in the toxicity assessment:

This document is a public comment draft for review purposes only. This information is
distributed solely for the purpose of public comment. It has not been formally disseminated
by EPA. It does not represent and should not be construed to represent any Agency
determination or policy.!

If EGLE does decide to move forward with using draft research information from the U.S. EPA, we
strongly encourage there be a provision within the MCL that requires any health value to be
reviewed and updated automatically upon issuance by EPA of a final value. A similar approach was
recently adopted in S.1790, National Defense Authorization Act of 2020 that was passed in
December 2019.

Furthermore, from a toxicological standpoint, the key study noted decreased pup weights as a
critical effect. The decrease pup weights are likely related to the activation of PPAR alpha in the
dams and fetal livers but this mode of action is not relevant to humans. The wording used in the
Health Effect Language implies a strong link between the effects noted in rodents and potential
effects in humans that is not supported by the available science.

Over a decade of scientific data has been collected regarding the safety profile of HFPO-DA. The
data were collected from studies designed to identify potential effects from short-term and long-
term exposures, including studies on genetic material, fetal development, reproductive
performance and cancer. These studies demonstrated that HFPO-DA as a polymerization processing

1 u.s. Environmental Protection Agency, Human Health Toxicity Values for Hexafluoropropylene Oxide (HFPO) Dimer Acid and Its
Ammonium Salt (CASRN 13252-13-6 and CASRN 62037- 80-3) Also Known as “GenX Chemicals”.
https://www.epa.govi/sites/production/files/2018-11/documents/genx_public_comment_draft_toxicity assessment _nov2018-508.pdf

Wilmington, DE 19899
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f Chemours-

aid is safe for its intended use and, at the low levels found in the environment, does not pose a risk
to human health.

A recent publication by Thompson, et al. considered all the available data as of October 11, 2018 on
HFPO-DA and calculated a reference dose for this substance using the same methods as the EPA
uses.? The results of this work show a probabilistic reference dose of 0.01 mg/kg/day and a
corresponding maximum contaminant level goal of 70,000 ppt.

For more information, please see the below peer-reviewed scientific literature:

Caverly Rae JM, Craig L, Slone TW, Frame SR, Buxton LW, Kennedy GL. Evaluation of chronic
toxicity and carcinogenicity of ammonium 2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)-
propanoate in Sprague-Dawley rats. Toxicol Rep. 2015 Jun 30;2:939-949. doi:
10.1016/j.toxrep.2015.06.001. eCollection 2015. PubMed PMID: 28962433; PubMed
Central PMCID: PM(C5598527.

Gannon SA, Fasano WJ, Mawn MP, Nabb DL, Buck RC, Buxton LW, Jepson GW, Frame SR.
Absorption, distribution, metabolism, excretion, and kinetics of 2,3,3,3-tetrafluoro-2-
(heptafluoropropoxy)propanoic acid ammonium salt following a single dose in rat, mouse,
and cynomolgus monkey. Toxicology. 2016 Jan 18;340:1-9. doi: 10.1016/j.tox.2015.12.006.
Epub 2015 Dec 29. PubMed PMID: 26743852.

Hoke RA, Ferrell BD, Sloman TL, Buck RC, Buxton LW. Aquatic hazard, bioaccumulation and
screening risk assessment for ammonium 2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)-
propanoate. Chemosphere. 2016 Apr;149:336-42. doi:
10.1016/j.chemosphere.2016.01.009. Epub 2016 Feb 11. PubMed PMID: 26874062.

Thompson CM, Fitch SE, Ring C, Rish W, Cullen JM, Haws LC. Development of an oral
reference dose for the perfluorinated compound GenX. J Appl Toxicol. 2019 Sep;39(9):1267-
1282. doi: 10.1002/jat.3812. Epub 2019 Jun 18. PubMed PMID: 31215065.

* k% ¥ %

Thank you for your consideration of this information.
Sincerely,

Keith Petka

Regulatory Advocacy Leader — North America | Fluoroproducts

2 Thompson CM, Fitch SE, Ring C, Rish W, Cullen JM, Haws LC. Development of an oral reference dose for the perfluorinated

compound GenX. J Appl Toxicol. 2019 Sep;39(9):1267-1282. doi: 10.1002/jat.3812. Epub 2019 Jun 18. PubMed PMID:
31215065.
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Smith, lan (EGLE)

From: Dave Greco <-@mimfg.org>

Sent: Friday, January 31, 2020 4:11 PM

To: EGLE-PFAS-RuleMaking

Subject: Supplying Water to the Public / Proposed Rule Set 2019-35 EG "PFAS”

Attachments: MMA Formal Comments - Supplying Water to the Public Proposed Rule Set 2019-35 EG PFAS.pdf

Ms. Suzann Ruch,

The Michigan Manufacturers Association respectfully submits these comments on proposed rule set 2019-35 EG,
otherwise known as “Supplying Water to the Public.” We submitted comments with the constructive intent of being part
of the solution.

Thank you,

Dave

Dave Greco, llI | Regulatory & Environmental Affairs Director | Michigan Manufacturers Association
620 S. Capitol Ave @ Lansing Michigan @ 48933
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MM Michigan

< Manufacturers
A Association

January 31, 2020

Mr. Eric Oswald

Director, Drinking Water and Environmental Health Division
Michigan Department of Environment, Great Lakes, and Energy
Attention: Suzann Ruch

P.O. Box 30817

Lansing, Michigan 48909

RE: Supplying Water to the Public / Proposed Rule Set 2019-35 EG “PFAS”

Dear Mr. Oswald,

The Michigan Manufacturers Association (MMA) respectfully submits these comments on proposed rule
set 2019-35 EG, otherwise known as “Supplying Water to the Public.”

MMA has served manufacturers and related industries for nearly 120 years. MMA’s membership
represents approximately 1,700 manufacturers located in every corner of the state. These members
include small, medium, and large manufacturers, with 85 percent employing 100 or fewer employees.

Manufacturing represents Michigan’s largest economic sector. It drives Michigan’s economy and
provides livelihoods for more than 635,000 Michigan citizens and their families. Manufacturing
generates nearly 20 percent of state GDP.

MMA has been actively engaged for more than two years in discussions on per- and poly-fluoroalkyl
substances (PFAS) with state regulators, legislators, local communities, and our members. We all agree
the safety of public drinking water supplies is paramount, as is public confidence in drinking water
safety.

We believe the state can both protect the public health and its economic competitiveness; these are not
mutually exclusive goals. As such, MMA welcomes being part of the solution to what clearly is a
complex challenge.

To meaningfully contribute to the state’s rulemaking process, MMA commissioned an independent
peer review by leading PFAS researchers of the draft ruleset. As directed by MMA, the purpose of
the peer review is to provide technical comments on the Science Advisor Workgroup’s (SAW)
recommendations to the Department of Environment, Great Lakes, and Energy (EGLE) that were used to
establish the health-based drinking water values (HBVs) for PFAS.
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MMA’s intent in providing this peer review is that it will aid in the rulemaking process by providing
scientific, technical information for SAW, EGLE, and the Environmental Rules Review Committee
(ERRC) to take into consideration before proceeding to promulgate rules.

Professional Qualifications of Peer Review Scientists

The technical review was completed by Dr. Michael L. Dourson, former U.S. Environmental Protection
Agency (EPA) Advisor and current Director of Science for Toxicology Excellence for Risk Assessment
(TERA); Dr. Edward J. Calabrese, professor at the University of Massachusetts-Amherst, and Mr.
Richard J. Welsh, Director for ASTI Environmental, Inc.

Dr. Michael L. Dourson of Toxicology Excellence for Risk Assessment (TERA)

Michael Dourson has a PhD in toxicology from the University of Cincinnati, College of
Medicine, and is a board-certified toxicologist (Diplomate of the American Board of
Toxicology - DABT).

Dourson currently serves as the Director of Science at the 501¢3 nonprofit organization
TERA. Prior to this, he was Senior Advisor in the Office of the Administrator at the EPA.
Before this, he was a Professor in the Risk Science Center at the University of Cincinnati,
College of Medicine.

He was awarded the Arnold J. Lehman award from the Society of Toxicology, the
International Achievement Award by the International Society of Regulatory Toxicology
and Pharmacology, and four bronze medals by the EPA. He has been elected as a Fellow of
the Academy of Toxicological Sciences and as a Fellow for the Society for Risk Analysis.

Dourson has co-published more than 150 papers on risk assessment methods or chemical-
specific analyses, and co-authored well over 100 government risk assessment documents,
many of them risk assessment guidance texts. He is a well-respected and frequently invited
presenter within this specialization, chairing over 150 sessions at scientific meetings and
independent peer reviews.

Dourson has been elected to multiple officer positions in the American Board of Toxicology
(including its president), the Society of Toxicology (including the presidency of three
specialty sections), the Society for Risk Analysis (including its secretary), and is currently
president of the Toxicology Education Foundation, a nonprofit organization with a vision to
assist public understanding of toxicology. In addition to numerous appointments on
government panels, such as EPA’s Science Advisory Board, he is a current member on the
editorial board of Regulatory Toxicology and Pharmacology and Human and Experimental
Toxicology.

Dr. Edward J. Calabrese of University of Massachusetts
Edward J. Calabrese is a Professor of Toxicology at the University of Massachusetts,
School of Public Health and Health Sciences, Amherst. Calabrese has extensively
researched host factors affecting susceptibility to pollutants, and is the author of over 900
papers in scholarly journals, and more than 10 books, including Principles of Animal
Extrapolation; Nutrition and Environmental Health, Vols. I and II; Ecogenetics; Multiple
Chemical Interaction; Air Toxics and Risk Assessment; and Biological Effects of Low
Level Exposures to Chemical and Radiation. Along with Mark Mattson (NIH) he is a co-
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editor of the recently published book entitled Hormesis: A Revolution in Biology,
Toxicology and Medicine.

Calabrese has been a member of the U.S. National Academy of Sciences and NATO
Countries Safe Drinking Water committees, and on the Board of Scientific Counselors for
the Agency for Toxic Substances and Disease Registry (ATSDR). He serves as chair of the
Biological Effects of Low-Level Exposures (BELLE) and as director of the Northeast
Regional Environmental Public Health Center at the University of Massachusetts.

Calabrese was awarded the 2009 Marie Curie Prize for his body of work on hormesis. He is
the recipient of the International Society for Cell Communication and Signaling-Springer
award for 2010. He was awarded an Honorary Doctor of Science Degree from McMaster
University in 2013. In 2014 he was awarded the Peter Beckmann Award from Doctors for
Disaster Preparedness.

Over the past 20 years, Professor Calabrese has redirected his research to understanding the
nature of dose response in the low dose zone and underlying adaptive explanatory
mechanisms. This research has led to important discoveries which indicate that the most
fundamental dose response in toxicology and pharmacology is the hormetic-biphasic dose
response relationship. These observations are leading to major transformations in improving
drug discovery, development, and in the efficiency of the clinical trial, as well as the
scientific foundations for risk assessment and environmental regulation for radiation and
chemicals.

Mr. Richard J. Welsh of ASTI Environmental

Mr. Welsh is a board-certified toxicologist (DABT) and environmental chemist with over
30 years of environmental consulting and litigation support experience in disciplines
including human health risk assessment, exposure assessment and ecological risk
assessment. He holds a Master of Science degree in Pharmacology and Toxicology from
the University of California, Davis. He is currently a director at ASTI Environmental, Inc.

Welsh has completed his career of work under the State Comprehensive Environmental
Response, Compensation, & Liability Act, the Resource Conservation and Recovery Act, as
well as a range of other state and international regulatory regimes. He has developed
quantitative criteria and qualitative goals for soil, groundwater, sediments and air as well as
supporting chemical fate and transport evaluations for a range of projects and environmental
contaminants. Welsh has worked throughout the US, as well as in Western, Central &
Eastern Europe, South America, the Middle East and Africa. His work includes contaminant
groups PFAS, dioxins, PCBs, petroleum hydrocarbons (e.g., BTEX, PAHs & coal tar),
metals (e.g., lead, chromium, mercury), industrial solvents (e.g., PCE), explosives, and
agricultural chemicals.

Overview of Findings

In summary, the technical peer review identified the following:
o Key studies were not referenced or discussed by the Science Advisory Workgroup (SAW) in
its risk assessment calculations;

e Significant data gaps and scientific uncertainty are evident in the SAW’s calculations;
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Curious conclusions and assumptions are evident in calculations for the Health-Based Values

(HBVs); and

SAW deviated from accepted standard practice when developing its Maximum Contaminant
Levels (MCLs).

There is an inadequate assessment of the compliance costs of the proposed rule that,
ultimately, the public will bear. The absence of a robust assessment may weaken acceptance
and support for the proposed criteria.

Recommendations

Based on the findings of the independent peer review, MMA encourages the following
recommendations:

1.

Ensure public confidence in the process: SAW should address and resolve any key scientific
uncertainties and shortcomings that have been identified during the public comment period and
subsequent to the development of proposed rules. MMA trusts that the peer review information
provided here will assist in addressing some of the information gaps and questions that remain.

Rely on settled science to develop MCLs: Michigan should rely upon universally settled science
when developing MCLs and ensure that Michigan is using a scientific community-consensus
database. EGLE should refrain from developing MCLs on a class basis due the unique and
varying effects of different PFAS constituents. As the body of scientific knowledge on exposure
continues to grow, Michigan should reassess its previous determinations, consider adding other
individual PFAS constituents, or modify the compliance requirements.

Lead with regulation-ready rules: Promulgate rules that are legally defensible and provide
clarity, consistency, and certainty. The ruleset must also establish the proper mechanisms to
ensure that EGLE, individuals, communities, and industry can understand, adapt to, and comply
with the rules. Regulation-ready rules must include a screening and review process, as well as a
site-specific plan approach for any testing site that registers a level that results in further action.

Fully account for the cost: Properly account for the costs to be incurred by employers,
municipal water systems and their citizens by identifying the cost for retrofitting for existing
municipal water supply systems of differing scale, costs as they relate to Industrial Pretreatment
Programs, and for disposal cost elimination of PFAS material remaining after treatment. The
Regulatory Impact Statement (RIS) also did not appropriately account for the ongoing operating
costs, including a full assessment of the compliance monitoring costs, for municipal systems.
Lastly, SAW should fully identify and consider costs when establishing HBVs, which does not
appear to have been included in the overall assessment.

With EGLE’s implementation of these recommendations, Michigan can be a credible leader in PFAS-
related safe drinking water standards, which the State has indicated as its goal.

Manufacturing Focused. Member Driven.



Page |5

Peer Review Technical comments

Again, MMA appreciates the opportunity to provide formal comments on the proposed rules, and we
trust the peer review will aid EGLE in using settled science as the foundation for setting standards,
allowing the Department to establish regulation-ready standards to properly and confidently implement a
credible, safe drinking water standard.

Since this is the first time that Michigan has established an MCL without one first being established by
EPA, MMA’s objective is to see that Michigan implements a sustainable and defensible regulation.
While the work of SAW is considerable and significant, an obvious weakness is the absence of a robust
peer review as part of the SAW rule development process. A robust, properly credentialed peer
review protocol is required practice for the EPA when it establishes an MCL, and Michigan should
follow this example in some credible manner.

As SAW did not include a proper peer review phase in its process, MMA believed it essential to engage
an expert review so as to properly and credibly inform our organization and its members of proposed
rulesets soundness, and also to provide SAW with a foundational peer review for ensuring the soundness
of the final rules package. While SAW relied on studies employed by other states, the different selections
of information and the unique amalgamated result was not peer reviewed by other scientists or technical
experts.

Further, recognizing the state’s commitment to ensuring safe public drinking water supplies, and by
doing so, looking to establish MCLs prior to any established by the EPA, EGLE must consider the
following:

e SAW should expand the pool of experts used in developing the MCLs. SAW lacks the
multidisciplinary pool to properly determine and establish MCLs and requires additional
expert assistance for properly rooting the development of MCLs. For example, EPA used
more than 30 different scientists from multiple disciples to develop its health advisory standard —
that is 10 times more than those used by SAW. Moreover, the budget and technical resources of
EPA far exceed the ability of any individual state to set an MCL. (See, page 22; Section 3.25 of
Independent Technical Review of the Health-Based Drinking Water Value Recommendations for
PFAS in Michigan, January 30, 2020).

e To properly establish an MCL and gain the public confidence that is necessary on this issue,
SAW must expand its review and reevaluate the HBVs that it established. Alternatively, EGLE
should proceed to regulate what is based on settled and established science and continue to
consult and incorporate ongoing research conducted by the EPA and others to enable access to
critical new findings as PFAS science evolves.

e SAW did not consider some of the newest science, nor did it consider human clinical studies that
are available. SAW should further evaluate the more than 2,000-plus studies on PFOA and PFOS,
as well as the 400 human epidemiological studies (or at a minimum discuss why it chose not to
use the other available scientific studies.) (See, page 24; Section 3.26 of Independent Technical
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Review of the Health-Based Drinking Water Value Recommendations for PFAS in Michigan,
January 30, 2020).

Since the SAW report lacked a peer review process, it lacked the proper professional
evaluation needed for establishing HBVs. With a proper scientific, technical peer review the
SAW could have corrected scientifically curious assumptions and removed uncertainty
from many aspects of the review used to establish HBVs. (See, page 20; Section 3.19 of
Independent Technical Review of the Health-Based Drinking Water Value Recommendations for
PFAS in Michigan, January 30, 2020).

To expand on the scientifically unsettled assumptions and approach, SAW relied on scientific
uncertainty by embedding uncertainty factors into many equations to establish HBVs rather
than looking to settled and established science. By relying on the inclusion of subjective
uncertainty factors to address scientific questions of toxicity and exposure rather than a settled-
science based determination.

To emphasize: due to the multiple layers of uncertainty factors that were added, the proposed
MCLs have a similar Point of Departure to many other chemicals with established MCLs, but
those other chemicals have MCLs in the parts-per-million or parts-per-billion. Put another way,
human exposure via drinking water of methyl mercury or perchlorate have radically higher safe
dose levels even though it is well established that these chemicals have known adverse, toxic
effects. (See, romanette page vii of Independent Technical Review of the Health-Based Drinking
Water Value Recommendations for PFAS in Michigan, January 30, 2020).

In addition, SAW also used uncertainty factors in place of available data for establishing dosage
levels. At a minimum, SAW needs to further explain the reason for favoring scientifically
curious data gaps rather than using well established and measured data. (see, page 9, 16, 22-
23; Section 3.3, 3.12, 3.22 of Independent Technical Review of the Health-Based Drinking Water
Value Recommendations for PFAS in Michigan, January 30, 2020).

Of significant concern, SAW’s confidence statement failed to identify all the scientific
uncertainty factors it used in lieu of established, settled science in its report establishing the
HBVs. Moreover, SAW utilized uncertainty factors at a 10-fold multiple rather than filling in
database deficiencies with settled science to establish its robust database. As such, SAW report
omits appropriate criteria for assessing scientific uncertainty and ensuring a proper peer
review and evaluation has been conducted. (See, pages 12, 15, 19, 20-21, 23; Sections 3.6, 3.7,
3.10, 3.15, 3.19-3.21, 3.23 of Independent Technical Review of the Health-Based Drinking Water
Value Recommendations for PFAS in Michigan, January 30, 2020). To alleviate the scientifically
curious approach, SAW must at least modify its report to discuss why it chose not to use the
other available scientific information available.
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SAW did not properly match the exposure scenario needs to the exposure that caused the
critical effect.

For example, SAW’s use of the breast-fed infant exposure as the target population in its review is
incorrect. The critical effect occurs for in-utero exposure and not in the postnatal pups. Since
SAW had this data gap, it added an uncertainty factor to try to address critical effect. SAW,
however, added additional levels of uncertainty factors when proper data would have been
available. SAW must address these issues to better understand the proper critical effect and
how that determines appropriate HBVs. (See, page 15-16; Section 3.11 of Independent
Technical Review of the Health-Based Drinking Water Value Recommendations for PFAS in
Michigan, January 30, 2020).

SAW did not follow EPA’s established, accepted standard practices when developing its
MClLs.

For example, SAW deviated from standard EPA practice when it used a benchmark dose,
lower confidence limit (BMDL) rather than a Benchmark Dose (BMD), No Observed Adverse
Effect Level (NOAEL) or Lowest Observed Adverse Effect Level (LOAEL) when estimating the
Point of Departure. (See, romanette page vii of Independent Technical Review of the Health-
Based Drinking Water Value Recommendations for PFAS in Michigan, January 30, 2020).

SAW failed to use a Concentration maximum (CMax) for proper dose adjustment from
mice to humans when calculating its HBVs.

More specifically, EPA guidelines highlight CMax as the standard, default dosimetric
adjustment for critical effect when developing toxicity levels. (see, pages 6, 15, 19; Sections
3.1, 3.9, 3.17 of Independent Technical Review of the Health-Based Drinking Water Value
Recommendations for PFAS in Michigan, January 30, 2020).

SAW did not follow the EPA standard process as it relates to a cost analysis when
generating proposed HBVs.

The Safe Drinking Water Act (SDWA) requires the EPA to prepare a health risk reduction and
cost analysis in support of any National Primary Drinking Water Regulations. While EGLE did
include some minimal estimate of the costs when preparing its Regulatory Impact Statement
(RIS), SAW failed to provide a similar analysis.

As a result, SAW failed to analyze the quantifiable and non-quantifiable benefits that are
likely to occur as a result of compliance with the proposed standards. (See, pages 12-14, 24;
Sections 3.8, 3.26 of Independent Technical Review of the Health-Based Drinking Water Value
Recommendations for PFAS in Michigan, January 30, 2020).

For example, the prevalence of PFAS in consumer products combined with the exceedingly low
proposed MCLs, as well as the still developing laboratory standards will establish higher
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compliance costs and likely result in false positive results that will require water suppliers to
commit technical and monetary resources on issues that may not actually exist.

The lack of a complete accounting for the cost of any proposed drinking water rules is of major
concern for the public and the regulated community to assess the benefits of this proposal relative
to the costs all will be asked to bear. It is also of concern for municipalities as represented by the
Michigan Municipal League’s formal comments filed with the ERRC. In addition, the RIS
excluded the costs filtration systems from municipal water systems in Ann Arbor and Plainfield
Township; and according to news reports, the combined cost of for those systems exceed $3
million.

The State should not move forward without fully knowing and accounting for the financial
impact on communities and their citizens on the cost of implementing safe drinking water
standards. Nor should the state move forward without properly addressing and identifying
the costs on industry for Industrial Pretreatment Plans and Part 201 cleanup criteria.

Peer reviewers also highlighted numerous areas where the scientific community remains without
consensus on what is settled science. Unfortunately, this meant that SAW had to consistently use
scientific uncertainty to fill in gaps in place of technical information and data.

As consensus and further understanding on the impacts of PFAS continues to evolve, the state should
focus its regulatory efforts around what is already settled. To highlight the lack of scientific certainty and
the gaps in data that remain, the independent review noted the following:

Due to the lack of settled and certain science on PFAS, there is still considerable debate — among
both scientists and governments — on safe dose exposure. To wit, there is a more than 500-fold
difference in projected safe dose levels for PFOA by different governments, with Australia
setting a safe dose level at 160 parts-per-trillion (ppt) and the UK setting a safe dose at 1,500 ppt.
(See, romanette page v of Independent Technical Review of the Health-Based Drinking Water
Value Recommendations for PFAS in Michigan, January 30, 2020).

Moreover, SAW had a more than 40,000-fold difference in safe doses based on the different
PFAS constituents. (See, pages 2, 17, 19; Sections 3.13, 3.16 of Independent Technical Review of
the Health-Based Drinking Water Value Recommendations for PFAS in Michigan, January 30,
2020). Arguably, the safe dose levels vary so greatly due to data gaps and certainty,
supporting the need for Michigan to remain credibly in step with leading knowledge as it
continues to evolve.

The scientific community continues to study and ascertain the amount of time certain PFAS
compounds remain in and interact in humans. Specifically, scientific evaluation is still
ongoing as it relates to prolonged exposure of PFAS compounds in human serum and how
albumin protein impacts how long it takes for the exposure to be eliminated from the body. (See,
page 11; Section 3.5 of Independent Technical Review of the Health-Based Drinking Water
Value Recommendations for PFAS in Michigan, January 30, 2020).
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We must first understand the interactions of PFAS and the human body and only establish HBVs
and MCLs on compounds where we have an established consensus based on settled science.
MMA recommends that to best ensure public confidence and protect human health, the
state consult and incorporate research conducted by the EPA and others to enable Michigan
to access critical new findings as PFAS science evolves and not regulate in areas where the
science is still unsettled.

Scientific studies, including one utilized by SAW, on dose levels use exceptionally high dosages,
resulting in overtly toxic levels. While this has been a historically accepted practice, it is
important to note that the high doses along with scientifically unusual assumptions and
uncertainty factors are driving the HBVs for establishing MCLs, rather than settled science
to properly determine proper, safe HBVs. (See, page 17-18; Section 3.14 of Independent
Technical Review of the Health-Based Drinking Water Value Recommendations for PFAS in
Michigan, January 30, 2020).

e Recognizing that 8-carbon PFAS are no longer in production and the science on other short chain
carbon continues to evolve, the scientific community continues to further evaluate the impacts of
the different constituents. As a result, moving toward a class designation is premature and
would likely generate rules that are not regulation ready. Michigan needs to include a
screening and review process for exceedance findings. Due to the changing nature of the settled
science, the database of established science will grow over time.

Having an additional level of review and evaluation embedded into the ruleset will allow for
the state, as well as communities and industry to adjust and adapt as the body of settled
science grows. (See, page 23; Section 3.24 of Independent Technical Review of the Health-Based
Drinking Water Value Recommendations for PFAS in Michigan, January 30, 2020).

Regulatory Review comments

As noted above, the EPA has historically developed MCLs because it is best equipped with the
resources and expertise to provide the basis for addressing these complex public health questions.
EPA has shown through its actions that it has been actively engaged in understanding and addressing
PFAS public health concerns. To highlight this point, in 2016, EPA developed and released health
advisories for PFOA and PFOS. (See, 81 Fed Reg. 101 (May 25, 2016). EPA has since issued its 2019
PFAS Action Plan, which includes EPA conducting an Integrated Risk Information System (IRIS)
assessments of multiple PFAS constituents and developing MCLs for PFOA and PFOS under the
SDWA. (See, U.S. EPA Per- and Polyfluoroalkyl Substances (PFAS) Action Plan (February 2019)). The
agency has also recently issued interim recommendations for groundwater contamination due to PFOA
and PFOS. (See, Interim Recommendations for Addressing Groundwater Contaminated with PFOA and
PFOS (December 20, 2019)). EPA’s objective is to properly develop a unified regulatory mechanism for
protecting the public health.

Manufacturing Focused. Member Driven.



Page |10

Moreover, while the EPA is working through its long-established rulemaking process for MCLs,
Congress is also working diligently to ensure that EPA promulgates a national drinking water
standard for PFAS constituents. (See, National Defense Authorization Act (NDAA) (P.L. 116-92) and
(H.R. 535)). It is important that Michigan continues to monitor the extensive research conducted by
the EPA, as well as the actions of Congress to enable Michigan to access and use critical new findings as
PFAS science and regulations evolve.

Many states and the Federal government have recognized the importance of addressing this complex
issue. It is imperative to remember that the SDWA provides little direction other than the adoption
of federal MCLs, and that EGLE is authorized to promulgate rules that include drinking water standards
and monitoring requirements, necessary to protect the public health. (See, MCL 325.1005(1)(b)).

Moreover, the law establishing the ERRC provides that draft rules are to be evaluated against certain
criteria including that the rules do not exceed their statutory authorization; the rules reasonably
implement and apply the relevant law; the rules are necessary and suitable to achieve their purposes in
proportion to their burdens on individuals and businesses; and the rules are based on sound and
objective scientific reasoning. (See, MCL 24.266(4)(a)-(¢)).

Given the gaps in information described both above and in the attached technical review, it is not clear
that the proposed standards have ensured that SAW used settled science necessary to establish
MCLs. This is further highlighted by SAW’s own report, which stated in part that there “remains
significant scientific uncertainty” relating to the values selected and that additional study was
warranted. (See, page 9, Health-Based Drinking Water Value Recommendations for PFAS in Michigan,
June 27, 2019).

Further, for reasons discussed above and below, there is a significant concern that these rules do not
take into account economic reasonableness and the necessity of these particular standards in
proportion to the burdens on individuals, local communities, municipal water systems, and
businesses that would result from the adoption and imposition of these standards.

As previously noted, this is the first time that Michigan has developed its own MCLs. In fact, the SAW
report specifically states that the most stringent HBV proposed — the 6 ppt level for PFNA — that
was adopted into the rule should “be used as a screening level.” (See, page 25, Health-Based
Drinking Water Value Recommendations for PFAS in Michigan, June 27, 2019).

Recognizing and understanding that the SAW had a more than 40,000-fold difference in safe doses based
on the different PFAS constituents, EGLE should not use SAW’s proposed levels as an automatic
trigger as a point of violation as is proposed in draft ruleset. Rather than adopting these levels as
MCLs which could result in fines, penalties, and even the termination of water services pursuant to the
SDWA, we urge EGLE to entertain a slight revision to the proposed rules and use SAW’s report to
set monitoring, attainment, and maintenance requirements through regular screening as
empowered to do under the SDWA. This would ensure continued sampling while also utilizing state
and federal data and standards over time.
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Due to the evolving and growing understanding of PFAS, the ruleset should not adopt MCLs, but
instead, should provide for the proposed sampling as proposed and then provide for significant
and robust evaluation and study of each specific situation before taking any enforcement actions
regarding the detected results and a process whereby only drinking water systems with consistent
detections of PFAS rather than intermittent detections would be required to provide a site-specific
demonstration that the levels detected do not pose a human health risk with review by a review panel, or
alternatively address EGLE’s concerns through a source or system modification.

Summary

MMA and its members universally agree that the safety of Michigan’s public drinking water supplies is
the top priority. We also believe that the public’s confidence is achieved by ensuring the integrity and
soundness of the process and information used as the solid foundation for setting safety standards.
Anything less subjects regulators, drinking water systems and others to potential skepticism and lack of
confidence in drinking water safety.

Michigan cannot and should not find itself in such position, especially in light of PFAS rule related
litigation and implementation delays being experienced in other states that have failed to properly
underpin standards and account for costs.

MMA believes the state has endeavored to establish appropriate standards, though our peer review
identified some areas lacking in the kind of robust scientific and technical integrity to fully complete the
effort. We believe the issues identified in the peer review report we are submitting, and associated
recommendations, if implemented, should result in the state’s rule making initiative achieving the
process and confidence milestones expected of state agencies.

MMA looks forward to working with EGLE to properly develop a ruleset that ensures the safety of
public drinking water supplies and the public’s confidence in its drinking water. Doing so properly
guarantees we protect the public health, while also ensuring Michigan’s continued economic vitality.

Respectfully,

Mike Johnston
Vice President, Government Affairs

Attachments: 1
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Executive Summary

An independent technical review was conducted for the primary studies used by Michigan
per- and poly-fluoroalkyl substances (PFAS) Action Response Team (MPART), Science
Advisory Workgroup (SAW) to calculate the MPART 2019 PFAS Health Based Values
(HBVs), and in turn proposed Michigan Maximum Contaminant Levels (MCLs) for Seven
PFAS (including the 8-Carbon Perfluorooctanoic acid (PFOA) and Perfluorooctanesulfonic
acid (PFOS) as well as the primary studies used by the United States Environmental
Protection Agency (USEPA) to calculate the 2016 USEPA Drinking Water Health Advisory for
PFOA and PFOS. The review was completed by Dr. Michael L. Dourson of Toxicology
Excellence for Risk Assessment (TERA), Dr. Edward J. Calabrese of University of
Massachusetts, and Mr. Richard J. Welsh of ASTI Environmental. The review identified:

o Key studies not discussed by the MPART in their risk assessment calculations;
¢ Significant data gaps in the calculations; and

¢ Questionable conclusions and assumptions used by SAW in calculating the HBVs and
the USEPA in the Drinking Water Health Advisory.

The range of PFAS drinking water values being generated in the USA as well as throughout
the World shows there is considerable debate taking place within the scientific community
and that the PFAS science is anything but settled (there is little scientific consensus). To get
a sense of the breath of scientific uncertainty, refer to the 500-fold differences in the projected
safe dose of PFOA by different national authorities shown in Table 1, or perhaps review the
abstracts from a recent international conference on PFAS (SETAC, 2019, see:
https://pfas.setac.org).
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Table 1. The Primary Issue: Risks Among National Authorities Are Widely Disparate: “Safe”

PFOA Doses

Agency

Study

Critical
Effect

Human
Dose
(mg/kg-day)
Uncertainty
Factor

Safe Dose

(ug/kg-day)

UK-COT
(2009)

Mouse
fetal (Lau
et al.,
2006)

Liver
effects in
pups &

adults

0.08
(MMDL of
0.3+ 4)
50
(200 + 4)
15

Health
Canada
(2018)

Perkins et
al. (2004)

Rat liver

hypertrophy

0.00052

25

0.02

USEPA
(2016)

Mouse fetal
(Lau et al.,
2006)

Reduced
pup
ossification,
accelerated

puberty
0.0053

300

0.02

Australian
FASANZ
(2017)

Mouse fetal
(Lau et al.,
2006)

Fetal

toxicity

0.0049

30

0.16

US ATSDR
(2018)

Mouse fetal
(Koskela et
al., 2016)

Altered pup
activity;
skeletal

alterations

0.000821

300

0.003

500- Fold Difference in Safe Dose

Another observation, the estimated safe dose for PFHXA is ~ 40,000-fold higher than other

safe doses. A critical question is left unanswered here: Are the PFAS sufficiently different in

toxicity among a 6 carbon PFAS, 8 carbon PFAS and 9 carbon PFAS to warrant such an

extreme difference in HBVs? One conclusion is that the PFAS science is not yet settled,

even basic information on the mechanisms of action are not known.
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We looked at other MCLs generated by the USEPA and their Point of Departure (POD). Itis
curious from a “gut-check” perspective that the POD doses identified for PFAS are similar to
many of the chemicals with existing MCLs, yet these other chemicals have much higher MCLs
in the parts-per-million (ppm) or parts-per-billion range (ppb); versus parts-per-trillion (ppt)
levels for the HBVs. From a scientific perspective, a ppt is an extremely low concentration
(e.g., 1 second in 32,000 years, or traveling 6 inches out of a 93 million-mile journey toward
the sun) and PFAS are very unlikely to be toxic in this range. Furthermore, this is not being
communicated effectively to the public.

For comparison purposes, consider perchlorate. Although starting with a lower, more toxic,
point of departure, perchlorate has a radically higher drinking water health advisory versus

PFAS drinking water health advisory (Figure 1).

Figure 1, USEPA Health Advisory Level for Perchlorate

Inhibition of iodine uptake in adult humans 0.007 mg/kg-day
Toxicokinetic adjustment to human-equivalent dose =1
Human-equivalent dose 0.007 mg/kg-day

Lowest effect level 2 no effect level uncertainty factor l +1

0.007 mg/kg-day

Animal = Human toxicodynamics uncertainty factor l +1
0.007 mg/kg-day

Human - Sensitive Human uncertainty factor +10

Reference Dose (RfD) 0.0007 mg/kg-day

Drinking water intake/body weight for adults X 70 kg + 2 L/day
Drinking water equivalent level (DWEL) 0.025 mg/l_
Relative Source Contribution X0.62
v

Subchronic Interim Health Advisory 0.015 mg/L = 15,000 ng/L (ppt)

Note: 0.015ppmormg/L = 15.0ppborug/lL = 15,000pptorng/L
milligrams/liter (mg/L) — micrograms/liter (ug/l) — nanograms/iter{ng/L)
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It is understood that SAW proposed select changes to the traditional risk assessment
approach (e.g., drinking water intake values for assessing development effects), however,
such a radical departure from other past Health Advisory or MCL calculations (especially for
chemicals arguably much more toxic than PFAS) needs further evaluation by the scientific
community. To illustrate this point, consider methyl mercury. Methyl mercury is known to
damage the developing brains of human fetuses and, in human children, result in deficits in
attention, behavior, cognition and motor skills. Yet, the HBV for methyl mercury, the USEPA
reference dose, is much higher, indicating that methyl mercury is less toxic, than all the PFAS
toxicity factors, less one.

As an example of studies not discussed by SAW in the HBVS, there is a human clinical cancer
treatment dosing study for PFOA (Elcombe et al., 2013), and published in part by Convertino
et al. (2018). Dourson et al. (2019) also conducted a review of this clinical study, and recently
received an award for best paper of the year from the Society of Toxicology’s Regulatory and
Safety Evaluation Specialty Section. The study provides data on PFOA blood serum levels
at various dose levels given to cancer patients. This study also provides badly needed data
on how long it takes for humans to clear PFAS from their bodies (called the “half-life” in
humans).

Thus, using actual human clinical data (instead of the calculations and assumptions) and a
Benchmark Dose approach for PFOA (two reasonable changes), the USEPA Drinking Water
Health Advisory would be recalculated to be 8,800 ppt instead of 70 ppt (See Figure 2 below).
As elaborated further in this review, the benchmark dose, lower confidence limit (BMDL)
rather than a no-observed-adverse-effect-level (NOAEL) or lowest-observed-adverse-effect-
level (LOAEL) is generally preferred by the USEPA for estimating the Point of Departure
(POD).

EnviRoNMENTAL
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Figure 2. Example Calculations for Alternate Health Advisory Level for PFOA

Developmental effects in mice at 1 mg/kg-day

Toxicokinetic adjustment to human-equivalent dose +189 €——> | Dourson et al.
(2019) + 14
Human-equivalent dose 0.0053 mg/kg-day
Lowest effect level = no effect level uncertainty factor +10 —— +1 based on Lau et
' al. {2006) pup
5.3 x 10 mg/kg-day BMDL of ~1.0
Animal = Human toxicodynamics uncertainty factor ! 3 rs
1.77 x 10* mg/kg-day
Human =» Sensitive Human uncertainty factor +10

Reference Dose (RfD) 1.77 x 10° (2 x 10°) mg/kg-day

W

Drinking water intake/body weight for lactating women +0.054 L/kg-day

Drinking water equivalent level {DWEL) 3.7 x10* mg/L 8,800 ppt based
on only 2 changes

Relative Source Contribution X0.2 ‘/ﬂ

Lifetime Health Advisory 7.4 x 10° mg/L = 70 ng/L (ppt)

Note: 0.0000070ppmormg/L = 0.0070ppborug/l = 70pptorng/L

As discussed, this report goes on to identify other significant data gaps in the calculations as
well as other questionable conclusions and assumptions used by SAW in calculating the
HBVs and the Drinking Water Health Advisory. Addressing these issues will further raise the
calculated acceptable drinking water levels. For example, we provided examples (there are
many more) of reduced toxic responses of PFAS at low dose levels (called hormesis). In
other words, what is happening at the high dose levels in laboratory animal studies does not
predict whether a chemical is toxic at low (ppt) dose levels. This needs to be further debated
by the scientific community and then addressed in the HBVs.

Also consider that the USEPA PFAS Drinking Water Health Advisory, by definition, does not
include a cost-benefit analysis, but the MCL process does. This analysis appears to be
missing from the current HBV discussions. Note that California recently had its hexavalent
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chromium MCL rescinded, and now New Hampshire has had its PFAS MCL blocked by State
Courts, due to inadequate assessment of the cost for compliance.

Lastly, we compared the risk assessment process for generating the HBVs (and thus the
upcoming State of Michigan MCL) to the typical process used by the USEPA in generating
their MCLs. Simply put, there is and will be a large difference in level of effort and budget for
the upcoming comprehensive USEPA MCL process. This level of effort, once completed, is
anticipated to produce significantly higher USEPA MCL values than the SAW HBVs. It also
needs to be determined whether multiple MCLs be developed for the higher 8-carbon PFAS
versus the replacement lower carbon PFAS based on differences with both their toxicities,
toxicokinetics and chemistries.

The independent technical review does not provide recommended MCLs, but instead
highlights areas where the SAW had data gaps and indefensible or questionable conclusions
and assumptions. The take-away from this review is that it is the scientifically unusual
assumptions and uncertainty factors used in the SAW calculations that are driving the HBVs
into the parts-per-trillion range, not the underlying science.

EnviRoNMENTAL
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1.0 INTRODUCTION

At the direction of the Michigan per- and poly-fluoroalkyl substances (PFAS) Action Response
Team (MPART), the document entitled “Health-based drinking water value recommendations
for PFAS in Michigan” dated June 27, 2019 was prepared by Michigan Science Advisory
Workgroup (SAW). The SAW Approach (MPART 2019) included that:

¢ Given the relatively short timeframe for which to accomplish the tasks set forth within
Charge, the Workgroup confirmed that the focus of the effort was to utilize the existing
and proposed national- and state-derived PFAS assessments to inform its decision-
making process as opposed to conducting a full systematic review of the available
scientific literature on PFAS.

e Based on guidance from the Director of EGLE’s Drinking Water and Environmental
Health Division, PFAS chemical summary sheets were used to capture the necessary
information for the MCL rulemaking process. The Workgroup and MPART staff used
this format to provide maximum transparency on the decisions and rationale for
drinking water health-based value development for each PFAS. The chemical
summary sheets describe:

o The critical study or studies, point of departure from each study, and
conversion to a human equivalent dose;

o Uncertainty factors and a calculated toxicity value;

o Exposure parameters, and methodology for calculation of a drinking water
health-based value.

The 2019 SAW report provides Health Based Values (HBVs) recommendations for seven
PFAS compounds as shown in Table 2:

ENviRONMENTAL
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Table 2. SAW Health Based Values (HBVS)

Specific PFAS SAW Drinking Water
Health Based Value

PFNA — Perfluorononanoic acid 6 ng/L (ppt)

PFOA — Perfluorooctanoic acid 8 ng/L (ppt)

PFHxA — Perfluorohexanoic acid 400,000 ng/L (ppt)

PFOS — Perfluorooctanesulfonic acid 16 ng/L (ppt)

PFHxXS — Perfluorohexanesulfonic acid 51 ng/L (ppt)

PFBS - Perfluorobutanesulfonic acid 420 ng/L (ppt)

GenX (HFPO-DA) — Hexafluoropropylene oxide dimer | 370 ng/L (ppt)

acid

ng/L — nanograms per liter
ppt — parts-per-trillion

The objectives of this Independent PFAS Review Report are to provide:

e A technical review of the “PFAS Chemical Summary Sheets” generated by SAW and
the associated key study (or studies) used by SAW to develop the seven individual
PFAS HBVs as well as the USEPA May 2016 Drinking Water Health Advisory for
PFOS and PFOA (with emphasis on the toxic endpoints, point of departure, human
equivalent dose calculations, exposure parameters, uncertainty factors, etc.).

e A technical review of additional key studies (not address in the 2019 SAW Report) to
provide further information and clarifications to the HBV calculations.

e An assessment of the HBVs relative to the typical drinking water maximum
contaminant level (MCL) process used by the United States Environmental Protection
Agency (USEPA) including cost of implementation.

The results of the independent technical review are presented below after a brief overview of

the team Biographies.
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2.0 TEAM BIOGRAPHIES

The independent technical review was completed by Dr. Michael L. Dourson of Toxicology
Excellence for Risk Assessment (TERA), Dr. Edward J. Calabrese of University of
Massachusetts, and Mr. Richard J. Welsh of ASTI Environmental.

Dr. Michael L. Dourson of Toxicology Excellence for Risk Assessment (TERA)

Michael Dourson has a PhD in toxicology from the University of Cincinnati, College of
Medicine, and is a board-certified toxicologist (i.e., Diplomate of the American Board of
Toxicology - DABT) serving as the Director of Science at the 501c¢3 nonprofit organization
Toxicology Excellence for Risk Assessment (TERA). Prior to this, he was Senior Advisor in
the Office of the Administrator at the USEPA. Before this, he was a Professor in the Risk
Science Center at the University of Cincinnati, College of Medicine and also worked at TERA
and USEPA.

He has been awarded the Arnold J. Lehman award from the Society of Toxicology, the
International Achievement Award by the International Society of Regulatory Toxicology and
Pharmacology, and 4 bronze medals from the USEPA. He has been elected as a Fellow of
the Academy of Toxicological Sciences (i.e., FATS) and as a Fellow for the Society for Risk
Analysis (i.e., FSRA).

He has co-published more than 150 papers on risk assessment methods or chemical-specific
analyses, and co-authored well over 100 government risk assessment documents, many of
them risk assessment guidance texts. He has made over 150 invited presentations to a variety
of organizations and has chaired over 150 sessions at scientific meetings and independent
peer reviews. He has been elected to multiple officer positions in the American Board of
Toxicology (including its President), the Society of Toxicology (including the presidency of 3
specialty sections), the Society for Risk Analysis (including its Secretary), and is currently the
President of the Toxicology Education Foundation, a nonprofit organization with a vision to

help our public understand the essentials of toxicology. In addition to numerous appointments
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on government panels, such as USEPA’s Science Advisory Board, he is a current member
on the editorial board of Regulatory Toxicology and Pharmacology and Human and
Experimental Toxicology.

Dr. Edward J. Calabrese of University of Massachusetts

Edward J. Calabrese is a Professor of Toxicology at the University of Massachusetts, School
of Public Health and Health Sciences, Amherst. Dr. Calabrese has researched extensively in
the area of host factors affecting susceptibility to pollutants, and is the author of over 900
papers in scholarly journals, as well as more than 10 books, including Principles of Animal
Extrapolation; Nutrition and Environmental Health, Vols. | and IlI; Ecogenetics; Multiple
Chemical Interaction; Air Toxics and Risk Assessment; and Biological Effects of Low Level
Exposures to Chemical and Radiation. Along with Mark Mattson (NIH) he is a co-editor of the
recently published book entitled Hormesis: A Revolution in Biology, Toxicology and Medicine.
He has been a member of the U.S. National Academy of Sciences and NATO Countries Safe
Drinking Water committees, and on the Board of Scientific Counselors for the Agency for Toxic
Substances and Disease Registry (ATSDR). Dr. Calabrese also serves as Chairman of the
Biological Effects of Low Level Exposures (BELLE) and as Director of the Northeast Regional
Environmental Public Health Center at the University of Massachusetts. Dr. Calabrese was
awarded the 2009 Marie Curie Prize for his body of work on hormesis. He is the recipient of
the International Society for Cell Communication and Signaling-Springer award for 2010. He
was awarded an Honorary Doctor of Science Degree from McMaster University in 2013. In
2014 he was awarded the Peter Beckmann Award from Doctors for Disaster Preparedness.
Over the past 20 years Professor Calabrese has redirected his research to understanding the
nature of the dose response in the low dose zone and underlying adaptive explanatory
mechanisms. Of particular note is that this research has led to important discoveries which
indicate that the most fundamental dose response in toxicology and pharmacology is the
hormetic-biphasic dose response relationship. These observations are leading to a major
transformation in improving drug discovery, development, and in the efficiency of the clinical
trial, as well as the scientific foundations for risk assessment and environmental regulation for

radiation and chemicals.

ENviRONMENTAL

AT * @



Mr. Richard J. Welsh of ASTI Environmental

Mr. Welsh is a board-certified toxicologist (i.e., Diplomate of the American Board of Toxicology
- DABT) and Environmental Chemist with over 30 years toxicology and environmental
consulting support experience in a range of disciplines including human health risk
assessment, exposure assessment and ecological risk assessment. He has a Master of
Science (MSc) degree in Pharmacology and Toxicology from the University of California,
Davis. He is currently a Director at ASTI Environmental, Inc. Mr. Welsh has conducted much
of his work under the State Comprehensive Environmental Response, Compensation, &
Liability Act, the Resource Conservation and Recovery Act, as well as a range of other State
and Worldwide regulatory regimes. He has developed quantitative criteria and qualitative
goals for soil, groundwater, sediments and air as well as supporting chemical fate and
transport evaluations for a range of projects and environmental contaminants.
Geographically, he has worked throughout the USA as well as in Western, Central & Eastern
Europe, South America, the Middle East and Africa. The contaminant groups he has worked
with include PFAS, dioxins, PCBs, petroleum hydrocarbons (e.g., BTEX, PAHs & coal tar),
metals (e.g., lead, chromium, mercury), industrial solvents (e.g., PCE), explosives, and

agricultural chemicals.
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3.0 SPECIFIC COMMENTS ON 2019 SAW HBVSs

Provided below are comments to the SAW report and the individual HBVs.

3.1 Actual Human Data versus Estimated Human Equivalent Dose (HED): Pages 10,
12,16,& 18

Key Finding: A clinical human cancer treatment study by Elcombe et al. (2013) provides
actual human PFOA dosing and Cmax blood serum concentrations. These measured
data should be used instead of the Human Equivalent Dose (HED) calculated estimates
by SAW. We recommend that SAW review this information and update the HBVs

accordingly.

A key paper, Elcombe et al. (2013), and published in part by Convertino et al. (2018), appears
to have not been reviewed in the analysis described in the 2019 SAW report.

Elcombe et al. (2013) is a phase one, human clinical study where PFOA was used as a cancer
chemotherapeutic agent. While the 40+ patients were in various stages of cancer,
acceptance into the study necessitated good liver and kidney function, and kinetics were
carefully monitored. The data are described in a “Patent Application” are complex.

Note, the human PFOA clinical trial data reported in Elcombe et al. (2013) and in
Appendix A of the report hint at a much lower human elimination half-life (i.e., 70 to 136
days) for PFOA than previous studies (e.g., 2 to 3 years), and the half-life data from the
Elcombe study would support a higher HBV for PFOA. However, this was a phase one
clinical trial of often very sick patients, some of whom did not survive for the duration of
the trial. Consequently, it is possible that other factors influenced PFOA elimination and
thus the derived half-lives. Regardless, these data warrant careful consideration since
they show good kinetic data in humans over 6 weeks of exposure and sometimes
beyond. Moreover, entry into the study necessitated good liver and kidney functions.
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Dourson et al. (2019) provides an analysis of the Elcombe human clinical data with the intent
to compare them with relevant kinetic data in mice. This comparison can then be used to
consider whether Cmax (maximum plasma concentration) is the relevant dosimenter, rather
than area under the curve or AUC (useful for calculating the average plasma concentration
over time) as per USEPA (1991) developmental toxicity guidelines. This paper by Dourson
et al. (2019) will receive the award for best paper of the year from the Society of Toxicology’s
Society of Toxicology’s Regulatory and Safety Evaluation Specialty Section in March of 2020.

As illustrated in Figure 2 below, using actual human clinical data (instead of the calculations
and assumptions) and a Benchmark Dose for PFOA (two reasonable changes), the USEPA

Drinking Water Health Advisory would be recalculated to be 8,800 ppt instead of 70 ppt:

Figure 2. Example Calculations for Alternate Health Advisory Level for PFOA

Developmental effects in mice at 1 mgfkg-day

Towicokinetic adjustment to human-equivalent dose |+139 «——> | Dourson et al.

(2019) + 14
Human-equivalent dose 0.0053 mg/kg-day
Lowest effect level < no effect level uncertainty factor l +10 =—a +1 based on Lau et
al. (2006 pup
5.3 x 10 mg/kg-day BMDL of ~1.0
Animal = Human toxicodynamics uncertainty factor l +3 A
1.77 x 10* mg/kg-day
Human =» Sensitive Human uncertainty factor =10

Reference Dose (RfD) 1.77 x 107 (2 x 10°°) mg/kg-day

L
Drinking water intake/body weight for lactating women J' +0.054 Lfkg-day

Drinking water equivalent level [DWEL) 3.7 x 10" mg/L 8,800 ppt based

on only 2 changes
Relative Source Contribution X0.2 /

Lifetime Health Advisory 7.4 x 10° mg/L = 70 ng/L (ppt)

Note: 0.0000070ppmormg/L = 0.0070ppborug/L = 70pptorng/L
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These human dosing data can also be used to develop some initial quantitative findings of
PFOA half-life in humans, which appears to be under one-year (see Appendix A), and which
is consistent with initial work done by Dr. Harvey Clewell [Harvey Clewell, personal
communication, Alliance for Risk Assessment-Beyond Science and Decisions Workshop,
TCEQ, February (ARA, 2019)].

This is all in contrast to using observational human studies by SAW to estimate half-life and
thus Human Equivalent Dose (HED). Pages 10, 12, 16, & 18 from the 2019 SAW Report
converted the blood serum concentrations in laboratory animals to the serum concentrations
in Humans based on the following calculation (instead of the actual human data):

NOAEL (or LOAEL) = TWA Serum Concentration * Ke * Vd
Where:
TWA = Time Weighted Average Serum Concentrations
Ke = Human Elimination Rate Constant
Vd = Human Volume of Distribution

This methodology breaks down (compared to the actual human data) in that observational
data (a human blood . life of 2.3 years) was used to estimate the Ke. The SAW report uses
scientific uncertainty in place of technical information resulting in unjustified lower HBV.

Note also that while the previous observational human studies are useful to get a sense of
PFAS half-lives in humans, it appears several of them may not have addressed other
exposure pathways to PFAS in items such as house-hold dust and commercial products. If
so, then estimates of half-lives from such observational studies would be longer, and perhaps
significantly longer, than the actual human dosing / half-life data.

Note, many PFAS half-life studies in humans do not appear to address other sources of
exposure (i.e., food or house dust) beyond drinking water, and by not accounting for
these additional exposure routes, the derived serum elimination half-lives are biased
high. For example, the PFOS half-life derived by Li et al. (2018) and used in the SAW
PFOA assessment appears not to have been corrected for general background
exposure, meaning that the estimated PFOS half-life is likely an overestimate. However,
it may be that additional background sources are sufficiently low as to not be biasing the
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3.2

half-lives to a large extent. For example, serum half-lives are often derived from
occupationally exposed cohorts or from populations exposed to elevated PFAS due to
contaminated drinking water. In these cohorts the occupational exposure or drinking
water exposure might account for most of the PFAS exposure, and other sources
contributing to general exposure (i.e., dust or food) might be relatively minor.
Regardless, it makes sense to carefully check these human observational studies in
light of the clinical findings of Elcombe et al. (2013) and Convertino et al. (2018).

PENA POD and Cmax, Page 10

Key Finding: SAW did not use the appropriate dose adjustment from mice to humans
based on USEPA (1991) guidelines. Refer to Section 2.2 below for recalculated HBV.

According to USEPA (1991) the default dosimetric adjustment for critical effects that are

developmental toxicity is Cmax (“Concentration maximum” or peak PFAS blood serum

concentration). Here the critical effects appear to be related to in-utero exposures, with

possible exposure postnatally via suckling. Choices other than this default dosimeter, such

as area under the curve represented by half-life, need to be based on data specific for the

critical effect. The resulting safe dose for PFNA would be much different with the choice of

Cmax as the dosimeter. See Section 3.3 below, a recent publication on this very topic by

Dourson et al. (2019) where PFOA is used as a case study.

3.3

PFOA Use of Benchmark Dose instead of LOAEL: Page 12

Key Finding: USEPA’s 2009 draft of its PFOA Health Advisory used a Benchmark
Dose (BMD) as its point of departure, based in part on finding from authors of the critical
study. This changed in its USEPA’s 2016 final document due to the review of other
developmental toxicity effects in this critical study. The use of the low dose of the critical
study as a LOAEL, rather than a BMD from the authors of the critical study lowered the
health advisory by 10-fold regardless of other changes.
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3.4 PFAS Exposure Prenatal / Breast Feeding, Bottom Paragraph, Page 8

Key Finding: "These traditional equations do not consider the PFAS body-burden at
birth or any transfer of maternal PFAS through breastmilk “ (SAW 2019 page 8). Yes,
breast feeding would result in greater exposure to the young infant. But it would not
pertain later in life for a mother’s exposure during pregnancy, and it is during pregnancy
when the critical effect occurs. Thus, this calculation is flawed. When evaluating
development effects to the fetus, it is only the exposure to the pregnant mother that is
significant. Indeed, this is the only exposure to the fetus.

This statement, while true, is not accurate in that it does not consider if the critical effect is
found to be from a certain type/route of exposure (e.g., developmental toxicity from exposure
to pregnant animals). If studies are available that evaluate effects from other exposures (e.qg.,
2-gen reproductive study that monitors suckling pups), then the appropriate exposure for
developing an HBV is the one associated with the critical effect; that is, the pregnant animal.
In this case, studies for developmental toxicity from exposure to pregnant animals as well as
a 2-generation reproductive study that monitored for postnatal effects (i.e., suckling pups) are
available and the developmental endpoints should be considered. The SAW report deviated
from appropriate scientific process.

Therefore, the use of the Goeden et al. (2019) model would be inappropriate when
developmental toxicity is the critical effect and effects from breast-feeding are already
monitored (as generally in a 2-gen study), because it is the exposure to the dam that evoked
the critical effect in the pups. If the 2-gen study is missing, then an uncertainty factor for an
incomplete database is often used based in part of the work of Dourson et al. (1992). Either
way, the exposure scenario is still based on that of the critical effect, in this case maternal
exposure causing the fetal effect.
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3.5 Serum Half-Life and Interspecies Differences

Key Finding: The Elcombe et al., (2013) human PFAS study cited above provides
unique empirical information on serum half-life. However, one of the key concerns has
been how to relate serum half-life for PFAS in animal models to humans. While there
are multiple factors that may contribute to the occurrence of the differences in human
versus mouse half-lives, one may be the difference in serum albumin half-life.

PFAS compounds are principally bound to serum proteins, such as serum albumin being
about 97-99% bound. Of particular interest is that the albumin half-life in the adult mouse has
been estimated to be 0.87 days as compared to the 21-day estimate for human adults. In
addition, the quantity of serum in neonatal mice is in a hypo-condition for most serum proteins,
including albumin, which displays about 50% of adult values by the end of the first week of
postnatal life, reaching adult values by about one month (Zaias et al., 2009). While there are
multiple factors that may contribute to the occurrence of the differences in human versus
mouse half-lives one may be the difference in serum albumin half-life. Since the human adult
displays about a 20-25 fold greater serum albumin half-life than the adult mouse this may
account for a large proportion of the difference in half-life.

The difference becomes even greater when the human adult half-life is compared to the
neonatal mouse. Since the PFAS are so tightly bound to serum proteins these agents are
prevented from entering into cells during this binding period (e.g., no accumulation in red
blood cells). The approximately 20 fold difference in serum albumin levels would reasonably
well correspond to the difference in lifespan between mice and humans, and would
correspond roughly with a 14-fold factor developed by Dourson et al. (2019) for extrapolating
the findings of developmental toxicity in mice to pregnant humans. Thus, while there has
been considerable concern raised about the prolonged human serum half-life for the PFAS
class of compounds relative to the mouse, a consideration of the role of serum proteins seems
to allometrically integrate the animal and human findings, enhancing toxicological
interpretations.
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3.6 Confidence Statement, 1st paragraph, Page 9

Key Finding: Not all of the scientific uncertainties have been listed.
Absent from the list of general uncertainties in the SAW report are those associated with
assumptions of kinetic parameters among species. For specific thoughts on these

uncertainties, please see below in Section 3.7.

3.7 Confidence Statement, 2nd paragraph, Page 9

Key Finding: Not all of the scientific uncertainties have been listed. Important ones
described below are missing. SAW report omits appropriate criteria for assessing
scientific uncertainty.

Absent from this list of specific scientific uncertainties are those associated with:

e The assumption of experimental animal parameters in lieu of human information on
kinetics when compared with the kinetics of experimental animals; differences among
species are large; and existing information on humans is sparse. This is a large
uncertainty that needs to be highlighted:;

¢ Uncertainties in the estimation of human half-life of certain PFAS chemicals based on
human observational studies that may not have accounted for all sources of PFAS;
and

e The use of LOAELs instead of benchmark doses in the development of HBVs (e.g., for
USEPA's PFOA).

3.8 PENA & PFOS, Dose Response Issues, Pages 10 & 16

Key Finding: Key studies used by SAW to develop the HBVs did not discuss
observations of reduced response and toxicity at low dose levels (known as Hormesis)
including Dong et al. (2009) and Das et al. (2015). The implications of this are profound
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as this would radically change the HBV calculations, since existing safe doses appear
to be well below the hormetic dose range (i.e., the range of enhanced performance).

The report of Dong et al. (2009) provided evidence of a possible hormetic dose response with
respect to NK cells (thus lower toxicity / response at low doses). The hormetic response
occurred at the same dosage as the changes in plaque forming cell response and increased
liver mass. However, the hormetic response was still observed at 0.5 mg/kg, the dosage
selected for the NOAEL. Thus, the issue of whether a potential beneficial response may have

been occurring was not addressed in the assessment of the SAW.

A second hormetic dose response was also discussed above with respect to the eye opening
endpoint (Abbott et al., 2007). In the case of the NK endpoint, the authors of the study did not
discuss these findings (Figure 3). The authors appear to have focused on apparent adverse

effects at higher doses.

Figure 3. Effect of Pfluorooctanesulfonate (PFOS) on Splenic Natural Killer (NK) Activity in
Adult C57BI/6 mice following oral exposure for 60 days (based on Dong et al., 2009)
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In the report of Das et al. (2015) a key endpoint to be assessed was the occurrence of both
eyes opening. It is a measure of developmental performance and maturity. The PFAS
treatment at high doses delayed the eye opening. However, in another study (Abbott et al.,
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2007) with PFOA, one not cited as a key study - using a broader range of exposures, reported
that eye opening in the low dose groups occurred earlier than in the control group (Figure 4).
This indicated not only a threshold response but also a potentially enhanced performance at
doses below the threshold. For example, this may be similar to when a child starts to walk at
10 months of age rather than at 12 months.

The intention of this discussion is, in part, to illustrate the importance of assessing a broad
dose response spectrum. Failure to do so can led to the exclusion of hormetic responses
regardless of whether they show a harmful or beneficial response. The hormetic findings for
eyelid opening with PFOA suggest the need for PFNA to have been tested over a lower
dosage range.

Figure 4. Effect of perfluorooctanoic acid (PFOA) on both eyes full open in Wiltype and
PPAR KO mice on Days 13 and 14 (based on Abbott et al., 2007)
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3.9 PENA Human Equivalent Dose (HED), Page 10

Key Finding: As discussed in Sections 3.1, 3.2 & 3.3. SAW failed to discuss the use of
the appropriate dose adjustment from mice to humans based on USEPA (1991)
guidelines.

These estimations of half-life will not be needed if the appropriate dosimetric adjustment is
Cmayx, as stated above. Otherwise, the work group needs to carefully consider whether all
sources of PFNA were addressed in the Zhang et al. (2013) paper. At a recent Society of
Environmental Toxicology and Chemistry (SETAC) meeting, it was demonstrated that
unexpected sources of PFAS were potentially house-hold dust and commercial products.
Consideration of household dust and commercial products, if not already included, would
result in shorter and more appropriate half-lives than suggested by Zhang et al. or other
human observational studies. Shorter half-lives would result in the use of smaller uncertainty
factors and higher safe doses.

3.10 PENA Toxicity Value, Page 11

Key Finding: Using uncertainty factors on internal doses needs justification.

This division assumes that the kinetics are linear from the extrapolated serum Point of
Departure or POD to the serum level associated with the HBV. Are they? If so, then this
division is appropriate. If not, then the appropriate adjustment might be either greater or
smaller. Irrespective of the outcome, the SAW needs to address and justify the approach to
allow others to determine if the uncertainty was appropriate.

3.11 PENA Exposure Parameters, Page 11

Key Finding: The exposure scenario needs to match the exposure that caused the
critical effect.

The choice of a breast-fed infant exposure as the target subpopulation is not correct. The
critical effect occurs in the fetus on an in-utero exposure and not in pups from postnatal
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exposure via breast-milk. In fact, exposures to breast feeding infants were not investigated,
making adverse effects to this target subpopulation speculation. However, this lack of data
appears to be one reason for the 10-fold uncertainty factor for incomplete database, and
therefore, reliance on a breast-milk exposure is again not needed since this data gap is
addressed in the use of this uncertainty factor. In other words, the SAW appears to have
added additional levels uncertainty factors when it was unnecessary.

3.12 PFOA Use of One Dose, Page 12

Key Finding: ATSDR's choice of study is not supportable due to small n, only one
dose, and likely pup-based statistics.

The use of a single dose Koskela et al. (2016) is particularly of concern in a study that
employed a very modest sample size, that is, only 8-10 mice/treatment per comparison and
when there was no information provided concerning historical control group responses for the
endpoints studied. Furthermore, this is the only key study used by SAW in which the animals
received the dosing more normally via food rather than via a gavage like process. These two
reasons raised substantial concerns over the use by SAW of such a limited study for
generation of the HBVs. Furthermore, the decreased time spent in the darkened area by the
PFOS males as reported in this study does not have to be interpreted as a negative or adverse
effect. The response of these males could be interpreted as displaying heighten caution,
rather than the opposite of enhanced exploratory behavior had they exceeded the response
of the control. A cautionary response may be an adaptive response in specific biological
contexts.

In contrast, the study used by USEPA, Lau et al. (2006), is recommended because of more
animals, more doses and a more standard design. However, consider developing a
benchmark dose, lower confidence limit (BMDL) rather than a LOAEL from the Lau et al.
(2006) study as the point of departure.
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3.13 PEHXxA, Page 14

Key Finding: This is a simple general observation: How can the HBV developed for
this chemical be 40,000-fold different than its closely related analogs?

The toxicology database for PFHXA is robust and consists of multiple acute toxicity studies,
three subchronic studies (one 28-day and two 90-day studies all conducted in rats), two
developmental/reproductive toxicity studies (one in mice and one in rats), one two-year
carcinogenicity study (in rats), and multiple toxicokinetics studies [see Luz et al. (2019) for a
review of the PFHXA toxicology database], however, as SAW incorrectly states “no additional
developmental data in a second species, as part of their rationale for applying a database
uncertainty factor of 10.

Iwai and Hoberman (2014) conducted a combined reproductive and developmental toxicity
study in mice, while Loveless et al. (2009) conducted reproductive and developmental toxicity
studies in rats. A database uncertainty factor of 3-fold would be a better judgment.

In addition, SAW leaves a critical question unanswered: Are the chemistries sufficiently
different in toxicity among a 6 carbon PFAS, 8 carbon PFAS and 9 carbon PFAS to warrant
such an extreme difference in HBVs? The estimated safe dose for this PFHXA is ~ 40,000-
fold higher than others. Differences in toxicity due to small changes in closely related
structures are not uncommon (e.g., ethanol versus methanol). However, the proposed
magnitude difference needs to be carefully investigated, since it implies that one or more of
these proposed safe doses are not done correctly. Note: the toxicity value should be 0.083
mg/kg-day.

3.14 PEOS, High Dose Levels, Page 16

Key Finding: The comments below are simply a general observation, likely not known
to the public.

The dose range used in the key studies by SAW for the generation of the HBVs ranged from
0.5 to 500 mg/kg.
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Example studies include:

e Dong et al., (2009) administered PFOS to mice daily for 60 days at doses of 0, 0.5, 5,
25, 50, and 125 mg/kg. The laboratory animals at 25, 50, and 125 mg/kg dose levels
showed significant weight loss, thus stress (acute toxicity).

e Lau et al., (2005) administered PFOS to mice from gestational day 1 to 17 at doses of
1, 3, 5, 10, 20, and 40 mg/kg. The laboratory animals at 10, 20 and 40mg/kg dose
levels showed significant weight loss, thus stress (acute toxicity to the mothers).

A dose of 40 mg/kg for a human weighing 80 kg (175 pounds) is relative equivalent to a
human consuming 2400 mg of PFAS per day or about a teaspoon of PFAS per day. Doses
of approximately 10 to 20 mg/kg were generally associated with significant weight loss by
these laboratory animals. In other words, these animals were significantly stressed.

Dose levels approximately one order of magnitude below these overtly toxic levels are then
generally used to identify potential toxicity endpoints in the laboratory animals. It is
understood that this is accepted standard of practice in toxicology.

The observation is whether the public is aware of the relatively high doses of PFAS being fed
to laboratory animals to elicit toxic effects. Then, is the public really aware of the layers of
calculations and uncertainty factors that are applied to that dose level (e.g., equivalent to
eating a teaspoon of PFAS per day in humans) to calculate in a HBV of a part-per-trillion.

The answer is likely no. Again, the take-away from this independent technical review is that
it is the scientifically unusual assumptions and uncertainty factors used in the SAW
calculations that are driving the HBVs into the parts-per-trillion range, not the underlying
science.

In conclusion, it is reasonable to assume that the normal defense mechanisms (e.g., repair
mechanisms, metabolism, immune responses, etc.) are being overwhelmed at these high
doses being fed to laboratory animals (i.e., a human consuming close to a teaspoon of PFAS
per day).
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3.15 PFOS Toxicity Value and Exposure Parameters, Page 17

Key Finding: Same comments as for PFNA (i.e. 3.10 above).

For the toxicity value section, an assumption is being made that the kinetics are linear from
the extrapolated serum Point of Departure or POD to the serum level associated with the
HBV. Are they? Otherwise, the uncertainty factors used may not be appropriate. For the
exposure parameters section, if the critical effect is in adults and an uncertainty factor for
database factor is not being used, why is the breast-fed infant exposure being used? The
appropriate exposure scenario is the adult.

3.16 PEHxS, Page 18

Key Finding: How can the health value developed for this chemical be ~8,000-fold
lower than its acid analog? This does not appear to make biological sense.

How is it possible that the acid, PFHXA, is so much less toxic than the associated sulfate as
shown here? This difference is ~8,000-fold. The SAW needs to address this difference.
Otherwise, it gives the impression that it was missed. If missed, then the SAW should
consider whether such a large difference makes biological sense.

3.17 PEHxS Human Equivalent Dose (HED), Page 18

Key Finding: SAW needs to confirm that AUC and not Cmax is the appropriate
dosimeter.

SAW determined that the critical effect, decreased serum free thyroxin (T4) levels, is
associated with AUC as the dosimeter, and not Cmax. Is that correct? Has the gavage nature
of the exposure been considered? Furthermore, the recent Society of Environmental
Toxicology and Chemistry (SETAC) meeting describe PFAS exposures is pervasive. Did the
human observational study of Sundstrom et al. (2012) account for all exposures? If not, then
the stated half-life might be too long because the population might be receiving a continuous
source of PFAS. A more scientifically appropriate half-life might result in a higher safe dose.
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3.18 PFHxS Uncertainty Factors, Page 19

Key Finding: Rats are more sensitive to thyroid hormone changes than humans. This
uncertainty factor is not appropriate.

The choice of a toxicodynamic factor of 3 is not consistent with the underlying biological
differences between rat and human for thyroid hormone disturbance. Because rats are more
sensitive than humans to thyroid effects, rats need 10 times the replacement T4 than humans,
due to human binding of T4 in the serum (Casarett and Doull 2018). This 3-fold factor could
be proposed as 0.1, as it was in many independent peer reviews during USEPA’s RfD
development for perchlorate.

USEPA actually used a value of 1.0. Thus, the safe dose would be 3-fold higher with USEPA’s
choice or 30-fold higher with the recommendation from the peer review.

3.19 PFHxS Toxicity Value and Exposure Parameters, Page 19

Key Finding: Same comments as for PFNA (i.e. 3.10 above).

For the toxicity value section, an assumption is being made that the kinetics are linear from
the extrapolated serum Point of Departure or POD to the serum level associated with the
health based value. Are they? Otherwise, the uncertainty factors used may not be
appropriate. For the exposure parameters section, if the critical effect is in adults and an
uncertainty factor for database factor is not being used, why is the breast fed infant exposure
being used? The appropriate exposure scenario is the adult.
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3.20 PEFBS Human Equivalent Dose (HED), Toxicity Value, Exposure Parameters, Page
21

Key Finding: Same comments as for PFNA (i.e. 3.10 above).

For the human equivalent dose section, SAW used a dosimetric adjustment factor of 316 (i.e.,
the ratio of the human half-life to the mouse half-life) to derive the Human Equivalent Dose
(HED). This approach may not be warranted based on USEPA who has derived toxicity values
for PFBS on two separate occasions. In 2014, USEPA derived a Provisional Peer-Reviewed
Toxicity Value for PFBS, and in 2018 USEPA released their draft toxicity assessment for
PFBS. For both assessments, USEPA determined that allometric body-weight scaling to the
3/4 power was the most appropriate method to derive the HED, which resulted in use of a
factor of approximately 4. Allometric body-weight scaling appears to be the most appropriate
method for deriving an HED for PFBS, and use of an allometric body-weight scaling factor
would increase the PFBS toxicity value and subsequent HBV by approximately a factor of 75.
At a minimum, the SAW must explain why it departed from USEPA practice.

For the toxicity value section, an assumption is being made that the kinetics are linear from
the extrapolated serum Point of Departure or POD to the serum level associated with the
health based value. Are they? Otherwise, the uncertainty factors used may not be
appropriate. For the exposure parameters section, if the critical effect is in newborns after
day 1, then the effect is most likely from in utero exposure and the exposure scenario to the
pregnant dam should be used, not breast-fed infants.

3.21 GenX Uncertainty Factors, Page 23

Key Finding: SAW needs to confirm its understanding of uncertainty factor justification.

The lack of epidemiological information is not a basis for this use of a database uncertainty
factor. That said, the other stated gaps are sufficient to suggest the use of 3-fold (thus, no
difference to the HBV).
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3.22 Laboratory Animal Studies — Stress & Behavioral Effects

Key Finding: Standard operating procedures were not provided to address the
potential for stress and behavioral effects in the laboratory animals. These study design
limitations can have profound effects on the results of the toxicological studies.

Use of Controls, Animal Husbandry, Animal Stress

The key studies used by SAW to develop the HBVs did not provide standard operating
procedures to address the potential for induced stress and potential for exasperated
toxicological effects. This includes the studies by Das et al., (2015); Dong et al., (2009); Feng
et al., (2017); and Klaunig et al., (2015). The implications of this study design limitation would
create the possibility that these study protocols may have exacerbated the chemical toxicity
by an undetermined amount and done so in a differential manner across control and treatment
groups affecting study validity thereby compromising the use of these experiments for
regulatory applications. Refer to Appendix B for further discussion.

Reporting and Controlling for Aggressive Behavior in Laboratory Animals

The key studies used by SAW to develop the HBVSs, including Klaunig et al., (2015), did not
provide standard operating procedures for reporting and controlling for aggressive behavior
in laboratory animals. Of importance is that these actions can lead to profound changes in
stress physiology, immune responses following wounding and other altered physiological
processes. Thus, there is the possibility that these study protocols may have exacerbated
the chemical toxicity by an undetermined amount and done so in a differential manner across
control and treatment groups affecting study validity thereby compromising the use of these
experiments for regulatory applications. Refer to Appendix B for further discussion.

Technician Variability

The key studies used by SAW to develop the HBVs did not provide standard operating
procedures for addressing technician variability. These procedures affect laboratory animal
behavior and thus numerous biological processes. Thus, there is the possibility that these
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study protocols may have exacerbated the chemical toxicity by an undetermined amount and

done so in a differential manner across control and treatment groups affecting study validity

thereby compromising the use of these experiments for regulatory applications. Refer to

Appendix B for further discussion.

3.23

3.24

3.25

Uncertainty Factors for Database Deficiencies

Key Finding: Uncertainty factors for database deficiencies of up to 10x are used by
SAW for many of the HBVs. This reduction in the HBV (or future MCL) by 10-fold can
be obviated by the generation of a robust database. Studies that could be helpful
included developmental toxicity studies in two species, a two-generation reproductive
study and standard toxicity studies in different species.

Relative Source Contribution

Key Finding: Given the 8-carbon PFAS are no longer in production, and thus no longer
in commercial products used by the public, when will a higher RSCs of 0.8 or 1.0 be
used in the future HBV or MCL calculations? Based on this consideration, should
separate HBVs (and thus MCLSs) be produced for the 8-carbon PFAS versus the smaller
replacement PFAS?

USEPA MCL Process

Key Finding: The risk assessment process for generating the HBVs (and thus
upcoming State of Michigan MCL) was compared to the typical process used by the
USEPA in generating their MCLs. Simply put, there is and will be a significant difference
level of effort and budget for the upcoming USEPA MCL process. This level of effort,
once completed, is anticipated to produce significantly higher MCL value(s) than the
SAW HBVs.

Noteworthy is the approximately 30 scientists and toxicologists employed to generate the
USEPA Drinking Water Health Advisory. The USEPA effort will be expected to increase
significantly during development of their upcoming PFAS MCL(s). Tens of scientists and peer
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review candidates are usually deployed for the effort. Considerable budgets will also be set
aside, budgets that are typically not available within individual U.S. States. There are over
2000 studies alone on PFOA and PFOS as well as over 400 human epidemiology studies.
The pool of multidisciplinary scientists and toxicologists needed to review the PFAS literature
will undoubtably also include several of the known, for lack of better words, premier
toxicologists. As with other professions such as medicine and engineering, there are also a
range of different toxicologist specialties that will need to be consulted as a part of this effort.
As the science of PFAS is highly unsettled, it will take this level of effort and budget to resolve
many of the key technical issues identified in the HBV calculations. Part of this effort will also
be in completing the ongoing studies being conducted, or proposed, by the USEPA and the
world scientific community to fill identified data gaps in the PFAS literature. Using scientifically
unusual calculations and assumptions as well as questionable uncertainty factors is not the
interim answer.

3.26 MCL Process, Cost Analysis

Key Finding: A cost analysis consistent with the USEPA MCL process does not appear
to have been addressed by SAW in generating the proposed HBVs (and thus future
MCL).

The Safe Drinking Water Act (SDWA) requires USEPA to prepare a health risk reduction and
cost analysis (HRRCA) in support of any National Primary Drinking Water Regulations
(NPDWR). Under the SDWA, the USEPA must analyze the quantifiable and non-quantifiable
benefits that are likely to occur as the result of compliance with the proposed standard. The
USEPA must also analyze certain increased costs that will result from the proposed drinking
water standard.
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Appendix A
Human Clinical Dosing Study, Elcombe et al. (2013)

Forty-three patients in the Elcombe et al. (2013) study received PFOA once a week by capsule
for 6 weeks at different doses. Nine of them continued after 6 weeks and an apparent plateau
was reach as shown in the figure below. Tentative conclusion from this figure is that the

apparent half-life of PFOA is 5 weeks (~1/5" the plateau time).

Elcombe et al. (2013) weekly doses in excess of 6
weeks, shown as Figure 78 of their text.

Conclusion: ' life is 5 weeks

Figure 78
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Forty-three patients in the Elcombe et al. (2013) study received PFOA once a week by capsule
for 6 weeks at different doses. The figure below shows the average decrease in PFOA in
each dose group over the first week, that is from the first dose to the time just before the
second dose. The apparent half-life is 11 days, very different from the previous figure. Why
the difference?

~cERA \/ Average Concentrations of PFOA on days 1 and 8 after a single
JA) dose on day 1 (Elcombe et al., 2013)
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Three patients in the Elcombe et al. (2013) study received only one dose of PFOA at 50 mg
and were followed for 6 weeks. The average decline in serum concentration is shown below.
The tentative conclusion from this figure is that the apparent half-life of PFOA is biphasic,
which helps explain why the estimated half-lives from the first two figures were different.

Figure 14
Elcombe et al. (2013)
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A tentative analysis of kinetic information from the three patients of the previous figure is

possible. The half-life of the initial phase appears to be 6 hours. The half-life of the second

phase appears to be 70 to 140 days.
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Appendix B
Laboratory Animal Studies — Stress & Behavioral Effects

Use of Controls, Animal Husbandry, Animal Stress

The process of picking up and handing the animal induces stress. The fact that one employs
a vehicle control that is gavaged does not have the potential to detect if there is an interaction
between the chemical treatment and the induced stress. The control group addresses the
issue of the stress, but not for potential stress-chemical interaction. That handling stress could
interact with chemical induced toxicity enhancing toxicity beyond that of the chemical
treatment alone was reported by Calabrese (2001). This study reported that prior handling of
rats before carbon tetrachloride exposure enhanced liver toxicity by 3-fold. In that study, the
handling process was dissected into multiple components to determine which part of the
handling process may have affected the increase in toxicity. In the study, all that was required
to enhance toxicity was the act of briefly picking up the rat for several days prior to treatment.
The toxicity was not further enhanced by additional handling, placing the rat in a restraining
plexiglass frame, modestly warming the tail, taking blood from the tail vein and other

procedures.

Reporting and Controlling for Aggressive Behavior in Laboratory Animals

According to Deacon (2006), male mice housed in groups often display aggressive behaviors,
as well as fighting, biting and wounding. The biting/wounding typically would occur on the
back, tail and genitals. Substantial literature indicates that many factors can contribute to such
aggressive behaviors and fighting/wounding, including strain specific genetic factors, gender,
age, cage size, animal density in the cages, presence or absence of environmental
enrichment and other factors. Of importance is that these actions can lead to profound
changes in stress physiology, immune responses following wounding and other altered
physiological processes. Some of the key studies provided a focus on immune parameters.
There was no information provided concerning how the key studies reported any information
on these behavior parameters. Furthermore, several of the studies included periodic random

selection/removal of animals for testing. However, each mouse caging condition is expected
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to have a unique social hierarchy. In the selection of random animals from each cage, it is
unlikely that the selected animals would have the same social status as in other cages. These
conditions reintroduce a new round of aggressive behaviors, including fighting, biting and
wounding. This would have the potential to create another new variable between the various
treatment groups and the control group. Some of the key studies in fact employed well-

recognized aggressive mouse strains such as the CD-1 stain.

Hierarchy in the mouse cage can affect both behavior and gene expression for hypothalamus
corticotropin releasing hormone (CRH) and hippocampal serotonin receptor subtypes in the
male C57/BL/6 mouse model used in several of the key studies (Horii et al., 2017). CRH can
suppress appetite, increase anxiety and enhance inflammation amongst many physiological
changes that could impact the reported study endpoints. CRH is also synthesized in T-
lymphocytes, a cell of particular relevance to immune endpoints. The increased synthesis of
hypothalamus serotonin has the capacity affect dietary behavior, inflammatory responses and
broad spectrum of behavioral responses.

In the Klaunig et al. 2015 rat study the animals were in single cages (i.e., one rat/cage). Rats
are highly social and single rat housing, especially for a prolonged time as in this study, leads
to considerable stress in the animals. In such cases, the adrenals enlarge, corticosterone
rises, and the rats become physiologically somewhat abnormal (Deacon, 2006).

Technician Variabilities that Go Unreported

The technician/animal handler and others in the room with the animals can have a major
impact on the outcome of an experiment. Rodents can be very sensitive to many features of
people that are underappreciated. For example, their sense of smell is approximately 100,000
times more sensitive than that of humans (Deacon, 2006). Thus, rodents can perceive and
be affected by various perfumes of differing strengths and deodorants. This is also the case
for creating noise of considerably different types and intensities (Deacon, 2006). In no case
did the published papers indicate any information about whether the technicians were
instructed not to use perfumes, deodorants other detectable materials. There is no

information on whether the same technician handled all the treatment groups as well as the
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control groups. There was no information provided concerning how the animals were picked
up. It is well known that mice are calmer when picked up by hand and cupped rather than by
the tail (Charles River, 2012; Hurst and West, 2010). There was no information provided
concerning how they were picked up and any variation between animals, cages, treatments
and technicians. There is no information concerning how many different technicians were
used and when during these key studies. There was also no information concerning the
possibility of fire alarms occurring (i.e., due to maintenance accidental occurrences and other
circumstances) during the studies. If these occurred then it would be important to know when,

how often, the decibel level and the duration of the exposures.

The key studies used by SAW in generating the HBVs did not provide (with one exception)
information on bedding and how often it was changed. This was also the case for cage
cleaning. Yet, studies indicate that these findings can markedly affect aggressive behaviors
in mice (Lidster et al., 2019). For example, cage cleaning alters scent marks, which can
disrupt social hierarchy and decrease social stability, leading to more fighting. As for bedding,
there is much variation in how it may be handled. Some studies throw out soiled bedding,
others transfer it, amongst other practices. All of these options affect behavior and numerous
biological processes. The SAW report did not document the practices and to assess how it

may be affected the outcome of the study.
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Smith, lan (EGLE)

From: Tina Porzondek_@plainﬁeldmi.org>

Sent: Tuesday, January 28, 2020 1:23 PM

To: EGLE-PFAS-RuleMaking

Cc: Cameron VanWyngarden

Subject: Resolution for PFAS MCL Support -Plainfield Charter Township
Attachments: 2020-02 Resolution for PFAS MCL Support.pdf

Categories: Blue Category

Dear Ms. Ruch,

Attached is a copy of Plainfield Charter Township’s Resolution for PFAS MCL Support adopted on January 28, 2020. A
certified hard copy of the resolution was mailed out to you this afternoon. Please except this resolution as part of the
public record.

Sincerely,

Tina Porzondek
Deputy Clerk/ Manager of Records and Elections/FOIA Coordinator
6161 Belmont Ave. NE/Belmont, M| 49306

www.plainfieldmi.org




PLAINFIELD CHARTER TOWNSHIP
KENT COUNTY, MICHIGAN

RESOLUTION NO. 2020-02

At a regular meeting of the Township Board of the Charter Township of
Plainfield, held in the Township Offices, 6161 Belmont Avenue NE,
Belmont, Michigan, on the 27th day of January 2020, at 7:00 PM., the
following resolution was offered by Member Greene and supported by
Member Pfaff:

WHEREAS, Plainfield Charter Township has in recent years been at the
epicenter of one of the largest known per- and polyfluoroalkyl
substances (PFAS) contamination sites in the State of Michigan; and,

WHEREAS, Residents of Plainfield Charter Township have been
negatively affected by PFAS contamination by exposure through private
wells and through the public municipal water system; and,

WHEREAS, Plainfield Charter Township has been a statewide leader in
investigating, measuring, and treating municipal drinking water for the
presence of per- and polyfluoroalkyl substances (PFAS); and,

WHEREAS, Plainfield Charter Township has implemented a granular
activated carbon (GAC) system at the Township Water Treatment Plant
that has proven to safely and effectively reduce or eliminate the
presence of PFAS levels in drinking water; and,

WHEREAS, there are currently no uniform standards to regulate and
monitor drinking water for the presence of per- and polyfluoroalky!
substances in drinking water; and,

WHEREAS, the Michigan PFAS Action Response Team (MPART) has
proposed the development of health-based Maximum Containment
Levels (MCLs) to monitor for the presence of seven per- and
polyfluoroalkyl substances (PFAS) in municipal drinking water; and,

WHEREAS, in January 2020 the Michigan Department of
Environment, Great Lakes, and Energy (EGLE), Drinking Water and
Environmental Health Division, is accepting public comments on the
proposed Maximum Contaminant Levels developed by MPART; and,



WHEREAS, as a leader in PFAS mitigation, Plainfield Charter Township
supports the efforts of the State of Michigan, EGLE, and MPART in the
establishment and continued research to develop MCLs for the purpose
of ensuring safe drinking water by establishing maximum contaminant
levels, sampling requirements, public notification requirements, and
laboratory certification criteria.

NOW, THEREFORE BE IT RESOLVED, that the Plainfield Township Board
of Trustees supports the State of Michigan, EGLE, and MPART in their
efforts to establish health-based maximum contaminant levels,
sampling requirements, public notification requirements, and
laboratory certification criteria that are supported by sound science to
ensure safe municipal drinking water.

BE IT FURTHER RESOLVED, that the Clerk of Plainfield Charter Township
submit this Resolution, as approved by the Plainfield Charter Township
Board of Trustees on January 27, 2020 to the State of Michigan,
Michigan Department of Environment, Great Lakes, and Energy, to be a
part of the public record received by 5pm on January 31, 2020 to the
distribution address stated below.

Distribution Address:

State of Michigan

Department of Environment, Great Lakes, and Energy
Drinking Water and Environmental Health Division
Attention: Suzann Ruch

P.0. Box 3081

Lansing, MI 48909-8311
EGLE-PFAS-RuleMaking@Michigan.gov

YEAS: Homan, Morrow, Pfaff, Brinkman, Hagedorn, Greene, Postmus
NAYS: None

ABSENT: None

ABSTAIN: None

RESOLUTION 2020-02 DECLARED ADOPTED.

///274/700/;1 Q?M

Cathleen Postmus
Plainfield Charter Township Clerk




Smith, lan (EGLE)

From: Samantha Nellis <_@huronpines.org>

Sent: Thursday, January 30, 2020 4:08 PM

To: EGLE-PFAS-RuleMaking

Cc: @gmail.com

Subject: RE: Proposed PFAS Drinking Water Standards Public Comment Period
Attachments: HuronPines_PublicComment_Jan2020.pdf

Ms. Ruch,

| have attached the public comment from Huron Pines regarding the proposed PFAS drinking regulations. Please contact
me if you have any questions. We appreciate you taking our comments into consideration.

Sincerely,
Samantha Nellis

Samantha Nellis
Watershed Project Manager

Huron Pines
4241 01d US 27 South, Suite 2
Gaylord, MI 49735

(@huronpines.org
www.huronpines.org




4241 Old US 27 South, Suite 2

H}.IIOII. Gaylord, MI 49735
Pines I
—— huronpines.org

January 29, 2020

Suzann Ruch

Drinking Water and Environmental Health Division

Michigan Department of Environment, Great Lakes, and Energy
PO Box 30817

Lansing, Michigan 48909-8311

Re: Proposed Drinking Water Standards for PFAS in Michigan

Dear Ms. Ruch,

Huron Pines is a conservation non-profit serving Northern Michigan. It is our mission at Huron Pines to conserve and
enhance Northern Michigan's natural resources to ensure healthy water, protected places and vibrant communities.
For over 45 years, Huron Pines has worked to improve economic, environmental, educational and recreational
opportunities. Engaging people in conservation stewardship supports sustainable, empowered communities rich with
protected natural resources.

As a major environmental contaminant to our soil and water, Huron Pines has been following the developments
concerning PFAS contamination and has been engaging with affected communities. In 2019, we became an active
member of the Camp Grayling Joint Maneuver Training Center Restoration Advisory Board (RAB) in a natural resource
advisory role to discuss PFAS water contamination concerns and possible solutions. Through this role we have heard
the concerns and difficulties that private citizens face regarding their water.

Huron Pines supports the propased Maximum Contaminate Level regulation proposed by EGLE. We feel itisa
necessary first step in order to monitor public drinking supplies and provide clean water to citizens. However, due to
the rapidly evolving science and understanding of PFAS, we support and reiterate the suggestion made by others that
this rule change needs to incorporate, at minimum, a two-year review process. This review must incorporate new
knowledge on the health risks of the 7 proposed compounds and add compounds to be regulated as toxicity becomes
evident.

While Michigan has been leading the way to address these forever chemicals, there is still a long road ahead.
Assistance and guidance to the many households on private wells is of the utmost importance and it is our hope that
EGLE work closely with local Health Departments to address these challenges. We need to move beyond merely
filtering drinking water and find solutions to remove these compounds from the environment for safe consumption
and to ensure safe recreation such as swimming, fishing and hunting. Huron Pines is committed to monitoring
advancements in restoration and removal technigues in order to protect natural resources.

We hope that you will take our suggestions under consideration.
Sincerely,

o ’_,)
%/ itz

Ned Caveney
Huron Pines Policy Committee Chair

Conserving and enhancing Northern Michigan’s natural resources to ensure healthy water, protected places and
vibrant communities.



Smith, lan (EGLE)

From: Rep. Donna Lasinski (District 52) <DonnaLasinski@house.mi.gov>

Sent: Thursday, January 30, 2020 1:07 PM

To: EGLE-PFAS-RuleMaking

Subject: State Representative Donna Lasinski's Comment on the proposed PFAS Rule
Attachments: PFASRulePublicComment.Rep.Lasinski.pdf

| strongly urge the Dept. of Environment, Great Lakes and Energy to formalize the proposed PFAS rule. | have attached
my comment and included it in the body of my email.

January 30, 2020

Drinking Water and Environmental Health Division

Michigan Department of Environment, Great Lakes, and Energy
Attention: Suzann Ruch

PO Box 30817

Lansing, Michigan 48909-8311

Dear Michigan Department of Environment, Great Lakes and Energy,

Ensuring that we have safe, clean and healthy drinking water for all residents and communities throughout the state of
Michigan is one of my top priorities. | am pleased to see the Michigan Department of Environment, Great Lakes and
Energy (EGLE) moving in the right direction to protect our water from harmful contaminants such as PFAS.

The proposed rule by EGLE to establish enforceable drinking water standards for seven different types of PFAS is a
necessary step to protect our drinking water across Michigan. Within my own 52" House District we are faced with PFAS
water contaminants, and we must take strong action to prevent future contaminations and hold those accountable to
clean up.

This proposed rule is such an important step to take in keeping our drinking water safe, but there is so much more to be
done and that can be done to prevent PFAS contaminants in our drinking water. | will continue to fight and work hard to
prevent further PFAS contamination of our drinking water and | encourage EGLE to implement the proposed rule and
take increased action in the fight against PFAS contaminants.

Sincerely,
Donna Lasinski

State Representative
52" House District



52ND DISTRICT MICHIGAN HOUSE OF REPRESENTATIVES COMMITTEES:
STATE CAPITOL ENERGY POLICY,
MINORITY VICE CHAIR

CAEING, bl At DONNA LASINSKI coumcAToNS
e L Kl STATE REPRESENTATIVE INSURANCE

FAX: (517) 373-5783
E-MAIL: donnalasinski@ house.mi.gov

January 30, 2020

Drinking Water and Environmental Health Division

Michigan Department of Environment, Great Lakes, and Energy
Attention: Suzann Ruch

PO Box 30817

Lansing, Michigan 48909-8311

Dear Michigan Department of Environment, Great Lakes and Energy,

Ensuring that we have safe, clean and healthy drinking water for all residents and communities
throughout the state of Michigan is one of my top priorities. | am pleased to see the Michigan
Department of Environment, Great Lakes and Energy (EGLE) moving in the right direction to
protect our water from harmful contaminants such as PFAS.

The proposed rule by EGLE to establish enforceable drinking water standards for seven different
types of PFAS is a necessary step to protect our drinking water across Michigan. Within my own
52" House District we are faced with PFAS water contaminants, and we must take strong action
to prevent future contaminations and hold those accountable to clean up.

This proposed rule is an important step to take in keeping our drinking water safe, but there is so
much more to be done and that can be done to prevent PFAS contaminants in our drinking water.
I will continue to fight and work hard to prevent further PFAS contamination of our drinking
water and | encourage EGLE to implement the proposed rule and take increased action in the
fight against PFAS contaminants.

Sincerely,

Donna Lasinski

State Representative
52"4 House District



Smith, lan (EGLE)

From: Scott Harvey_@gmail.com>

Sent: Tuesday, January 7, 2020 11:27 AM
To: EGLE-PFAS-RuleMaking

Subject: PFAS Rule

Attachments: Plainfield Contamination Rev 7.docx

Follow Up Flag: Follow up
Flag Status: Flagged

| plan on sharing my support and concerns at the PFAS Rule public comment in Grand Rapids. | am attaching the
Plainfield Charter Township Ground Water Contamination Chronology document | will be sharing at this hearing.
Sincerely

Kennth Scott Harvey



PLAINFIELD CHARTER TOWNSHIP
GROUND WATER CONTAMINATION

CHRONOLOGY

PREPARED BY KENNETH SCOTT HARVEY
Former Plainfield Charter Township Clerk 2008 to 2013

Email: @prodigy.net
Phone:



OVERVIEW:

The following chronology has been prepared to provide from excerpts of
Township Board and Committee meetings. These are highlights of the reporting
by Plainfield Charter Township on the contamination of the aquifers by industrial
liquid waste from the State Disposal Landfill EPA Superfund site. The ground
water being used by the Plainfield Municipal Water Department has been
polluted for decades. Volatile Organic Compounds (VOC’s) emanating from the
toxic plume generated from the industrial liquid wastes dump at this site from the
1960’s to mid 1970’s contaminated drinking water wells and the township
municipal wells.

After the VOC's were discovered Waste Management Inc. and Plainfield Charter
Township installed an Air Stripper at the municipal water plant to remove most of
these toxic chemicals. This process does not remove the PFAS chemicals
discovered throughout Norther Kent County.

PFAS chemicals are present in the what is known as the Versluis Wellfield. This
was a major source for drinking water to this municipal water system. This has
resulted in these residents being exposed to a toxic chemical cocktail that
includes these emergent PFAS contaminants.

There is a proposed settlement between the State of Michigan, Plainfield Charter,
Algoma Township and Wolverine World Wide Inc. to provide Plainfield Municipal
water to around 1,000 additional households. This water currently is treated to
remove PFAS and VOC's.

My concern is that in the event the proposed consent decree is approved;
Plainfield Charter Township will continue to use the wellfields exposed to these
toxic chemicals. Should the agreement not require the cleanup of the dump sites
scattered throughout Northern Kent County will remain contaminated and
present future generations with potential health concerns.

| support the adoption of the proposed PFAS Rule for Michigan, but encourage
continued health studies to insure these bio-accumulating compounds are being
regulated at levels that are harmless to the health of future generations.



Chronology of the discovery of contamination of the Plainfield Charter
Township Municipal water

. Township Board Notified
A special meeting of the Plainfield Charter Township Board was called to order at
7:30pm on December 14, 1987 at Township Hall; Belmont; Ml by Supervisor
Rekeny.

2. Members present: Supervisor Rekeny, Clerk Morrow, Treasurer Goodspeed,
Trustees Groenleer; Malkewitz, Meek, and Vonk.

3. Water Director Vincent Ferrarese reviewed the results of water sampling of the
township wells located at Versluis Park. None of these wells are presently in use
and the levels of certain chemicals which had caused some concern are extremely
low; well within the acceptable 1imits for the public water. The reason the wells
are not being used is to give the Kent County Health Department time to test
private wells in the area and to try to determine the source of the contamination.
Tests will be conducted at the site of old landfills on the East Beltline and on Four

Mile. The results of the tests will be available in four to six weeks.
Il. Investigation to find alternatives to contaminated water begins

The regular meeting of the Plainfield Charter Township Board was called to order
at 8:00pm on May 16, 1988 at Township Hall, Belmont, Ml by Supervisor Rekeny.

11. Mr. Meek reported for the water and sewer committee. The committee
recommends that Supervisor Rekeny send a letter to the City of Grand Rapids
expressing an interest in the proposed pipeline and the possible connection to
their system at some time in the future. She is to request costs and any other
information which might be of interest to Plainfield Township. The purpose of this
letter is to keep the communication lines open but the letter should not be
construed as a proposal to change the operation of our system. Mr. Meek also
reported that Prein and Newhof would like to drill five more exploratory wells in
the area of the contaminated water in order to continue to try to find the source



and the path of the contamination. Mr. Meek moved, supported by Mrs. Morrow,
that five additional wells be drilled to continue to explore the source of
contamination of some of the wells in the township. Ayes 6. Nays O. Motion
carried.

lll. Contamination of residential wells between Superfund site and
Versluis wellfields discovered

The regular meeting of the Plainfield Charter Township Board was called to order
at 8:00pm on January 19, 1988 at Township Hall, Belmont, M| by Supervisor
Rekeny.

22. Mr. Groenleer submitted the report for the water and sewer committee. The
water department continues to monitor the township wells. Some of the water
samples on homes on Grand River have been returned to the Kent County Health
Department and show no signs of contamination, however, several samples on
Hordyk do show contamination. It is the responsibility of the Kent County Health
Department to furnish water to the contaminated homes.

VI. Monitoring wells installed

The regular meeting of the Plainfield Charter Township Board was called to order
at 8:00pm on March 21, 1988 at Township Hall, Belmont, Ml by Supervisor
Rekeny.

15. Mr. Groenleer reported for the water and sewer committee. Monitor wells
are being installed and a pattern of contamination is trying to be established
which will show the source which is affecting the homes on Hordyk and Walnut
Creek. A second monitoring well has been approved for the area east of Grand
Rapids Gravel on Grand River Drive. The second phase of Sierra Estates is ready
for water installation.

IV. Assistance from the GGREAT requested



A special meeting of the Plainfield Charter Township Board was called to order at
7:30pm on April 11, 1988 at Township Hall, Belmont, Ml by Supervisor Rekeny.

3. Following discussion the Board agreed that the following concerns would be
recommended to GGREAT for 1988:

WATER SUPPLY AND QUALITY Plainfield Charter Township operates its own water
system and is presently experiencing contamination difficulties in some of the
wells which supply water to the entire system. We request assistance in studying
the entire system, its source, and the quality of the water produced.

V. Contaminated Versluis well used to supplement to meet increased
demand

A special meeting of the Plainfield Charter Township Board was called to order at
7:30pm on July 11, 1988 at Township Hall, Belmont, MI by Supervisor Rekeny.

4. Water Director Vince Ferrarese explained the history of the restrictions which
are now in effect. He reviewed the flyer which has been distributed in both
Plainfield and Alpine Townships. There is a shut-off notice with the first warning
so that the customer is informed of action which could result if a second call is
necessary. Mr. Ferrarese stated that the plant capacity is satisfactory. We do have
a problem during peak hours in the early evening and therefore, that is why the
hours of 4:00pm to 10:00pm were chosen for the ban. The pond and well levels in
mid-June were compared with today. The pond is down two feet from 1982 and
8" from mid-Junee The level in the cluster well is 35' below the top of the casing
and the pumps shut off automatically at 38' below the top of the casing. There are
three pumps in the cluster wells and the shallowest has not operated for three
weeks. Only two pumps are being used. Also it has been necessary to use the
number one well at Versluis Park. In summary: there is no problem with plant
capacity some problems with storage (Westgate tank), and all wells at Versluis
Park have contamination at low levels.



VIl. Testing and pricing the connection to Grand Rapids continues

The regular meeting of the Plainfield Charter Township Board was called to order
at 8:00pm on November 21, 1988 at Township Hall, Belmont, Ml by Supervisor
Rekeny.

13.Mr. Groenleer reported for the water and sewer committee. The
committee has met with Mr. and Mrs. Ergang regarding their situation
with a 200-front footage assessment for water hookup and suggested that
they begin application to rezone their property to R-l residential. The plant
will begin the discharge of lime sludge into the Coit Avenue Gravel
Company's pond in 1989. The fee for the discharge is less than the cost to
have the lime hauled away. Well sampling is being done again by Prein
and Newhof for an update of conditions one year after the test wells were
drilled. Ed Prein is still trying to get an estimated cost of hooking up to the
city of Grand Rapids' water system. The Department of Public Works will
begin flow testing the Rockford sewer line on November 27, 1988 to try to
determine if infiltration exists between Rockford and the Belmont lift
station.

VI. Township desires to remain an independent Municipal Water System

A special meeting of the Plainfield Charter Township Board was called to order
at 7:30pm on December 12, 1988 at Township Hall, Belmont, Ml by Supervisor
Rekeny.

Mrs. Morrow moved, supported by Mr. Goodspeed, that the Supervisor convey to
the city of Grand Rapids that Plainfield's intentions regarding future water
requirements are to make every effort to remain independent. Ayes 7. Nays o.
Motion carriede

The Board will not make the final decision regarding possible connection to the
city water system until the completion of the geophysical study.



VIl. Waste Management proposes to install VOC reducing Air Stripper

The regular meeting of the Plainfield Charter Township Board was called to order
by Supervisor Rekeny at 7:40 p.m. on November 15, 1993, at Township Hall,
Belmont, Ml.

13.  The Board carefully reviewed a revised copy of the agreement between SC
Holdings (Waste Management) and the Township regarding an air stripper
and land transfer. Tom Kerns of SC Holdings answered questions and
pledged to work with the Township to supply safe drinking water from the
Versluis Park well field. Mrs. Siebers moved, supported by Mr. Groenleer,
that Resolution 93-59 an agreement, with corrections, regarding an air
stripper, land transfer, and the Versluis well field, be authorized for
signatures. Ayes: 6. Nays: 0. Motion carried. Bob Vander Male, engineer
from Prein & Newhof, was instructed to proceed with the plans for an

(LA L]

VIII. Air Stripper approved

The regular meeting of the Plainfield Charter Township Board was called to order
by Supervisor Rekeny at 7:30 p.m. on August 15, 1994, at Township Hall, Belmont,

_____

Mr. Groenleer reported for the Water and Sewer Committee. The Committee
met on August 10 to discuss the need for an 8" water main in West River Drive
between Pine Island Drive and Wakefield Avenue. The Committee also
considered the following: replacement of sidewalk in Northgate Plat using
Community Block Grant funds, plans for construction of an air stripper at the
water plant, water main agreements with Alpine Township and with the City of
Walker, and a request from Rockford Paper Mill for water main.



Xl.  Air Stripper approved

The regular meeting of the Plainfield Charter Township Board was called to order
by Clerk Morrow at 7:30 p.m., on February 22, 1994, at Township Hall, Belmont,
MI.

Mrs. Slot moved, supported by Mr. Vonk, to award Contract No.1 - Water Plant
Expansion to Triangle Associates, Inc., as recommended by Prein & Newhof, for
the adjusted contract amount of $7,326,360.13. Roll call vote. Ayes: Briggs,
Groenleer, Morrow, Slot, Vonk, and Siebers. Nays: None. Motion carried.

XIl. SC Holdings(Waste Management) holds a Public Hearing
concerning the Air Stripper

A special meeting of the Plainfield Charter Township Board was called to order by
Superwsor Rekeny at 7:30 p.m. on July 10, 1995, at Township Hall, 6161 Belmont

SEP;

Approve Triangle Associates' Change Order Air Stripper No. IA for an increase of
$300,000.00 and Change Order No. 3 for an increase of $19,588.00 and approve
Payment Estimate No. 15 in the amount of$261 389.00 to Triangle Associates, Inc.

SEP;

Approve waiver of the $50.00 Community Center rental fee for SC Holdings' use
of the center to hold a public hearing on August 2, 1995, regarding the air stripper

L__J
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XIV. Plainfield Charter Township begins to be transparent about the
PFC contamination

INFRASTRUCTURE COMMITTEE MEETING MINUTES JULY 14, 2016

Versluis Well Field PFCs

Staff provided an update on the PFC issue. The Township has begun to receive

media calls on this issue.

XV. Toxins reported in the Water Quality reports
XVI. suBsTance -
(UNIT OF YEAR MCL MCLG  [AMOUNT
MEASURE)  [SAMPLED  [[MRDL|  |[[MRDLG| [DETECTED [LO%: [VIOLATIONTYPICAL SOURCE
. 0.19— Water additive used
Chlorine (ppm) 2013 [4] [4] 0.77 125 [No io control microbes
Discharge from steel
Chromium (ppb) 2013 100 100 0.5 0.4-0.5[No aEI;gS‘i’;‘Illpo?ﬁ;ral
deposits
Erosion of natural
deposits; Water
additive which
Fluoride (ppm) 2013 4 4 1.3 0.4-1.3[No [promotes strong
teeth; Discharge
from fertilizer and
aluminum factories
q q By-product of
?a'b")acet‘c SCUDLIE =2zl g 60 NA 14.4 ;191 No drinking water
pp : disinfection
Runoff from
fertilizer use;
Nitrate (ppm) 2013 10 10 1.17 H;’ No :ﬁ:shléle%v f;;“ septic
Erosion of natural
deposits
. By-product of
;:Hel\gs(”g;al WIHEIOMEIHIES s 80 NA 64.2 2?2_ No drinking water
ge = pp ) disinfection
5% of
: G () " monthly .
Total Coliform Bacteria (% positive 013 ——— b NA No Natural}y present in
samples) - the environment
positive
Total Organic Carbon (ppm) 2013 TT NA 2.06 ;gé_ [No Eztzrr;lilz)ﬁ rrreuiirtlt m




- TT=95%
Zf“sr:n‘ld‘lgs (égz:ﬁft fgl‘:f)hly pereent 1013 of samples [NA 100 A [No Soil runoff
P £ <0.3NTU
Tap water samples were collected for lead and copper analyses from sample sites throughout the community
AMOUNT SITES ABOVE
SUBSTANCE YEAR DETECTED |AL/
(UNIT OF o
MEASURE) SAMPLED |AL [MCLG [(90TH%TILE) [TOTAL SITES  |VIOLATION [TYPICAL SOURCE
Corrosion of household plumbing systems;
Copper (ppm) 2013 131310 el e Erosion of natural deposits
Corrosion of household plumbing systems;
petlel) pAULE) 150 & Ve B Erosion of natural deposits
SUBSTANCE (UNIT OF YEAR AMOUNT RANGE LOW-
MEASURE) SAMPLED  |DETECTED HIGH INAATCAL SO
(ll;;g‘c"l"m“ha“e 2013 0.05 0.03-0.05 [Industrial chemical
Calcium (ppm) 2013 38.0 19.0-38.0  [Naturally present in ground water
Chloride (ppm) 2013 975 525975 Runoff .from feruhzer use; Leach%ng from septic tanks,
sewage; Erosion of natural deposits
Hardness (ppm) 2013 188 128-188 Naturally present in ground water
Iron (ppm) 2013 0.039 0.039-0.039 |Leaching from natural deposits; Industrial wastes
Magnesium (ppm) 2013 30 16-30 Naturally present in ground water
Sodium (ppm) 2013 37.8 37.8-37.8 |Naturally present in ground water
Sulfate (ppm) 2013 47.6 47.6-47.6 [Naturally present in ground water
SUBSTANCE
(UNIT OF MEASURE) YEAR SAMPLED|AMOUNT DETECTED RANGE LOW-HIGH TYPICAL SOURCE
1,4 Dioxane (ppb) 2013 0.86 0.14-0.86 Industrial chemical
Chromium Hexavalent (ppb)2013 0.56 0.42-0.56 Naural deposits of ores
Molybdenum (ppb) 2013 1.1 <1.0-1.1 Naturally occurring mineral element
Perfluorooctane Sulfonate (ppb) 2013 0.06 0.05-0.06 Industrial chemical
Strontium (ppb) 2013 100 91-100 Naturally occurring mineral element
Vanadium (ppb) 2013 0.6 0.5-0.6 Naturally occurring mineral element
SUBSTANCE YEAR AMOUNT RANGE LOW-
(UNIT OF MEASURE)  |SAMPLED  |DETECTED HIGH [IVTAEAL SOUED
(113113;3‘“‘"’”““““6 2014 0.04 0.04-0.04 |Industrial chemical
Calcium (ppm) 2014 36.0 20.0-36.0  Naturally present in the ground water
Chloride (ppm) 5014 975 70.0-97.5 Runoff from fertlhzer use; Leach%ng from septic tanks,
sewage; Erosion of natural deposits
Hardness (ppm) 2014 180 124.0-180.0 [Naturally present in the ground water
Iron (ppm) 2014 0.04 0.04-0.04 |Leaching from natural deposits; Industrial wastes
Magnesium (ppm) 2014 27.0 16.0-27.0  [Naturally present in ground water
Sodium (ppm) 2014 39.1 39.1-39.1 |Naturally present in ground water
Sulfate (ppm) 2014 51.1 51.1-51.1  |Naturally present in ground water




(Sgl\?ISTTgﬁ g/[EE ASURE) 'YEAR SAMPLED AMOUNT DETECTED|RANGE LOW-HIGHTYPICAL SOURCE

1,4 Dioxane (ppb) 2014 0.20 0.20-0.20 Industrial chemical

Chromium Hexavalent (ppb)2014 0.51 0.40-0.51 Naural deposits of ores

Strontium (ppb) 2014 110.0 110.0-110.0 Naturally occurring mineral element
Vanadium (ppb) 2014 0.6 0.5-0.6 Naturally occurring mineral element
(SIIJJD]J}ISTTSE (lsflEEASURE) gfléllliLED 32‘&‘%» owsiign | TYPICAL SOURCE

Calcium (ppm) 2016 32 21-32 Naturally present in the ground water

Chloride (pprm) 2006 985 725985 |Gl sowage; Erosion of natural deposts
Hardness (ppm) 2016 178 116-178  |Naturally present in the ground water

Iron (ppm) 2016 0.032 8835_ Leaching from natural deposits; Industrial wastes
Magnesium (ppm) 2016 26 13-26 Naturally present in the ground water
Perfluorobutanesulfonic Acid 2016 51 47-51 Copsumer products such as Teflon, Scotch Guard,
[PFBS] (ppt) Stain Master, and firefighting foam
Perfluoroheptanoic Acid [PFHpA] 2016 3.6 b3.36 Cor}sumer Products such as Teflon, Scotch Guard,
(ppt) Stain Master, and firefighting foam
Perfluorohexanesulfonic Acid 2016 31 2431 Copsumer products such as Teflon, Scotch Guard,
[PFHXxS] (ppt) Stain Master, and firefighting foam
Perfluorooctanesulfonate Acid 2016 79 4979 Copsumer products such as Teflon, Scotch Guard,
[PFOS] (ppt) Stain Master, and fire fighting foam
Perfluorooctanoic Acid [PFOA] 2016 )6 2126 Cor}sumer products such as Teflon, Scotch Guard,
(ppt) Stain Master, and firefighting foams

Sodium (ppm) 2016 43.7 43.7-43.7 |Naturally present in ground water

Sulfate (ppm) 2016 54.5 54.5-54.5 [Naturally present in the ground water




Smith, lan (EGLE)

From: Olivia Lewis <-@michiganfoundations.org>
Sent: Thursday, January 30, 2020 12:52 PM

To: EGLE-PFAS-RuleMaking

Cc: Regina Bell; Kyle Caldwell

Subject: PFAS Response

Attachments: Public Comment on PFAS.pdf

Hello,

Attached you will find public comments provided on behalf of the Council of Michigan Foundations regarding proposed
PFAS in drinking water rules.

Best,
Olivia Lewis

Olivia Lewis, MPP

Public Policy Fellow

Council of Michigan Foundations

300 River Place Ste 6600,Detroit, M| 48207

p.
f.
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January 30, 2020

Attention: Suzann Ruch

Department of Environment, Great Lakes and Energy
Drinking Water and Environmental Health Division
P.O. Box 30817

Lansing, M1 48909-8311

Dear Suzann Ruch,

The Council of Michigan Foundations is a community of philanthropists
committed to improving outcomes for Michigan and beyond. Our members make
strategic investments in and partner with communities across the state. Several
of our members and their grantee partners have been working to educate
residents and businesses about the health and environmental impacts of PFAS.

It is on their behalf that the Council of Michigan Foundations would like to offer
public comment on the state’s plan to regulate PFAS chemicals in drinking water.

We recognize that the U.S. Environmental Protection Agency and the Michigan
Department of Environment, Great Lakes, and Energy have the authority

to regulate PFAS, which includes but is not limited to setting drinking water
standards, setting cleanup standards and procedures, and limiting use of the
4,000+ chemicals that PFAS contains. The Council of Michigan Foundations
recommends the adoption of standards and proactive measures that protect and
improve the health and well-being of our communities and limit the exposure to
PFAS contaminants.

Understanding that research is needed to determine the extent of PFAS’ impact
and produce solutions to combat this contaminant, we believe that appropriate
drinking water standards coupled with timely and accurate public notification, as
well as the focus on long-term solutions to address water contaminants, will go a
long way in supporting the health and well-being of Michigan’s residents and our
environment.

As partners, we will continue to raise awareness about the negative
environmental consequences and public health effects of PFAS. We can learn
from the devastating impact of the Flint Water Crisis on our state. Appropriate
regulations with a strategic and focused approach is the right direction to take.

Thank you for the opportunity to offer feedback.

Sincerely,

S

Kyle Caldwell
President and CEO

r I
r I
P

www.michiganfoundations.org



Smith, lan (EGLE)

From: Helminski, Tammy_@btlaw.com>

Sent: Friday, January 31, 2020 4:31 PM

To: EGLE-PFAS-RuleMaking

Cc: Longsworth, Jeffrey

Subject: PFAS Regulatory Coalition Comments on Proposed MCL Rulemaking
Attachments: 2020-01-31 Michigan Proposed Rulemaking Comments.pdf

Ms. Ruch,

Attached are comments submitted on behalf of the PFAS Regulatory Coalition on EGLE’s proposed administrative rule
amendments establishing MCLs for certain PFAS compounds. Please reach out to Jeff Longsworth or me if you have any
questions.

VCard | Bio | Dept Info

=l

Tammy Helminski Phone:
Partner Fax:
I o . com wwn DUlaw.com

Barnes & Thornburg LLP

171 Monroe Avenue N.W.
Suite 1000

Grand Rapids, MI 49503-2694

=

CONFIDENTIALITY NOTICE: This email and any attachments are

for the exclusive and confidential use of the intended recipient. If
you are not the intended recipient, please do not read, distribute
or take action in reliance upon this message. If you have received
this in error, please notify us immediately by return email and
promptly delete this message and its attachments from your

computer system. We do not waive attorney-client or work product
privilege by the transmission of this message.



The PFAS Regulatory Coalition

Jeffrey Longsworth, Coordinator
jlongsworth@btlaw.com

Tammy Helminski, Coordinator
thelminski@btlaw.com

Barnes & Thornburg LLP

1717 Pennsylvania Avenue NW, Suite 500

Washington, D.C. 20006-4623

January 31, 2020

Drinking Water and Environmental Health Division

Michigan Department of Environment, Great Lakes, and Energy
Attention: Suzann Ruch

P.O. Box 30817

Lansing, Michigan 48909-8311
EGLE-PFAS-RuleMaking@Michigan.gov

Re:  Comments of the PFAS Regulatory Coalition
Supplying Water to the Public, R 325.10101 R 325.12820
Rule Set No: 2019-35 EG

Dear Ms. Ruch:

The PFAS Regulatory Coalition (Coalition) appreciates the opportunity to file
comments regarding the Michigan Department of Environment, Great Lakes, and Energy’s
(EGLE or State) proposed rulemaking 2019-35 EG titled “Supplying Water to the Public,”
which amends and adds provisions to the Michigan Administrative Code.

l. The Coalition’s Interest

The Coalition is a group of industrial companies, municipal entities, and trade
associations that are directly affected by the State’s development of policies and
regulations related to per- and polyfluoroalkyl substances (PFAS). Coalition membership
includes entities in the automobile, coke and coal, iron and steel, municipal, paper,
petroleum, and other sectors. Coalition members, for purposes of these comments, include:
American Coke and Coal Chemicals Institute; American Forest and Paper Association;
American Iron and Steel Institute; Barr Engineering; Brown & Caldwell; Gary Sanitary
District (IN); North Shore Water Reclamation District (IL); Pueblo, CO; Tempe, AZ,
Toyota; Trihydro, and, Yucaipa Valley Water District (CA).

Coalition members support the State’s efforts to identify potential sources of those
individual PFAS that pose risks to human health and the environment, and to prioritize the
protection of drinking water sources for vulnerable populations. In pursuing such
regulations, the Coalition emphasizes that state regulators must ensure that final standards
are scientifically supported, cost-effective, and achievable.



Michigan Department of Environment, Great Lakes, and Energy
January 31, 2020
Page 2

1. Proposed Rulemaking

On March 26, 2019, the EGLE submitted a request for rulemaking 2019-35 EG,
“Supplying Water to the Public,” to establish enforceable drinking water standards for
certain PFAS compounds found during the 2018 sampling of Michigan’s public drinking
water supplies. The proposed rules would establish drinking water maximum contaminant
levels as follows:

Perfluorononanoic Acid (PFNA): 6 ng/L (ppt)
Perfluorooctanoic Acid (PFOA): 8 ng/L (ppt)
Perfluorohexanoic acid (PFHxA): 400,000 ng/L (ppt)
Perfluorooctane Sulfonic Acid (PFOS): 16 ng/L (ppt)
Perfluorohexane Sulfonic Acid (PFHXS): 51 ng/L (ppt)
Perfluorobutane Sulfonic Acid (PFBS): 420 ng/L (ppt)
GenX: 370 ng/L (ppt)

The proposed rules would require the monitoring of selected PFAS chemicals and, in the
event the chemicals exceed the established limit, a response to lower exposure below that
limit. The proposed rules also would require quarterly samples that are averaged over a
year in order to address seasonal and source variations. Additionally, the proposed rules
would require a violation for exceedances of the MCL but do not stipulate a required
strategy or timeline to return to compliance.

The Coalition appreciates the work that the Michigan PFAS Action Response Team
(MPART) has done and continues to do to address the concerns about PFAS in Michigan.
As reflected in the comments below, the Coalition highly encourages Michigan to work
towards supporting the federal rulemaking process. Many of our members have interests
in multiple states and it is important to have uniformity and consistency on standards, not
just for business operations but for risk communication, as well. If finalized, Michigan’s
proposed rules would make this already complex regulatory landscape only more complex.
The Regulatory Impact Statement (RIS) for the proposed rules states that “Michigan’s
proposed levels are similar to standards being developed by other states.” But, this
statement is misleading when you look at the compounds for which Michigan is proposing
MCLs.

For example, Michigan’s proposed 6 ppt MCL for PFNA is less than half the 13
ppt promulgated by New Jersey. Also, Michigan is proposing an MCL for PFHxXA and the
GenX compounds; we are not aware of any other state that has proposed MCLs for these.
Michigan’s proposed MCL of 8 ppt for PFOA is lower than we have seen in proposals
from any other state, with the range being between 8 and 20 ppt.
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As described below, USEPA is taking action to address PFAS in drinking water.
Michigan can still address those public drinking water systems where PFAS has been
found, while assisting USEPA in its efforts for national uniformity.

I11.  Coalition Analysis and Recommendations

In the comments below, the Coalition recognizes and summarizes some of the
challenges that the State faces in attempting to promulgate enforceable regulations, as well
as some of the challenges that Coalition members face if states promulgate standards that
vary from any existing or future federal standards. The Coalition appreciates the State’s
desire to act to protect its citizens from potential risks associated with exposure to certain
PFAS compounds, but urges the various states and federal government to work closely
together to develop a cohesive national strategy to help ensure national uniformity. The
prospect of a patchwork set of state-specific standards that vary widely is likely to cause
significantly more confusion and overwhelming challenges for Coalition members that
operate in multiple states or nationwide.

A. The Scientific Community Does Not Agree on Human Health Toxicity
Values for PFAS

The term “PFAS” refers to a group of man-made chemicals that include
perfluorooctanoic acid (PFOA), perfluorooctane sulfonic acid (PFOS), GenX,? and other
fluorinated compounds. The most prevalent and available science regarding the incidence
and potential health effects of PFAS is based on PFOA and PFOS, two compounds that are
no longer manufactured in the United States due to voluntary phase outs. For replacement
chemicals, industry has begun using shorter-chain PFAS that have different physical,
chemical, and toxicological properties from the long-chain PFOA and PFOS. The
scientific understanding of how PFAS impacts people and the environment is still
developing and, for thousands of PFAS compounds, much remains unknown. From a
toxicological perspective, states must have adequate science for determining health-based
values before promulgating individual compound standards, limits, and related regulations.

! According to EGLE, in the statewide drinking water testing it has conducted, 36 out of
approximately 1400 Type | Community Water Systems and 48 out of approximately 1300 Type Il
Noncommunity Water Systems had total PFAS above 10 ppt. EGLE “Information Session
Proposed Administrative Rule Revisions” dated January 8, 2020, available at:
https://www.michigan.gov/documents/egle/egle-tou-dwehd-PFAS-rule-

presentation 676317 7.pdf (last visited January 27, 2020).

2 Note that GenX is a trade name for a specific PFAS compound, ammonium, 2,3,3,3-tetrafluoro-
2-(heptafluoropropoxy) propanoate. ITRC “Naming Conventions and Physical and Chemical
Properties of Per- and Polyfluoroalkyl Substances (PFAS),” at 12, available at https://pfas-
1.itrcweb.org/wp-content/uploads/2018/03/pfas_fact sheet naming_conventions 3 16_18.pdf
(last visited January 23, 2020). More generically, GenX can be denoted by the abbreviation,
“HFPO-DA.”



https://www.michigan.gov/documents/egle/egle-tou-dwehd-PFAS-rule-presentation_676317_7.pdf
https://www.michigan.gov/documents/egle/egle-tou-dwehd-PFAS-rule-presentation_676317_7.pdf
https://pfas-1.itrcweb.org/wp-content/uploads/2018/03/pfas_fact_sheet_naming_conventions__3_16_18.pdf
https://pfas-1.itrcweb.org/wp-content/uploads/2018/03/pfas_fact_sheet_naming_conventions__3_16_18.pdf
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Toxicologists, whether they work for various state agencies, USEPA, international
standards-setting organizations, academia, or in private practice, have not yet established
specific methodologies, resources, or even agreed on which of the hundreds of studies of
PFAS compounds are the appropriate or critical components that must or should support
appropriate regulatory “standards.” Different methodologies, levels of experience,
procedural prerequisites to standards-setting, and even local political pressures can and
have led to considerations of highly variable standards in different states or at USEPA.
Accordingly, the Coalition recommends that states work with one another and with USEPA
to continue developing science and methodologies to inform and encourage a more uniform
approach to federal and state PFAS regulatory mandates.

B. Federal Action on PFAS

USEPA has issued “Interim Recommendations for Addressing Groundwater
Contaminated with PFOA and PFOS.”® Those recommendations provide clear and
consistent guidance for federal cleanup sites being evaluated and addressed under federal
programs, including the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) and the Resource Conservation and Recovery Act (RCRA). The
screening levels followed under such cleanups are risk-based values that are used to
determine if levels of contamination may warrant further investigation at a site. The
recommendations are intended to be used as guidance for states to evaluate state cleanup
and corrective action sites. The interim guidance recommends in relevant part:

e Using a screening level of 40 parts per trillion (ppt) to determine if either
PFOA, or PFOS, or both, is present at a site and may warrant further
attention.

e Using USEPA’s PFOA and PFOS Lifetime Drinking Water Health
Advisory level of 70 ppt as the preliminary remediation goal (PRG) for
contaminated groundwater that is a current or potential source of drinking
water, where no state or tribal MCL or other applicable or relevant and
appropriate requirements (ARARS) are available or sufficiently protective.

In addition, USEPA is focusing significant resources on developing appropriate
regulatory mechanisms related to various PFAS compounds. For example, USEPA has
developed a PFAS Action Plan, which provides a multi-media, multi-program, national
research, and risk communication plan to address emerging PFAS challenge.* Part of
USEPA’s PFAS Action Plan involves expanding the scientific foundation for
understanding and managing risk from PFAS, including researching improved detection

3 USEPA Office of Land and Emergency Management, OLEM Directive No. 9283.1-47 (December
19, 2019), available at https://www.epa.gov/sites/production/files/2019-
12/text_version_epas_interim_recommendations_for_addressing_groundwater _contaminated_wit
h_pfoa_and pfos_dec 2019.txt.

* See USEPA “EPA’s Per- and Polyfluoroalkyl Substances (PFAS) Action Plan” (February 2019)
available at https://www.epa.gov/sites/production/files/2019-
02/documents/pfas_action_plan_021319 508compliant_1.pdf.



https://www.epa.gov/sites/production/files/2019-12/text_version_epas_interim_recommendations_for_addressing_groundwater_contaminated_with_pfoa_and_pfos_dec_2019.txt
https://www.epa.gov/sites/production/files/2019-12/text_version_epas_interim_recommendations_for_addressing_groundwater_contaminated_with_pfoa_and_pfos_dec_2019.txt
https://www.epa.gov/sites/production/files/2019-12/text_version_epas_interim_recommendations_for_addressing_groundwater_contaminated_with_pfoa_and_pfos_dec_2019.txt
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and measurement methods, generating additional information about PFAS presence in the
environment and drinking water, improving the understanding of effective treatment and
remediation methods, and developing more information regarding the potential toxicity of
a broader set of PFAS. In turn, USEPA expects that this information will help states and
others better manage PFAS risks.

USEPA is also moving towards possible Maximum Contaminant Level (MCL)
standards for PFOA and PFOS—two of the most well-known and prevalent PFAS
chemicals. The Agency has sent “regulatory determinations” for PFOA and PFOS to the
White House Office of Management and Budget, Office of Information and Regulatory
Affairs (OMB-OIRA) for approval.® As stated in its proposed regulatory determination,
“[pIroposing a regulatory determination is the next step in the maximum contaminant level
[] rulemaking process under the Safe Drinking Water Act; it enables the USEPA to propose
and solicit comment on information critical to regulatory decision-making towards
protecting public health and communities across the nation.”® Additionally, USEPA is
gathering and evaluating information to determine if similar regulations are appropriate for
a broader number of PFAS compounds.

While USEPA is working through its long-established processes and rulemaking
procedures, Congress is considering ways to expedite and fund various national standards-
setting approaches. Recently, the House of Representatives passed the PFAS Action Act
(H.R. 535), which would require, among other things, that USEPA promulgate a national
primary drinking water regulation for certain PFAS and a health advisory for other PFAS
not subject to a national primary drinking water regulation. Also, Congress passed and
then the President signed into law the National Defense Authorization Act (NDAA) (P.L.
116-92) that mandates additional federal actions to regulate and manage various risks
associated with many PFAS. While we recognize that not all states and stakeholders can
agree on specific priorities or approaches to PFAS regulations, these congressional actions
combined with USEPA’s efforts, are important national developments that should be
supported by the states through their contribution of expertise, resources, and efforts as the
Nation works to respond to the PFAS exposure risks.

Indeed, a patchwork of 50 different state solutions is unworkable and contrary to
how the U.S. has previously addressed similar emerging contaminant issues. While some
limited variations related to groundwater, surface water, or soil cleanup levels may be
expected and appropriate, the highly variable regulatory health advisories, action levels,
and drinking water standards currently being developed or under consideration across the
country create unnecessary confusion and complexity for the public and the regulated
community.

5 RIN: 2040-AF93 available at
https://www.reginfo.gov/public/do/eAgendaViewRule?publd=201910&RIN=
2040-AF93 (last visited January 26, 2020).

6 1d.
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The Coalition recognizes that states have elected to utilize different methods and
processes for communicating risks to their populations. However, standards-setting must
reflect more national and uniform collaboration and cohesion. We must work to avoid the
undesirable solution of 50 separate state rules, particularly with regard to drinking water
standards. With this in mind, we urge the states to work closely with USEPA to establish
science-based and peer-reviewed federal standards that serve as the basis for comparable
state standards. Such an approach is consistent with how USEPA and the states have
addressed environmental and human health risks since the inception of USEPA.

In addition, the Coalition can foresee challenges to states that choose to develop
their own unique and varying drinking water standards. Many jurisdictions, including
Michigan,” have existing laws or rules that prohibit the state from promulgating regulations
that are more stringent than the federal rules. When USEPA does promulgate national
primary drinking water regulations, such states may be in conflict with their legislature’s
clearly stated policy. States that promulgate their own drinking water standards ahead of
USEPA may be required to amend such state-specific PFAS regulations when USEPA
completes its work in this regard. Antibacksliding provisions may further limit states’
abilities to change their standards to conform with federal rules.

Considering the above, implementation of any future federal standards likely will
be more complex and resource-consuming for states that set their own limits in advance of
federal action. Indeed, the purpose of federal law is to protect against a patchwork of state
law. Accordingly, the State should clearly articulate how forthcoming federal drinking
water standards may impact this state-specific proposed rulemaking, how the State will
help to foster consistency and uniformity with neighboring states, and how the State will
defer to federal standards or revise standards based on future federal action and improved
scientific understanding about exposure, dose, and toxicology.

The Coalition encourages the State to use its resources to support the development
of science upon which USEPA can base its federal standards, heed the non-binding
recommendations of USEPA’s Federal Health Advisory of 70 ppt (for PFOA and PFOS
combined), and, ultimately, work to implement any forthcoming national primary drinking
water standards. This will protect the State from expending resources on establishing and
enforcing individual PFAS drinking water standards that are inconsistent both with other
states and with federal science-based and peer-reviewed standards.

C. Reliance on the ATSDR Values

The United States Agency for Toxic Substances and Disease Registry (ATSDR),
part of the federal Center for Disease Control, and many states have reviewed the toxicity
information available for PFOA and PFOS and opined on appropriate dosages that reflect
highly conservative assumptions designed to protect human health, including the most
susceptible subpopulations. ASTDR values are derived through different methods than

"Mich. Comp. L. 24.232(8).
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USEPA’s MCL (and Health Advisory) values and the two are not directly comparable.®
These variabilities in how various health recommendations are derived must be considered
and addressed to ensure that any final standards are scientifically justified and
corroborated.

Moreover, the ATSDR has only finalized the Toxicological Profile for two PFAS
compounds, PFOA and PFOS. The profiles for two additional PFAS—
Hexafluoropropylene Oxide (HFPO) Dimer Acid, more commonly referred to as the
““GenX Chemicals,”” and Perfluorobutane Sulfonic Acid/Potassium Perfluorobutane
Sulfonate, referred to as PFBS—are still only in draft form. ATSDR made the
Toxicological Profiles for these additional PFAS available for public comment in 2018,
and the Profiles have not been finalized yet.

Considering the above, the Coalition recommends that the State base any
rulemaking on any forthcoming national primary drinking water standards, rather than the
draft ATSDR report. And, even if the State still seeks to base its rulemaking on the ASTDR
reference doses, the Coalition recommends that it wait until ATSDR finalizes its
Toxicological Profiles, as the science supporting ATSDR’s reference doses is not fully
developed and not generally agreed-upon in the scientific community. Moreover, ATSDR
has not even drafted profiles for some of the compounds that the State is proposing to
regulate.

The State, at best, must avoid underpinning regulations on information that the
scientific community is still debating, or using science not yet fully developed enough for
ATSDR to draft recommendations. USEPA is actively working on developing its own
assessments for these and other PFAS compounds and, consequently, final standards-
setting is still premature.

D. Specificity in the Type of Regulated PFAS

Generally, future PFAS regulations should clearly specify the individual
compounds of PFAS that it seeks to regulate. Given the wide variations in toxicities and
other characteristics exhibited by different PFAS chemicals, it is not scientifically
appropriate to group all PFAS together for purposes of risk assessment or to assume that
exposures to mixtures of PFAS necessarily bioaccumulate in one’s body in interchangeable
1:1 ratios.

Accordingly, the Coalition supports the proposed rulemaking’s specificity in
identifying which PFAS compounds are regulated and recommends that the regulation of
individual PFAS substances reflect peer-reviewed science regarding the physical,

8 See ATSDR Public Health Assessment Guidance Manual (2005) at Appendix F: Derivation of
Comparison Values (https://www.atsdr.cdc.gov/hac/phamanual/appf.html) (“MCLs represent
more realistic assumptions about toxicity and contain fewer uncertainty factors than the very
conservative ATSDR environmental guidelines.”)
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chemical, and toxicological properties of each compound. Similarly, the Coalition
recommends against including any combined PFAS standards or limits unless science
clearly demonstrates that the mixture of the PFAS compounds subject to the combined
limit results in bioaccumulation in hazardous concentrations.

E. Testing Capabilities and Reliability

The Coalition urges the State to consider the capabilities and reliability of
laboratories that test for PFAS. In other words, there is limited capacity nationally to
perform all of the analytical laboratory work and limited reliability on any given sample
result due to potential lab error, cross contamination, or other factor that could impact
results in the very low parts per trillion levels being considered. There is little doubt that
the closer the State sets a limit or standard to the detection limit, analytical sampling and
related lab results become increasingly unreliable.

For example, Coalition members who have sent split samples to multiple labs report
receiving highly variable results. Such anecdotal evidence demonstrates the potential
difficulty and unreliability of performing testing at limits that approach the detection limit.
Considering that the State can potentially impose fines, costly corrective action, or other
penalties for failing to meet regulatory limits, the regulated community must have the
ability to accurately measure PFAS to demonstrate compliance. Subjecting the regulated
community to fines, corrective action, and other penalties based on potentially unreliable
testing raises due process concerns. Accordingly, the Coalition urges the State to consider
testing capabilities and set limits and impose a regulatory scheme that account for the
variability in and limits of current laboratory testing.

F. Availability of Testing and Disposal

A limited number of established laboratories in the country have robust experiecnce
testing and reporting PFAS results. The State’s rulemaking should account for the limited
number of testing laboratories in the region. The Coalition recommends, for example, that
in regions where testing capacity is limited that the rule provide for a delayed effective date
or phased implementation that allows for laboritories to develop the expertise necessary to
reliably accommodate the increased testing that the rule will require.

Similarly, treatment technologies for PFAS are still being developed, and there is
limited capacity for the disposal of byproducts from newly-developed technologies. For
example, absorption technologies such as granular activated carbon (GAC) are being
developed as potential response measures to achieve compliance with new drinking water
standards for PFAS. The regulated community will need to safely dispose of the
byproducts of such treatment technologies used to treat PFAS in drinking water. Again,
this is another area where USEPA is taking action.

Congress, in the NDAA, mandated that USEPA, not later than one year after
enactment, “publish interim guidance on the destruction and disposal of perfluoroalkyl and
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polyfluoroalkyl substances and materials containing perfluoroalkyl and polyfluoroalkyl
substances,” which includes guidance on “spent filters, membranes, resins, granular
carbon, and other waste from water treatment.”® The Coalition urges the State to use its
resources to support the development of USEPA’s interim guidance documents prior to
independently establishing MCLs.

G. EGLE Should Consider the Rulemaking’s True Costs

The RIS fails to take into account this developing nature of treatment technologies
and availability of disposal or other treatment endpoints. The basis of the costs descibed
in sections 13 and 14 of the RIS is limited to only one report from the State of New
Hampshire. EGLE should do a more robust analysis to determine the true costs of this
proposed regulation. There is more information available about the variable costs of
treatment systems installed at locations around the country that could be considered. The
RIS also relies on the New Hampshire study for operation and maintenance costs and
discusses that the granular actived carbon media will need to replaced is an important
variable, but this does not acknowledge the uncertainty and costs associated with how to
handle that media. In Michigan, a treatment system may not be able to find a landfill to
take the spent media, and incineration of the media is currently subject to criticism and
further study. As stated in Section H above, Congress has directed USEPA to develop
guidance to specially address these issues.

The RIS also ignores the effect the drinking water standards have on remediation
sites under Part of 201 of Michigan’s Natural Resources and Environmental Protection Act.
For sites with impacted groundwater, these drinking water standards can become the
remediation standards, unless it can be demonstrated that there is in fact no one drinking
water and such exposure pathway is subject to an institutional control. Likewise, sites
being remediated under federal programs, such as Superfund, could have to address the
MCLs as applicable or relevant and appropriate requirements (ARARS) to meet as
remediation standards. For Department of Defense (DOD) sites, the NDAA requires that
cooperative agreements with states include that the DOD “shall meet or exceed the most
stringent . . . standards for PFAS in any environmental media,” including an enforceable
drinking water standard. NDAA Sec. 332(a)(2).

The costs to remediate to these proposed MCLs is not included anywhere in the
regulatory analysis. These are certainly substantial costs for the state, municipalities and
private parties that are conducting these cleanups. There are many remediation projects
underway in Michigan and across the country with data that could be used to conduct this
analysis. Without it, the regulatory analysis is significantly flawed.

In sum, this regulation, if it becomes final before there is more certainty of the
necessary underlying questions of treatment and disposal, then a more robust cost analysis

¢ NDAA Sec. 7631(4).
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must be conducted to account for the potential costs, including remediation and the range
of true disposal and ongoing operation and maintenance costs.

V. Conclusion

The Coalition appreciates the opportunity to submit these comments concerning the
proposed rulemaking. We look forward to working closely with the State regarding
developing appropriate, reasonable, and scientifically-defensible state drinking water
levels. Please feel free to call or e-mail if you have any questions, or if you would like any
additional information concerning the issues raised in these comments.

Jeffrey Longsworth

Tammy Helminski
Coordinators

Barnes & Thornburg LLP

1717 Pennsylvania Avenue NW
Suite 500

Washington, D.C. 20006-4623

I @btlaw.com
I @btlaw.com



| would like to start by saying I'm very pleased to see EGLE considering
establishing a new maximum amount of PFAS permitted in drinking water. It should be
noted that the current maximums under the EPA of 70 parts per trillion are based on
evidence from before 2008 that is not complete. The 70ppt maximum could be up to 100
times what is actually safe to consume’. That said, | would also like to encourage the
state to adopt a maximum amount of PFAS permitted in production on a per year basis.
PFAS are some of the meanest most persistent compounds?, and as of now, the only
real way to deal with PFAS contaminated soil is to remove it. There are remediative
measures being developed, but they face non-trivial efficacy and/or logistic limitations®.
This is especially important because of the intrinsic link between groundwater and
surface water. Say there’s a drum of dumped PFAS, eventually the contaminant will
leach into the soil. From the soil it will be transported either to an aquifer where we get
water, or to a river/stream/lake where we also get our water. Projections for climate
change in the midwest point to increased frequency and intensity of precipitation
events®. That means an acceleration in the transport of these compounds, either over
land or through the ground. In addition to all of that, studies are suggesting that the
atmosphere plays a role in the transport and deposition of these compounds®. This is not
a role that we currently understand, and | must suggest that in the spirit of caution we
limit the available sources. In a situation like this it just makes less sense to invest in a
bulletproof vest, and more sense to simply take the bullets out of the gun.

| thank EGLE for their time and | would be happy to pass along the resources | collected
in my research for this statement.

Grandjean, P., & Clapp, R. (2015). Perfluorinated Alkyl Substances: Emerging Insights
Into Health Risks. NEW SOLUTIONS: A Journal of Environmental and Occupational
Health Policy, 25(2), 147-163. https://doi.org/10.1177/1048291115590506

. Xiao, F., Simcik, M. F., Halbach, T. R., & Gulliver, J. S. (2015). Perfluorooctane sulfonate
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area: Migration and implications for human exposure. Water Research, 72, 64—74. doi:
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Remediation Journal, 28(2), 101-126. doi: 10.1002/rem.21553

Pathak, P., Kalra, A., & Ahmad, S. (2016). Temperature and precipitation changes in the
Midwestern United States: implications for water management. International Journal of
Water Resources Development, 33(6), 1003—1019. doi:
10.1080/07900627.2016.1238343

. Thorp, B. (2019, December 26). Rainwater can be a source of PFAs, according to new
research. Retrieved January 8, 2020, from
https://radio.wcmu.org/post/rainwater-can-be-source-pfas-according-new-research ?fbclid
=IwAR3lazJMUESkyk2mApPmv4FKNFJCjWD9hjdBFhtSzku53DGVpTbW1QO0CiTg#stre
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Hi, Eric Piehl, |||} ]I Ada Township, here in Kent County. [

This PFAS issue should not have happened. We should be testing and evaluating
chemicals before large-scale production and use, instead of waiting until after
we have a body count. But that's not the way we do things in America. Until we
change that. Regardless, now that we find ourselves in our current situation, we
have to "do what we can, with what we have, where we are.”

I read your 42-page draft rules, and I like them a lot. It seems you took an
existing document, which handles a bunch of other drinking water situations, and
expanded it to handle PFAS stuff. Awesome, assuming the structure can hold it.

On first read, your architecture and expansions look very good.

More good stuff:
e Your proposed changes neatly define PFAS. Thank you! Hard subject. Nice

job.

e Your proposed changes say that PFAS in water can be treated with granular
activated carbon. Seems reasonable to me, based on their chemical
structures. Until I find out differently, I will assume this to be true. Nice job!

e You change the word "shall" to "must". As an engineer, I was taught they
mean the same—mandatory, not optional. And I hear that lawyers are taught
the same. But if "must" clarifies things, allowing engineers, lawyers and the
general public to understand the text the same way, I support this. Great job.

Then some problematical stuff:

e You use the term "MCL" to refer to two different things: "Maximum
Contaminant Level" and what I eventually found to be "Michigan Compiled
Laws". Please try to make your text clear which meaning you intend, in each
context. And you use similar terms—"MRDL maximum residual disinfectant
level." And more terms adding "Goal" to both MRDL and MCL. Uh-oh, I need a
scorecard to keep these straight. Fortunately, you have such a scorecard
before Table 1. But it doesn't include terms not used in that table, including
"Michigan Compiled Laws." Maybe move all these to the Definitions section at

the beginning?

¢ In the chart in Parts 5 and 6, do I read this correctly: In any particular
location, if you find a PFAS in excess of 6 to 400,000 ppt (depending on the
particular PFAS), you intend to treat that location, bringing the PFAS level
down to that same level of 6 to 400,000 ppt? Not down to some other level?



e Why were these levels of 6 to 400,000 ppt chosen? Presumably, these levels
are based on science? You have sources on this? Until I find out differently, I
will assume you do. (Huge range, by the way—five orders of magnitude. Must
be a good story there interesting to us chemistry geeks.)

So I am greatly in favor of your draft rules. Good job. Go do that! And thank
you for being open and transparent about this, and holding these public hearings!
Great job.

But I have a fear. 25 years ago, I lived in Brighton, Michigan, in Livingston
County. And we had an old plastics factory, south of town right by US-23, that
had a plume of toxic TCE (or PCE—it's been a while) expanding underground from
its site. As I recall, MDNR had plans to treat this plume, using the same granular
activated carbon process proposed here for PFAS. But then we got a new
governor—Engler, in this case—whose DNR then changed the levels—the
"Maximum Contaminant Level" presumably—on TCE or PCE, so the DNR no longer
had to clean up the site. With the wave of a hand, poof, the toxic plume was
gone. Even though to the people of Brighton, we still had this toxic plume
expanding from the site, still taking out 3 or 4 family wells each year on its way
toward Hamburg and the Huron River, still causing the City of Brighton's water
department to extend its lines to new neighborhoods way out of town, eventually
sinking a new well and building a hew water tower. These were large costs, for
our little town of 7,000 people. I don't know what you can do about it, but I do
have this fear that if things get going well to treat our PFAS problems, that
somehow someone might kick it off the rails.

Uh, oh, I just used "toxic" the same way you do. But my biology geek buddies
say that that to a biologist, toxins are produced by biology. TCE and PCE and
PFAS are produced by people, which would make them "poisons," not "toxins."
Maybe the medical community is different? I don't know.

As I recall, TCE and PCE are also carcinogens and teratogens—they cause cancer
and birth defects! Which brings up the question, I assume PFAS are poisons—
substances that can cause death, injury or harm to organisms. Are PFAS also
carcinogens or teratogens? I don't know—I didn't even think of this until a couple
hours ago.

Do you have a schedule? When will we see concrete and steel going up?
Anything you can tell us?

Thank you! Best wishes to you all, keeping our drinking water safe for us, our
kids, and our grandkids.
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Good evening. My name is Jaime Fleming. | work for the City of Wyoming as the laboratory manager for the

Utilities Department. | am also the chair-elect for the Michigan Section of the American Water Works

Association and | am here today in that capacity.

| was able to participate the in the rulemaking process via the stakeholder listening sessions. | appreciated the
transparency, active listening, and cooperative spirit on the part of EGLE’s representatives. Throughout the
conversations, it was evident that everyone in the room, no matter the group they represented, was
approaching the rules from the perspective of what is in the best interest of public health. The listening
sessions were conversational, with open dialogue, not just about the rules at hand, but also stretching into the

tough questions and challenges that remain ahead of us.

As for the feedback given on the rules, much of what was brought to the table from the stakeholders in the
sessions | attended was reflected in the final form. We understand that it is not possible to create rules that
are a perfect fit for every interested group. But, the proposed rules appear to be straightforward and follow a
format that utilities are familiar with as they utilize existing regulatory patterns for other organic compounds.
Additionally, there are key places where the rule language is appropriately flexible — for instance, in the
allowable treatment technologies or for approval of alternative testing methods. Because our understanding

of the science is developing alongside these rules, and will continue after they are in place, this flexibility is

crucial.

EGLE has been forthcoming with details of implementation, intention, and application that can’t be detailed in
the regulatory framework. It is clear EGLE has done a significant amount of work to anticipate challenges and

questions that will arise as the rules go into effect.



As many voices have shared, there are some key points that must remain in the forefront of the broader PFAS

conversation.

Michigan has done great things through the work of MPART. Their efforts have put public health first, while
being grounded in science. Our understanding of PFAS is unfolding and will continue to unfold well past the
implementation of rules for seven of the compounds. It is imperative that we continue to approach PFASin a
science forward way, always focusing on what is best for public health. In the realm of drinking water, that

will mean carefully assessing and balancing PFAS with other elements of water quality.

Protecting public health comes with a price tag. | know that drinking water professionals across the State take
up this responsibility with the utmost of care and dedication. But, make no mistake, the cost of additional
requirements for monitoring and in some cases implementing treatment is not insignificant, especially for
small systems. In the end, water supplies must balance competing priorities, and most often it falls to the
ratepayers to fund these efforts. As we move forward with these rules, and with others already in place, the
availability of funding sources must continue to be an ongoing, important discussion in order to provide safe

drinking water in an affordable, equitable way.

Creating drinking water standards for PFAS is just one piece of the PFAS puzzle. These standards cannot stand

alone without real, enforceable protections for our source water. We must find a way to break the PFAS cycle.

This requires that we continue the holistic approaches through bodies like MPART.

Michigan is leading the way. We look forward to the continuation of that work.

@

F2



Michigan Department of Environment, Great Lakes, and Energy

The Wolverine Community Advisory Group represents concerned citizens that have been
impacted by PFAS contamination from the Wolverine World Wide Tannery in Rockford, Michigan and
their disposal sites at House Street & the Wolven/Jewell neighborhoods. The contaminated area covers
25 square miles and PFAS compounds have been detected in 800+ residential wells and the Plainfield
Township municipal water supply which serves over 40,000 people. Given the urgency of the PFAS crisis
and need for drinking water standards that are protective of human health, we support the Maximum
Contaminant Levels (MCLs) currently recommended by MPART and feel these values are an important
first step in the restoration and protection of our water supplies. Since the science related to PFAS is

rapidly evolving, we recommend that future considerations be given to the concerns described below.

PFAS is a class of chemicals that includes 4000+ compounds and we should be regulating PFAS
as a class of chemicals. The regulation of individual PFAS chemicals, in this case the 7 MCLs considered
by MPART, is not protective against the likelihood of additive or synergistic effects from exposure to the
chemical mixtures encountered in the environment. Water testing results usually show that individuals
are exposed to multiple PFAS compounds in their water and Michigan should establish a future value for
total PFAS and/or chemical classes (C6, C8, etc.). Please consider the work that the State of

Massachusetts has done to support their proposed MCL of 20 ppt for Total PFAS Compounds.

Michigan should endeavor to reflect the best science in its assessment of drinking water
standards protective of public health and give special consideration to the most vulnerable populations
exposed to PFAS. Fetuses, children, pregnant women, and other susceptible populations such as the
elderly and individuals suffering from chronic illness and suppressed immune systems are more sensitive

to contaminants due to physiological and developmental differences from healthy adults.



The Wolverine Community Advisory Group appreciates the opportunity to comment on this
important legislation. Setting MCLs for the seven PFAS compounds is overdue and in the absence of
federal safeguards, Michigan must act to protect drinking water and reduce public health risks. The
widespread occurrence of PFAS chemicals in Michigan’s drinking water, their persistence, and ability to

bioaccumulate/circulate in blood serum underscore the need for swift adoption of the proposed MCLs.

Sincerely,

e
/)

The Wolverine Community Advisory Group

i|iiiii il iii|sii| Pi.D.| Leadership Committee Co-Chair
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My name is Elaine Chottiner. I'm a retired hematology/oncology physician. | spent 30 years
caring for patients with blood disorders and cancer, many linked to pesticides, workplace
exposures and other environmental toxins. As part of a Health Leaders Fellowship with the
Ecology Center, | performed a comprehensive literature review on the health effects of PFAS
with a focus on the newer, short-chain chemicals. | was shocked by what | learned. In my
profession, drugs don’t come to market until they have undergone rigorous testing and are
proven to be safe and efficacious. In the world of industrial chemicals, it appears that these
safeguards don’t apply until harms emerge and the public demands accountability.

| applaud the work that MPART is doing. However, | am concerned about the proposed MCLs
and want to make the following points:

Evolving studies suggest that PFAS pose the highest risks for the most vulnerable
populations — pregnant and lactating women, the developing fetus, and infants and

children.

Older epidemiologic data from studies such as the C8 Project suggested links to various
diseases. Recent studies are more alarming. PFAS appear to be endocrine disruptors
that interfere with the function of normal hormones including estrogen, testosterone and
thyroid. They impact pregnancy and fetal development, fertility and thyroid function.
PFAS also appear to impair immunity, particularly in children — possibly by interfering
with the way white blood cells recognize vaccines and foreign substances. These
abnormalities occur in real time. This means that unlike cancer, these risks are not
necessarily related to duration of exposure or bioaccumulation, but that ANY level of
exposure to PFAS at critical times can cause potentially devastating health problems.

Shorter is not better.

The introduction of GenX and other short-chain PFAS was based upon inadequate and
misleading scientific studies. Most of the assumptions regarding their limited toxicity
have been disproven. As your own experts have noted, we have very scant information
on short-chain PFAS. They are easily absorbed in humans, circulate in the bloodstream,
cross the placenta, appear in semen and breast milk, and bioaccumulate. They pose an
even greater risk, since current filtration systems do not adequately remove them. The
proposed MCLs for the short-chain PFAS are far too high.

PFAS should be regulated as a class

It is rare that we see contamination by single chemicals, and the health hazards are
magnified by cumulative exposure.

PFAS don’t belong in our water, our wildlife, our food chain, our bodies or our children. | urge
you to reexamine and significantly lower the recommended regulatory levels for all PFAS
including short-chain compounds, to expand the regulations to cover all PFAS as a class, and to
commit to regular reviews of emerging scientific studies in order to update these standards as

needed.



Good Evening, thank you for your efforts today. I realize that it is your job
however, it is the sincerity with which you perform the functions of your

assignments that is appreciated by those of us who come to you today.

My name is Jim Egged and I come to you this evening as a retired firefighter and

grandfather. This is Hailee and she is one of the reasons I am here.

As a firefighter I was placed on the Western Wayne Hazardous Incident Response
Team. In the course of executing the functions of my sworn duties I have had the
occasion to use AFFF firefighting foam. As a firefighter it was my sworn duty to
protect those who look to us for their safety. I regret that as firefighter I have failed
in my obligation to protect the most vulnerable who look to me to protect them. In
the use of AFFF I have poisoned her water with one of the PFAS chemicals.

As a firefighter and hazardous incident responder I should be painstakingly aware

of the chemicals we are dealing with and use.

As you know, PFAS builds up in the body over time and can lead to significant
health complications, like cancers, thyroid conditions, auto-immune diseases and
reproductive issues. I am 60 years old, she is only 8, you can only imagine the
damage to children as they grow to become adults, these chemicals can do their

bodies.

That is why I am here. Now that we are aware of the consequences of the use and
longterm effects of the PFAS family of chemicals I want to work with the
Department of Environment, Great Lakes and Energy to ensure that the levels of
this family of chemicals be adopted in the proposed rule changes. The state is

considering limits for the following chemicals:

10of2



o PFNA (6-parts per trillion)

e PFOA (8-parts per trillion)

e PFOS (16-parts per trillion)

o PFHxS (51-parts per trillion)

e (GenX (370-parts per trillion)

e PFBS (420-parts per trillion)

e PFHXA (400,000-parts per trillion)

These science-based limits for PFAS contaminants are a significant step forward
for ensuring Michiganders have safe, clean drinking water.

Furthermore, the state should set a combined total limit for all of the toxic
contaminants, instead of smaller limits for each chemical. Establishing a combined
total standard for PFAS contaminants will set the baseline for ensuring

Michiganders have safe, clean water to drink.

As concerned protectors of those who cannot defend themselves, we need to guard

against the resistance that would be profiteers who will fight these proposed
protections. This is why I am entering my comments into the public record, to

ensure the state hears our priorities as they move forward in the process and protect

the most vulnerable among us.
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Pollutants in Michigan’s Environment is contrary to Michigan’s Economic health

GDP

v From time to time over 2 decades, | have been questioning GDP, Gross Domestic
Product, as an accurate measure of real economic health.

v In my parent’s and grandparent’s age, when American corporations were national and
not international, there was a more fulsome correlation between corporate earnings
and take home pay. This is no longer case.

4 Many of saw this in the years after 2008 financial crisis as the metrics of federal
economic health were repaired, yet most Americans were not made whole.

v A handful of economists around the world saw this too.

Joseph Stiglitz

4 Professor of Economics at Columbia University, received the Nobel Prize for his
published work: The Price of Inequality. Before and Since this 2012 noted work, Stiglitz
has been defining the limits of GDP and exploring alternatives.

4 This book was my introduction.

SEEA (System of Environmental Economic Accounting)

v UN Statistical Accounts established this framework in 2009. Although refinement and
development remain, but it has produced policy worthy concepts capturing interactions
between environment and economy. It is a way forward out of an old model that
assumes unlimited resources to one that deals with the reality of sustainability.

Michigan Policy and Legislative Makers need to connect the dots to answer revolving issues.

For example, let’s link: demographic trends, business decision matrix, and whether or not

Michigan’s water is fit to drink.

° Demographics: Michigan has one of the oldest populations in the USA

° Trend: Michigan has a brain-drain problem and difficulty attracting business AND this is
a regulation problem—but not one of too much regulation. Itis a problem of too little.

o Decision Matrix: Appeal/Suitability is of top concern when a business considers locating
to Michigan, because it has direct implications of attracting and retaining talent.

° Indeed, Michigan Public Schools are in the top 10—but if you can’t drink the water why
even attack the list.

° Today there are large swaths of Michigan | would never raise my family because it could

kill them or set them up for chronic disease later in life.
. PFAS is poison.

| thank my State Legislators, Rabhi and Irwin, and my Congressional Leader, Dingell, for not
sweeping PFAS under the rug.

Lisa Patrell
Washtenaw350

mail.com
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Visit us at Michlgan.gov/EGLEconnect to sign up for email updates,
follow us on Twitter, or subscribe to our YouTube channel.







/0

=

PSS N P™ MICHIGAN DEPARTMENT OF

=uL= ENVIRONMENT, GREAT LAKES, AND ENERGY

h EGLE | 800-662-9278
F?UV.:ECL SZ;]L é&ml&ﬁ " éovf/\d LL ivcn Gour pacds a0t
(leaf ot
l oY »MUL ac /,Uc\

Uﬁ&\ '\01 J(hc W{t ol hoay Se nUDCJ
A b@ c@mm)m ot Omak%mdd

ML@ ooood .\Jmm/thﬂjzdxw

’\) 0.0 e ?aw’ S ald&oe (LOD(DD(\\CBI)

~\

(S, dsum e, e prod L @(&Lu“%

Q)/\%GN”)W(SQ& L”\Chu\ i&i(gn «W\g/u(
\3\7{@*\ and Coll MS&CUCF

QWA/\V\O"G/YLQ\ AVT D/’svuJ(&\C/ CC&{”S
"LL’\\BMIK ST 524/\&}77\/ M Q?‘u)mz d/)@( &/fﬁ

(‘%WJ\/L 12995 ﬂé/ (ﬁawfmq /Zq,w

‘/,5(7//2;/14/{(4// Mﬂ/ {/ma/m/(a/j é{ﬂ,ﬁ
0 somg do b poeed fv sorw conl

/ﬂwwz&/j
» ¥ O®mn

Visit us at Michigan.gov/EGLEconnect to sign up for email updates,
follow us on Twitter, or subscribe to our YouTube channel.







N\
&
N P™ MICHIGAN DEPARTMENT OF

= >
E=NT e :NVIRONMENT, GREAT LAKES, AND ENERGY

Michigan.gov/EGLE | 800-662-9278

Keﬁ ard g purept Jcost am g8

“The . wx)/e offhes gza/f’ pay fa r o
L. GM a(w# w/allfz ouy /7(9@/J/7, gq{m/?/ Of
M Aol our lives belauls D0/ (citess

//& our ffcz#f Lasg, (2 mm/ Qer
as Jhair #mM (a1

o hoawve G ilme \

(Jb- hawe Joryer diotaw
L(/ei A0 4 104760 ZOLU 76 5 /0{/
Audd ZDL@ 27}! 74//1 CL/L/[(:/J/ :

[

Hlease oo nol wadteovalur Ouws bealih.

Ind | Hhink that A (/Oa doﬁ@//é/ 79 E&/ 7

“M(/Wé 747 #/7? //7;/%16/ /é 0oy 2 COn 0/%4/ /A
Lo fef b/ GStpn 8hrng -

YA Pt
> N W Win
Visit us at Michigan.gov/EGLEconnect to sign up for email updates,
follow us on Twitter, or subscribe to our YouTube channel.



USAA %Lju VL\(\_

) Do, VAl %103

o LuaShienacd € U




N P™ MICHIGAN DEPARTMENT OF

ey 24
ENJ L& :\VIRONMENT, GREAT LAKES, AND ENERGY

Michigan.gov/EGLE | 800-662-9278
/'! Urae  Lou 70 Ut Lhe
Dot pﬁ&s/b& Stinda rfls 1 -
‘P/&ﬁ”(/w@ evr fealtly. s Adetaclod
/OM Ltre’ thiciin Leasue of
()Oﬁ@/