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DR. ROBYN PRUEITT'S PRE-FILED ANSWERS TO THE ILLINOIS ENVIRONMENTAL 
PROTECTION AGENCY (IEPA) 

IEPA Question 1 

Have the toxicity assessments for each of the proposed PFAS undergone peer-review and public comment 
prior to the issuance of the final toxicity values? 
 
Answer 1 

Yes; however, just because an assessment has undergone peer review and public comment does not indicate 
that the agencies made the changes suggested by the peer reviewers and public commenters or that the 
assessments are free from significant issues.  Moreover, IEPA did not critically evaluate the toxicity 
assessments or the toxicity evidence underlying the toxicity values to ensure that the most scientifically 
supported toxicity values were chosen as the bases for the Proposed PFAS Standards. 
 
IEPA Question 2 

With the exception of the toxicity value developed by Illinois EPA to calculate an MTBE  (methyl-tertiary-
butyl ether) standard, as no oral reference dose in available within the  toxicity hierarchy, can you discuss 
any constituent in Part 620 other than PFAS, with a toxicity value that is not based on a "third-party 
evaluation"? 
 
Answer 2 

I did not review the toxicity values chosen for any constituent other than PFAS in IEPA's proposed Part 
620 groundwater standards.  Regardless, even if the other constituents are all based on third-party toxicity 
evaluations using the US EPA Screening Level Hierarchy, IEPA's approach would remain flawed because 
it chose the toxicity values from the hierarchy without any independent evaluation of their scientific rigor 
and appropriateness to ensure that the most scientifically supported toxicity values were chosen as the bases 
for the Proposed PFAS Standards. 
 
IEPA Question 3 

Please explain how developing potable resource standards using toxicity values developed for drinking 
water is considered an inappropriate situation. 
 
Answer 3  

My testimony does not indicate that deriving potable resource standards using toxicity values developed 
for drinking water is inappropriate.  However, the toxicity values chosen by IEPA as the bases for the 
Proposed PFAS Standards were not developed specifically for drinking water; they are either reference 
doses (RfDs), minimal risk levels (MRLs), or cancer slope factors that were derived by agencies to indicate 
an exposure level that is safe for humans with an adequate margin of safety.  For example, an RfD is defined 
as "an estimate…of a daily exposure level for a human population, including sensitive populations, that is 
likely to be without an appreciable risk of deleterious [i.e., adverse] effects during a lifetime"(US EPA, 
1989). An MRL is defined as "an estimate of the daily human exposure to a hazardous substance that is 
likely to be without appreciable risk of adverse noncancer health effects over a specified route and duration 
of exposure" (ATSDR, 2021).  These types of toxicity values have been used to develop drinking water 
screening levels and standards, but they are not specifically derived for that use.   
 
Regardless, the issue is not whether these toxicity values can be used to develop potable resource standards 
(which they can), it is that IEPA chose the toxicity values from the US EPA Screening Level Hierarchy 
without any independent evaluation of their scientific rigor and appropriateness to ensure that the most 
scientifically supported toxicity values were chosen as the bases for the Proposed PFAS Standards. 
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IEPA Question 4 

For what reasons do you believe the selection of toxicity values from U.S. EPA’s toxicity hierarchy is not 
appropriate for setting health-based potable resource standards? 
 
Answer 4 

The US EPA Screening Level Hierarchy is intended for use in the selection of toxicity values for the 
derivation of regional screening levels (RSLs).  It is not intended to be used for choosing a toxicity value 
upon which to base an enforceable groundwater standard, and it is not appropriate to use it for this purpose 
without a careful evaluation of the available toxicity values to ensure that standard practices were used in 
deriving those values and that the values represent appropriate health endpoints.  In fact, US EPA 
specifically states in its RSL "User's Guide" that "[w]hen using toxicity values other than tier 1," such as is 
the case here, "users are encouraged to carefully review the basis for the value…" (US EPA, 2022a).  The 
toxicity values at issue are not Tier 1 values. 
 
The US EPA Screening Level Hierarchy represents a highly limited set of evaluations with potential toxicity 
values, and does not represent the full extent to which these PFAS have been evaluated in the context of 
risk assessment by other state, federal, and international agencies.  A critical review of all available toxicity 
values would be most appropriate if IEPA does not intend to follow established human health risk 
assessment practices to derive its own toxicity values.  If IEPA's process is to choose from only this limited 
set of evaluations, then it should conduct an independent assessment of the scientific rigor and 
appropriateness of each evaluation to ensure that it has chosen the most scientifically supported toxicity 
values as the bases for the Proposed PFAS Standards. 
 
IEPA Question 5 

Do you agree RSL standards, which bases its toxicity selection on the U.S. EPA toxicity hierarchy are 
health-based standards?  
 
Answer 5 

While RSLs are health-based guidance values recommended for screening purposes in the initial evaluation 
of contaminated sites to determine which substances at the site warrant further investigation (US EPA, 
2022a), they are not intended to be cleanup levels or legally enforceable standards (US EPA, 2022a).  
 
IEPA Question 6 

Do you agree that ingestion of groundwater is as appropriate health-based endpoint for the calculation of 
health-based potable resource standards?  
 
Answer 6 

Ingestion of groundwater is not a "health-based endpoint" (i.e., health effect); it is an exposure pathway.  
 
IEPA Question 7 

Are you aware that Illinois EPA uses the toxicity hierarchy in calculating remediation objectives for 35 Ill. 
Adm. Code 742 (TACO)?  
 
Answer 7 

Whether IEPA uses the US EPA Screening Level Hierarchy to calculate remediation objectives is not 
relevant.  In the context of developing the Proposed PFAS Standards, if IEPA chooses third-party 
evaluations from the hierarchy, then IEPA should conduct an independent assessment of the scientific rigor 
and appropriateness of each third-party evaluation to ensure that it has chosen the most scientifically 
supported toxicity values as the bases for the Proposed PFAS Standards. 
 
IEPA Question 8 
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Are you aware that Illinois EPA introduced the toxicity hierarchy in its Part 620 R2008-018 updates, which 
was finalized by the Illinois Pollution Control Board in 2012, with its approval of the use of the hierarchy? 
Do you disagree with the Board’s findings?  
 
Answer 8 

Regardless of whether the Board approved the use of the US EPA Screening Level Hierarchy in the Part 
620 R2008-018 updates, the Board did not mandate its use, and IEPA should exercise judgment in 
determining whether the hierarchy is appropriate to use and, if so, how it is applied. In developing the 
Proposed PFAS Standards, IEPA should not blindly follow the hierarchy and should instead conduct an 
independent evaluation of the scientific rigor and appropriateness of each toxicity value to ensure that it has 
chosen the most scientifically supported toxicity values as the bases for the Proposed PFAS Standards. 
 
IEPA Question 9 

Do you believe the US EPA Office of Water’s 2016 PFOS toxicity evaluation is more scientifically sound 
than the use of updated toxicity studies for comparison? Please explain your response. 
 
Answer 9 

The recency of a toxicity study or a toxicity evaluation does not necessarily indicate whether it is more 
scientifically sound than studies or evaluations conducted at earlier time periods.  Each evaluation should 
be assessed for its scientific rigor and appropriateness regardless of when it was conducted.  IEPA failed to 
undertake such an assessment before choosing a PFOS toxicity value. 
 
IEPA Question 10 

Does RSL use the 2016 toxicity value when developing its health-based standards for PFAS?  
 
Answer 10 

No. US EPA uses its Screening Level Hierarchy for RSLs and, therefore, it does not use the RfD from US 
EPA Office of Water's 2016 PFOS toxicity evaluation for its PFOS RSL because the RfD from such an 
evaluation is lower in the hierarchy than the Agency for Toxic Substances and Disease Registry (ATSDR) 
MRL.  This does not mean, however, that it is appropriate for IEPA to take the same approach for the 
Illinois proposed PFOS groundwater standard, because the proposed standard is not a screening level.  IEPA 
should choose the toxicity value used in developing the proposed PFOS groundwater standard only after it 
engages in an independent evaluation of the scientific rigor and appropriateness of available toxicity values 
to ensure that the most scientifically supported toxicity value is used.  IEPA has failed to undertake such 
an evaluation. 
 
IEPA Question 11 

Did US EPA select the ATDSR MRLs as the noncancer toxicity values for use in developing its RSL health-
based screening levels? 
 
Answer 11 

US EPA selected the ATSDR MRLs for PFOA, PFOS, PFHxS, and PFNA in developing the RSLs for these 
four PFAS.  However, it is not appropriate for IEPA to take the same approach in developing the Illinois 
Proposed PFAS Standards because they are not screening levels.  IEPA should choose the toxicity values 
used in developing the Proposed PFAS Standards only after an independent evaluation of the scientific 
rigor and appropriateness of available toxicity values to ensure that the most scientifically supported 
toxicity values are used.  IEPA has failed to undertake such an evaluation. 
 
IEPA Question 12 

Do you believe it is not appropriate for US EPA to utilize the ATSDR MRL toxicity values when calculating 
health-based screening levels? Please explain your response. 
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Answer 12 

How US EPA chooses its toxicity values for calculating health-based screening levels has no bearing on 
my testimony, which focuses on how IEPA chose its toxicity values for developing the Proposed PFAS 
Standards.  As noted above, just because US EPA takes this approach for its RSLs does not mean that it is 
appropriate for IEPA to do the same in developing the Proposed PFAS Standards because they are not 
screening levels.  IEPA should choose the toxicity values used in developing the Proposed PFAS Standards 
only after an independent evaluation of the scientific rigor and appropriateness of available toxicity values 
to ensure that the most scientifically supported toxicity values are used.  IEPA has failed to undertake such 
an evaluation. 
 
IEPA Question 13 

Do you disagree with US EPA's RSC assessment using its Decision Tree that data is insufficient to allow 
for a quantitative characterization of different exposure sources? Please explain your response. 
 
Answer 13 

Yes, and other states also disagree with using US EPA's default relative source contribution (RSC) of 20% 
for PFAS.  The default value is not scientifically supported and is more stringent than necessary.  The 
default RSC of 20% is the most conservative RSC value used by regulatory agencies, but a higher (and less 
stringent) RSC value can be determined if information regarding exposure to the specific chemical of 
interest is known, such as by using the US EPA (2000) "Exposure Decision Tree" for selecting an RSC.  
Several other states have used this methodology, combined with publicly available data on background 
concentrations of PFAS in the serum of the general US population, to estimate higher RSC values for 
several PFAS.  For example, the Michigan Department of Health and Human Services (MDHHS, 2019) 
assumed an RSC value of 50% for PFOA, PFOS, PFHxS, and PFNA in its derivation of public health 
drinking water screening levels for these PFAS, and the Minnesota Department of Health (MDH) also 
assumed an RSC value of 50% for deriving its health-based guidance for drinking water for PFOA (MDH, 
2020a), PFOS (MDH, 2020b), and PFHxS (MDH, 2020c).  There are also multiple studies of dietary, dust, 
and inhalation exposure to PFOA and PFOS that do not indicate that exposures other than drinking water 
are likely to add up to 80% of the allowable daily intakes of PFOA and PFOS at their current RfDs or 
MRLs. 
 
IEPA Question 14 

Are products containing PFOA, PFOS or other PFAS present in homes and businesses in Illinois allow for 
exposure to PFAS? 
 
Answer 14 

This question is unclear as asked.  To the extent this question seeks to imply that PFAS exposure levels 
from products containing certain PFAS will add up to 80% of allowable daily intakes for any specific PFAS, 
the available data do not support that conclusion. 
 
IEPA Question 15 

Can these products provide humans, especially young children, a route for exposure to PFAS? 
 
Answer 15 

To the extent this question seeks to imply that PFAS exposure levels from products containing certain PFAS 
will add up to 80% of allowable daily intakes for any specific PFAS, the available data do not support that 
conclusion. 
 
IEPA Question 16 

Is Method 8327 a validated method for analyzing potable resource water? Please explain your response. 
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Answer 16 

US EPA SW-846 Method 8327 is not a validated analytical method for measuring PFAS concentrations in 
drinking water.  According to US EPA's most recent update of this method, it has only been validated for 
non-potable groundwater, surface water, and wastewater (US EPA, 2021c).  Method 8327 is also not listed 
as an approved method for analyzing PFAS for comparison to drinking water standards (US EPA, 2022b).   
 
Regardless of whether Method 8327 is validated for potable water, however, the lower limits of 
quantification (LLOQs) for this method are higher than or similar to the IEPA Proposed PFAS Standards 
for PFOA, PFOS, and PFNA (US EPA, 2019a), so it is unlikely that these PFAS could be reliably measured 
at concentrations nearing their proposed groundwater standards.  Unreliable measurements of PFAS 
concentrations in groundwater samples cannot be used with any certainty to evaluate compliance with 
health-based groundwater standards.  In fact, US EPA SW-846 Method 8327 specifically advises that 
"optimally, LLOQs should be less than the desired decision levels or regulatory action levels" for the 
intended application and the data quality objectives established for the method (US EPA, 2021c). 
 
IEPA Question 17 

Is analyzing groundwater based on its use as a potable resource appropriate using a method derived for 
non-potable uses? Please explain your response.  
 
Answer 17 

No.  According to US EPA, all test methods used to measure chemicals in drinking water should be 
approved for nationwide use in all matrices (US EPA, 2022c).  As noted above, US EPA SW-186 Method 
8327 has not been approved for analyzing PFAS for comparison to drinking water (i.e., potable water) 
standards (US EPA, 2022b). 
 
IEPA Question 18 

Are there potable water methods available to analyze to minimum reporting levels at or below the proposed 
PFAS potable resource standards? 
 
Answer 18 

Yes.  US EPA Method 533 and US EPA Method 537.1 are validated methods for analyzing PFAS in 
drinking water (i.e., potable water) from groundwater sources (US EPA, 2022d).  The lowest concentration 
minimum reporting levels (LCMRLs) for the six PFAS with IEPA proposed groundwater standards for 
Method 537.1 are all below the proposed standards (US EPA, 2020).  US EPA (2021d) will use Method 
533 for measuring these PFAS in drinking water for the Fifth Unregulated Contaminant Monitoring Rule 
(UCMR 5), however.  For Method 533, the LCMRL for PFOA (3.4 ng/L) (US EPA, 2019b) is higher than 
the IEPA proposed PFOA groundwater standard (2 ng/L), so PFOA concentrations cannot be reliably 
measured for comparison to this proposed standard. 
 
IEPA Question 19 

Are there circumstances when a linear model is appropriate for deriving a cancer toxicity value when 
carcinogens are not demonstrated to act via a mutagen mode of action? 
 
Answer 19 

No, although regulatory agencies such as US EPA often use a linear dose-response model as a default if the 
mode of action has not been ascertained, which is a conservative approach (US EPA, 2005).  Such an 
approach is not necessary or appropriate for PFOA, however, as it is well-documented in the literature that 
PFOA is not genotoxic or mutagenic (Crebelli et al., 2019; Kennedy and Symons, 2015; EFSA CONTAM, 
2018; ATSDR, 2021).  Rather, the scientific literature indicates that the modes of action for tumors observed 
in rodents after exposures to high concentrations of PFOA are peroxisome proliferator-activated receptor 

Electronic Filing: Received, Clerk's Office 11/23/2022



 
 
 

   6 

 
G:\Projects\222172_3M_IEPA_Regulatory\WorkingFiles\Prueitt Answers to Pre-filed Questions_11-23-2022.docx 

alpha (PPARα)-mediated and/or involve sustained increases in cholecystokinin (CCK), and these modes of 
action involve a threshold (and are not relevant to humans) (Corton et al., 2018; Kennedy and Symons, 
2015; Biegel et al., 2001; Klaunig et al., 2003, 2012).  Use of a linear dose-response model for a threshold 
carcinogen is not appropriate, as US EPA cancer guidelines indicate that a non-linear approach should be 
used when data indicate a lack of linearity (i.e., the presence of a threshold) at low doses and the chemical 
does not have mutagenic activity (US EPA, 2005). 
 
IEPA Question 20 

Does Section 5/58.2 of the Illinois Environmental Protection Act define a carcinogen, in part, as classified 
a category 1 or 2A/2B carcinogen by World Health Organization’s International Agency for Research on 
Cancer (IARC) classify PFOA as a "2B" carcinogen? 
 
Answer 20 

My testimony does not dispute whether IEPA used its own definition of a carcinogen; however, it does 
dispute an interpretation of PFOA as a human carcinogen, as neither animal nor human data support such 
a conclusion.  In its classification of PFOA as a "2B" carcinogen, IARC (2016c) stated that the evidence in 
humans and experimental animals supporting carcinogenicity was only "limited," and that it could not rule 
out chance, bias, or confounding in human studies with reasonable confidence.  IEPA did not independently 
evaluate the evidence for the potential human carcinogenicity of PFOA or consider the important 
uncertainties regarding a causal relationship between PFOA exposure and cancer in humans.  Regardless 
of IEPA's definition of a carcinogen, proposing a groundwater standard based on carcinogenic effects for a 
chemical that does not have evidence to support human carcinogenicity is not scientifically appropriate.  
 
IEPA Question 21 

Would not defining PFOA as a carcinogen violate the Illinois Environmental Protection Act? 
 
Answer 21 

This question calls for a legal conclusion. My testimony focuses on the fact that the evidence does not 
support PFOA as a human carcinogen, and thus, a groundwater standard for PFOA should not be based on 
carcinogenic effects. 
 
IEPA Question 22 

Did you file your concerns regarding the PFOA toxicity assessment with California EPA during its peer-
review and Public Comment sessions?  
a) If yes, please provide a copy of your comments submitted to California EPA and California EPA’s 
response to your comments.  
b) If no, please explain why you are bringing up these concerns during Part 620 rulemaking and did not 
during the toxicity assessment. 
 
Answer 22 

No, I was not engaged to submit comments on California Environmental Protection Agency's Office of 
Environmental Health Hazard Assessment (CalOEHHA's) PFOA toxicity assessment.  However, my 
testimony focuses on appropriate methodology for setting groundwater standards.  If an agency is going to 
use toxicity values derived by other agencies, such as the PFOA cancer slope factor derived by CalOEHHA, 
it should first conduct an independent assessment of the scientific rigor and appropriateness of the toxicity 
values to ensure that it has chosen the most scientifically supported toxicity values as the bases for the 
proposed PFAS groundwater standards.  Instead, IEPA's process for selecting toxicity values blindly 
follows what other agencies have done and ignores any issues related to the underlying studies and the 
methods used to derive the toxicity values.  Thus, IEPA has assumed no responsibility for ensuring that the 
toxicity values it chooses are based on sound science and appropriate methodologies, and indeed, IEPA has 
failed to investigate any criticisms of the various toxicity values it chose. 
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IEPA Question 23 

Did you file your concerns regarding the PFBS toxicity assessment with U.S. EPA during its peer-review 
and Public Comment sessions during development of its Provisional Peer[1]Reviewed Toxicity Value 
(PPRTV)?  
a) If yes, please provide a copy of your comments submitted to U.S.EPA and U.S. EPA’s response to your 
comments.  
b) If no, please explain why you are bringing up these concerns during Part 620 rulemaking and did not 
during the toxicity assessment. 
 
Answer 23 

No, I was not engaged to submit comments on US EPA's PFBS toxicity assessment.  However, my 
testimony focuses on appropriate methodology for setting groundwater standards.  If an agency is going to 
use toxicity values derived by other agencies, such as the PFBS Provisional Peer Reviewed Toxicity Value 
(PPRTV) derived by US EPA, it should first conduct an independent assessment of the scientific rigor and 
appropriateness of the toxicity values to ensure that it has chosen the most scientifically supported toxicity 
values as the bases for the proposed PFAS groundwater standards.  Instead, IEPA's process for selecting 
toxicity values blindly follows what other agencies have done and ignores any issues related to the 
underlying studies and the methods used to derive the toxicity values.  Thus, IEPA has assumed no 
responsibility for ensuring that the toxicity values it chooses are based on sound science and appropriate 
methodologies, and indeed, IEPA has failed to investigate any criticisms of the various toxicity values it 
chose. 
 
IEPA Question 24 

Did you file your concerns regarding the PFHxS, PFNA and PFOS toxicity assessments  with CDC’s 
Agency for Toxic Substances and Disease Registry (ATSDR) during its  peer-review and Public Comment 
sessions during development of its Minimal Risk  Levels (MRLs) for these chemicals?  
a) If yes, please provide a copy of your comments submitted to ATSDR and ATSDR’s response to your 
comments.  
b) If no, please explain why you are bringing up these concerns during Part 620 rulemaking and did not 
during the toxicity assessment.  
 
Answer 24 

No, I was not engaged to submit comments on ATSDR's toxicity assessments of PFHxS, PFNA, and PFOS.  
However, my testimony focuses on appropriate methodology for setting groundwater standards.  If an 
agency is going to use toxicity values derived by other agencies, such as the PFHxS, PFNA, and PFOS 
MRLs derived by ATSDR, it should first conduct an independent assessment of the scientific rigor and 
appropriateness of the toxicity values to ensure that it has chosen the most scientifically supported toxicity 
values as the bases for the proposed PFAS groundwater standards.  Instead, IEPA's process for selecting 
toxicity values blindly follows what other agencies have done and ignores any issues related to the 
underlying studies and the methods used to derive the toxicity values.  Thus, IEPA has assumed no 
responsibility for ensuring that the toxicity values it chooses are based on sound science and appropriate 
methodologies, and indeed, IEPA has failed to investigate any criticisms of the various toxicity values it 
chose. 
 
IEPA Question 25 

Did you file your concerns regarding the HFPO-DA toxicity assessment with U.S. EPA Office of Water 
during its peer-review and Public Comment sessions during development of its toxicity value? 
a) If yes, please provide a copy of your comments submitted to U.S.EPA Office of Water and U.S. EPA 
Office of Water’s response to your comments.  
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b) If no, please explain why you are bringing up these concerns during Part 620 rulemaking and did not 
during the toxicity assessment. 
 
Answer 25 

No, I was not engaged to submit comments on US EPA's HFPO-DA toxicity assessment.  However, my 
testimony focuses on appropriate methodology for setting groundwater standards.  If an agency is going to 
use toxicity values derived by other agencies, such as the HFPO-DA RfD derived by US EPA, it should 
first conduct an independent assessment of the scientific rigor and appropriateness of the toxicity values to 
ensure that it has chosen the most scientifically supported toxicity values as the bases for the proposed 
PFAS groundwater standards.  Instead, IEPA's process for selecting toxicity values blindly follows what 
other agencies have done and ignores any issues related to the underlying studies and the methods used to 
derive the toxicity values.  Thus, IEPA has assumed no responsibility for ensuring that the toxicity values 
it chooses are based on sound science and appropriate methodologies, and indeed, IEPA has failed to 
investigate any criticisms of the various toxicity values it chose. 
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DR. ROBYN PRUEITT'S PRE-FILED ANSWERS TO THE AMERICAN CHEMISTRY 
COUNCIL (ACC) 

ACC Question 1 

To calculate its proposed groundwater standards for the seven PFAS, IEPA uses US EPA's Screening Level 
Hierarchy for selecting toxicity values developed by other agencies, which is intended for use in the 
derivation of screening levels at contaminated sites.  

 Are there issues with using USEPA's Screening Level Hierarchy for choosing toxicity values for 
use in developing groundwater standards?  

Answer 1 

Yes, IEPA inappropriately used the US EPA Screening Level Hierarchy to choose toxicity values.  In doing 
so, IEPA used the US EPA Screening Level Hierarchy without engaging in any independent evaluation of 
the scientific rigor and appropriateness of the toxicity values and their derivation.  The US EPA Screening 
Level Hierarchy is intended for use in the selection of toxicity values for the derivation of RSLs, which are 
screening levels for the initial evaluation of a contaminated site and the determination in that context as to 
which substances detected at the site warrant further investigation (US EPA, 2022a).  RSLs are not intended 
to be legally enforceable standards, but instead are guidance values used for screening purposes.  In turn, 
the US EPA Screening Level Hierarchy is not intended to be used by an agency like the IEPA to select a 
toxicity value upon which to base an enforceable groundwater standard.  It is not appropriate to use the US 
EPA Screening Level Hierarchy for this purpose without a careful evaluation of the available toxicity values 
to ensure that standard practices were used in deriving those values and that the values represent appropriate 
health endpoints.  In fact, US EPA specifically states in its RSL "User's Guide" that "[w]hen using toxicity 
values other than tier 1, users are encouraged to carefully review the basis for the value…" (US EPA, 
2022a).  The toxicity values at issue are not Tier 1 values. 
 
ACC Question 2 

Some of the standards proposed by IEPA are derived from an analysis conducted by the Agency for Toxic 
Substances and Disease Registry (ATSDR). For its analysis ATSDR only considered studies with animal 
strains that had pharmacokinetic model parameters to derive its toxicity values for PFAS.  

 What are the concerns with the approach taken by ATSDR to derive toxicity values?  

Answer 2 

ATSDR's approach to only consider studies with animal strains that had pharmacokinetic model parameters 
available for predicting serum concentrations of PFAS in the animals from the administered PFAS doses 
(ATSDR, 2021) precluded the use of many studies of various endpoints.  For example, ATSDR reviewed, 
but did not consider, several studies of immunological, neurological, and developmental effects in mice and 
a study of neurodevelopmental effects in rats as a potential basis for its MRL for PFOS because of the lack 
of pharmacokinetic model parameters for the specific rodent strains used in those studies (ATSDR, 2021).  
This approach limits the number of studies and endpoints available for consideration as a basis for the 
MRLs, and the possibility exists that some of the studies that were not considered could have evaluated 
more scientifically supported and relevant endpoints than the studies that used rodent strains with 
pharmacokinetic model parameters.  IEPA failed to take this limitation of the ATSDR MRLs into account 
when using the US EPA Screening Level Hierarchy to select which toxicity values to use. 
 
ACC Question 3 

IEPA indicates that PFOA meets the definition of a carcinogen because the International Agency for 
Research on Cancer (IARC) has classified PFOA as "possibly carcinogenic to humans."  

 What does the IARC classification of "possibly carcinogenic to humans" mean?  

 What other substances are listed by IARC as "possibly carcinogenic to humans?"  
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 Is an IARC listing as possibly carcinogenic an adequate basis for IEPA to conclude that PFOA 
causes cancer in humans?  

Answer 3  

An International Agency for Research on Cancer (IARC) classification of "possibly carcinogenic to 
humans" (Group 2B) is the lowest possible cancer classification level for IARC, meaning that the evidence 
of carcinogenicity is very limited and may even be based on evidence from studies in experimental animals 
alone.   In IARC's carcinogenicity classification scheme, Group 2B is just above Group 3, which is the 
distinction of "not classifiable as to its carcinogenicity to humans" (IARC, 2019).  Classification as a Group 
2B carcinogen requires the lowest level of evidence of carcinogenicity and is based on either limited 
evidence of carcinogenicity in humans, sufficient evidence of carcinogenicity in experimental animals, or 
strong mechanistic evidence of carcinogenicity in any species (IARC, 2019).  This means that a substance 
can be classified as a Group 2B carcinogen based on evidence from studies in experimental animals alone, 
even if there is no evidence of carcinogenicity in humans.   
 
Several substances that humans commonly seek out, purchase, and ingest or otherwise use have been 
classified by IARC as Group 2B carcinogens, including pickled vegetables (IARC, 1993) and aloe vera 
extract (IARC, 2016a).  In addition, several substances that humans commonly ingest have been classified 
by IARC as Group 1 carcinogens ("carcinogenic to humans"), including alcoholic beverages (IARC, 2012), 
processed meat (IARC, 2018), and salted fish (IARC, 2012), and yet there have been no bans or restrictions 
on the amount of alcohol, processed meat, or salted fish that consumers ingest.  The fact that everyday 
consumer goods are classified at a higher level of carcinogenicity than PFOA, and yet are not regulated, 
calls into question the usefulness of IARC cancer classifications as risk assessment tools for setting 
groundwater standards.  In addition, IARC classifications do not account for the dose of a substance that is 
associated with cancer; under the IARC classification scheme, a substance could still be classified as a 
carcinogen even if it only causes cancer at extremely high doses that humans would never encounter (IARC, 
2019). 
 
The IARC classification of PFOA as a 2B carcinogen is not an adequate basis for concluding that PFOA 
causes cancer in humans.  IARC (2016c) stated that the evidence in humans and experimental animals 
supporting carcinogenicity of PFOA was only "limited," and that it could not rule out chance, bias, or 
confounding in human studies with reasonable confidence.  Overall, the human data do not support the 
conclusion that PFOA is a human carcinogen (see, for example, Raleigh et al. [2014], Steenland et al. 
[2015], and Steenland and Winquist [2021]). 
 
ACC Question 4 

IEPA used a cancer slope factor derived by OEHHA as the toxicity value for its proposed standard for 
PFOA. In deriving its value, OEHHA uses a linear dose-response model for carcinogenic effects of PFOA.  

 Is a linear dose-response model appropriate for evaluating PFOA carcinogenicity?  

Answer 4 

A linear dose-response model is not appropriate for evaluating PFOA carcinogenicity.  Such models are 
used for carcinogens with a mutagenic mode of action or as a conservative default approach when the mode 
of action has not been ascertained (US EPA, 2005).  It is well-documented in the literature that PFOA is 
not genotoxic or mutagenic (Crebelli et al., 2019; Kennedy and Symons, 2015; EFSA CONTAM, 2018; 
ATSDR, 2021).  Rather, the scientific literature indicates that the modes of action for tumors observed in 
rodents after exposures to high concentrations of PFOA are PPARα-mediated and/or involve sustained 
increases in CCK, and these modes of action involve a threshold (and are not relevant to humans) (Corton 
et al., 2018; Kennedy and Symons, 2015; Biegel et al., 2001; Klaunig et al., 2003, 2012).  Use of a linear 
dose-response model for a threshold carcinogen is not appropriate, as US EPA cancer guidelines indicate 
that a non-linear approach should be used when data indicate a lack of linearity (i.e., the presence of a 
threshold) at low doses and the chemical does not have mutagenic activity (US EPA, 2005). 
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ACC Question 5 

OEHHA's cancer slope factor for PFOA is based on the results of a carcinogenicity study in laboratory 
rats.  

 Is the rat cancer study scientifically sound?  

 Does the rat study provide evidence to suggest human carcinogenicity of PFOA?  

Answer 5 

The CalOEHHA cancer slope factor for PFOA is based on the observation of increased hepatocellular 
adenomas/carcinomas and pancreatic acinar cell adenomas/carcinomas (mostly adenomas, however, as 
there were no statistically significant increases in the incidence of carcinomas) in male rats in a study 
conducted by the National Toxicology Program (NTP, 2020).  The tumors occurred in male Sprague 
Dawley rats that received PFOA doses of 40 and 80 ppm (2.2 and 4.6 mg/kg-day) in the diet.  While the 
study was generally well-conducted, some of the findings from this study are concerning and may decrease 
the reliability of the results.  The male rats were initially exposed to PFOA doses that were an order of 
magnitude higher (i.e., 150 and 300 ppm), but the authors reported "unanticipated toxicity" after 16 weeks 
of exposure to these doses and the study was repeated with the lower doses.  Another chronic 
carcinogenicity study with male Sprague Dawley rats conducted by Butenhoff et al. (2012) reported no 
such toxicity with PFOA doses up to 300 ppm, however.  Another issue with the NTP (2020) study is the 
observation of a statistically significant increase in pancreatic acinar cell hyperplasia (which can be a 
precursor lesion to cancer) in the male untreated control group, indicating a high spontaneous background 
rate for such lesions, which may have contributed to the increased incidence of pancreatic acinar tumors in 
the treated rats. 
 
Several agencies have guidelines that require findings of an increased incidence of malignant tumors or a 
combination of malignant and benign tumors in animal studies before they are able to conclude that there 
is sufficient evidence of a chemicals' carcinogenicity (see for example, US EPA [2003], NTP [2015], and 
IARC [2016b]).  Apart from the NTP (2020) study, rat carcinogenicity studies of PFOA have reported 
increases only in benign tumors, and no tumors have been reported in mouse carcinogenicity studies of 
PFOA (Butenhoff et al., 2012; Biegel et al., 2001).  Thus, the rat tumor findings in the NTP (2020) used 
by CalOEHHA to derive a cancer slope factor have not been replicated in other rodent studies.  Furthermore, 
the NTP (2020) study reported only small increases in malignant carcinomas that were not dose-dependent 
or statistically significant, and this does not meet NTP's or other agencies' guidelines for sufficient evidence 
of carcinogenicity.  Overall, the findings in animal studies do not provide sufficient evidence of PFOA's 
carcinogenicity. 
 
The rat study conducted by NTP (2020) does not provide evidence to suggest human carcinogenicity of 
PFOA.  The scientific literature indicates that hepatocellular and pancreatic acinar tumors purportedly 
associated with PFOA in rats are likely mediated by modes of action that are not relevant to humans.  The 
liver tumor response in rats is likely mediated by PPARα receptors (Corton et al., 2018; Kennedy and 
Symons, 2015; Biegel et al., 2001), the activity of which was elevated in the rats in the underlying NTP 
(2020) study.  PPARα receptor-mediated processes occur much more readily in rats than in humans 
(Klaunig et al., 2003, 2012); therefore, a mode of action for PFOA involving PPARα is likely not relevant 
to humans (Corton et al., 2018).  Similarly, pancreatic tumors in rodents may occur by a mode of action 
that is mediated by downstream events following activation of PPARα receptors, and thus not relevant to 
humans, and/or by a process involving sustained increases in CCK, a mode of action that is also not relevant 
to humans (Klaunig et al., 2012).  In the ATSDR toxicological profile for PFOA that IEPA relied on for a 
toxicity value for a noncancer groundwater standard for PFOA, ATSDR (2021) agreed that liver effects in 
animals cannot reliably be extrapolated to humans.  IEPA did not consider this finding and did not 
independently evaluate the evidence and reach its own conclusions regarding the potential human relevance 
of the results of the NTP (2020) study. 
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ACC Question 6 

In developing toxicity values toxicologists select the dose at which no adverse health effects were observed 
to occur or are predicted to occur. USEPA considers adverse effects to be those that cause harm to the 
normal functioning of the test species.  

 Is there evidence that any of the effects used to derive the toxicity values chosen by IEPA should be 
considered to be non-adverse?  

 What is the significance of a non-adverse effect?  

 Is it appropriate to base a toxicity value on a non-adverse effect?  

Answer 6 

Yes, there is evidence that the critical effects that form the basis for the toxicity values of PFOS, PFHxS, 
PFBS, and HFPO-DA chosen by IEPA are not adverse effects. 
 
The critical effects for the ATSDR (2021) MRL for PFOS are delayed eye opening and transient decreased 
body weight in rat pups that were exposed to PFOS at 0.4 mg/kg-day, as reported by Luebker et al. (2005).  
ATSDR considered 0.4 mg/kg-day to be the lowest observed adverse effect level (LOAEL) and 0.1 mg/kg-
day to be the no observed adverse effect level (NOAEL) in this study.  In contrast, Luebker et al. (2005) 
considered 0.4 mg/kg-day to be the NOAEL, based on reduced pup survival and reduced weight gain 
observed at a dose of 1.6 mg/kg-day.  The study's authors did not consider the slight delay in eye opening 
to be an adverse outcome and did not consider the transient decrease in body weight to be toxicologically 
significant.  Thus, IEPA based its groundwater standard for PFOS on a toxicity value that ignores the 
conclusions of the authors of the underlying study and is based on non-adverse effects. 
 
The critical effect for the ATSDR (2021) MRL for PFHxS is thyroid follicular cell hyperplasia in adult 
male rats after exposure to PFHxS at 3 mg/kg-day, as reported by Butenhoff et al. (2009).  Butenhoff et al. 
(2009) noted that this effect was consistent with an increase in liver hypertrophy and induction of liver 
enzymes (observed in this study) that in turn induce the metabolism of thyroid hormones.  The authors did 
not measure thyroid hormones in this study, however, so the clinical significance (i.e., adversity) of the 
thyroid cell hyperplasia is unknown.  ATSDR (2021) concluded that the liver effects observed in the only 
other candidate study it selected for deriving an MRL for PFHxS (a mouse study reporting liver effects) 
were not considered to be adverse. 
 
The critical effect for the PFBS RfD derived by US EPA (2021a) is decreased serum thyroid hormone 
(thyroxine [T4]) levels in mouse pups exposed to PFBS at doses above 50 mg/kg-day, as reported by Feng 
et al. (2017). Observations in the study by Feng et al. (2017) indicate that there is uncertainty as to whether 
the decrease in T4 levels was a toxicologically relevant, adverse effect in this study.  For example, there 
was no increasing dose-response for the T4 effects or other reported effects (Feng et al., 2017).  In addition, 
the authors did not compare the T4 values to the range of normal values, did not indicate if the T4 values 
were low enough to constitute hypothyroidism, and did not indicate whether there were any changes in 
thyroid histology. 
 
The critical effect for the HFPO-DA RfD derived by US EPA (2021b) is a "constellation of liver lesions" 
in mice, as reported in an unpublished reproductive and developmental study that was submitted to US EPA 
by DuPont under a Toxic Substances Control Act (TSCA) Consent Order.  There is uncertainty as to the 
adversity of some of the reported liver effects.  Some of the effects, such as single-cell and focal necrosis, 
are adverse, but other effects are either adaptive changes (i.e., hepatocellular hypertrophy, or enlargement 
of liver cells) or of unclear adversity (i.e., alterations in the cytoplasm of liver cells).  There was no clear 
increase in incidence of the adverse effects of necrosis; it is only when the incidences of all of the adverse 
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and non-adverse effects were combined together that there was a clear increase in incidence compared to 
the unexposed control group. 
 
A non-adverse effect of a substance does not represent toxicity.  Some substances can induce adaptive or 
compensatory effects that are responses to stressors in the environment that maintain homeostasis (i.e., the 
body's normal function), and these effects are not adverse (Lewis et al., 2002; Goodman et al., 2010).  
Effects that are transient and not sustained during the complete period of exposure, or those that are 
completely reversible after exposure has ended, are also not likely to be adverse (Lewis et al., 2002; 
Goodman et al., 2010).  It is not appropriate to base a toxicity value on a non-adverse (i.e., non-toxic) effect, 
as this goes against established practice for developing toxicity factors for use in determining regulatory 
standards.  For example, US EPA risk assessment guidance notes that the purpose of a toxicity assessment 
(in which toxicity values are derived) is to "weigh available evidence regarding the potential for particular 
contaminants to cause adverse effects in exposed individuals," and the definition of a chronic RfD is "[a]n 
estimate…of a daily exposure level for a human population, including sensitive populations, that is likely 
to be without an appreciable risk of deleterious [i.e., adverse] effects during a lifetime" (US EPA, 1989).  
Similarly, ATSDR defines an MRL as "an estimate of the daily human exposure to a hazardous substance 
that is likely to be without appreciable risk of adverse noncancer health effects over a specified route and 
duration of exposure" (ATSDR, 2021).  
 
ACC Question 7 

Most of the toxicity values on which the IEPA proposed standards are based, including the values for the 
seven PFAS, are derived from studies in laboratory mice and/or rats. While it is often assumed that the 
effects seen in the laboratory studies are relevant to humans, available evidence indicates that some 
observed effects are unique to the rodent species and not of human relevance.  

 Is there evidence that any of the critical effects that form the basis for the toxicity values chosen by 
IEPA are not relevant to humans?  

 Is it appropriate to base a toxicity value on a health effect that is not relevant to humans?  

Answer 7 

Yes, there is evidence that the critical effects that form the basis for the toxicity values of PFOA, PFHxS, 
PFNA, PFBS, and HFPO-DA chosen by IEPA are not relevant to humans.  Such evidence for PFOA is 
discussed above in the answer to Question 5. 
 
The thyroid follicular cell hyperplasia in adult male rats that was used as the critical effect for the ATSDR 
(2021) MRL for PFHxS was noted by the study authors to be "consistent with the known effects of inducers 
of microsomal enzymes where the hepatocellular hypertrophy results in compensatory hypertrophy and 
hyperplasia of the thyroid" (Butenhoff et al., 2009).  This refers to PPARα activity, which ATSDR (2021) 
agrees is a mechanism that is not relevant to humans.  
 
The critical effect for the ATSDR (2021) MRL for PFNA is decreased body weight and developmental 
delays in mouse pups exposed to PFNA at 3 mg/kg-day, as reported in the study by Das et al. (2015).  PFNA 
activates PPARα (Wolf et al., 2008; Vanden Heuvel et al., 2006) and induces PPARα-dependent gene 
expression (Rosen et al., 2017).  There is direct evidence that PPARα mediates many of the reported effects 
of PFNA in experimental animals, including developmental effects (Rosen et al., 2017; Wolf et al., 2010).  
Delayed eye opening and reduced pup body weight in PFNA-exposed mice have been shown to be 
dependent on PPARα activity (Wolf et al., 2010), which calls into question the relevance of these endpoints 
to humans. 
 
The decreased serum T4 levels in mouse pups that was used as the critical effect for the PFBS RfD derived 
by US EPA (2021a) is of uncertain relevance to humans, because rodents are highly susceptible to thyroid 
hormone perturbations when compared to humans (NRC, 2005; Bartsch et al., 2018; Parker and York, 
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2014; Brown-Grant, 1963), due to their smaller reserve capacity of thyroid hormones (NRC, 2005; 
Lewandowski et al., 2004; Hayes, 2014).  
 
The constellation of liver lesions used as the critical effect for the HFPO-DA RfD derived by US EPA 
(2021b) are likely mediated by PPARα and thus is of limited relevance to humans (Chappell et al., 2020; 
Thompson et al., 2019).  The involvement of PPARα in the mode of action of the liver effects of HFPO-
DA and the lack of relevance of this mode of action to humans was even acknowledged by US EPA (2021b).  
 
It is not appropriate to base a toxicity value for human populations on a health effect that is not relevant to 
humans.  US EPA risk assessment guidance indicates that if experimental animal data are to be used for 
identifying the critical effect of a substance as a basis for a toxicity value, the relevance of the effect to 
humans must be considered (US EPA, 1989). 
 
ACC Question 8 

The toxicity values for the seven PFAS selected by IEPA include several uncertainty factors that 
add an additional level of conservatism to the calculation.  

 Is the use of uncertainty factors in the derivation of the toxicity value chosen by IEPA appropriate 
for each PFAS?  

 
Answer 8 

The use of uncertainty or modifying factors in the derivation of the toxicity values for PFOS, PFNA, PFBS, 
and HFPO-DA chosen by IEPA is not appropriate.  IEPA did not independently evaluate whether the 
derivation of each toxicity value was scientifically appropriate. 
 
In deriving the MRL for PFOS, ATSDR (2021) used an unnecessary extra modifying factor of 10 to reduce 
the MRL 10-fold based on the concern that immunotoxicity may be a more sensitive endpoint than 
developmental toxicity.  This modifying factor is inappropriate and results in an overly conservative MRL, 
as the occurrence of immunological effects at such low doses of PFOS is not supported by the science.  For 
example, ATSDR (2021) cited a study by Peden-Adams et al. (2008) as evidence for immunological effects 
occurring at low doses of PFOS.  However, the findings from this study have not been replicated in other 
studies (see, for example, Qazi et al. [2010]), and a dose-response relationship was not observed for the 
most sensitive endpoint cited by ATSDR (2021). 
 
As noted above for Question 7, there is direct evidence that PPARα mediates many of the reported effects 
of PFNA in experimental animals, including developmental effects such as the decreased body weight and 
developmental delays that are the critical effect for the ATSDR MRL for PFNA. PPARα-mediated events 
are less relevant to humans than to rodents.  Therefore, the uncertainty factor (UF) of 3 for interspecies 
differences that ATSDR (2021) included in its derivation of an MRL for PFNA, which decreased the MRL 
value by 3-fold, is overly conservative.  An interspecies UF is generally applied when a toxicity value is 
based on an animal experiment, as an added protection in case humans are more sensitive than the test 
animals to the adverse effect.  Because PPARα-mediated processes are less active in humans than in mice, 
it is likely that humans are less sensitive than mice to the effects of PFNA, making the interspecies UF 
unnecessary. 
 
As noted above for Question 7, US EPA's (2021a) choice of thyroid hormone changes in mice as a critical 
effect is overly conservative, because rodents are highly susceptible to thyroid hormone perturbations when 
compared to humans, due to their smaller reserve capacity of thyroid hormones.  This suggests that the UF 
of 3 for interspecies differences that US EPA (2021a) included in its derivation of the RfD for PFBS is 
unnecessary, and that the RfD could be higher and still protective of human health.  US EPA (2021a) also 
included a database UF of 10 based on lack of neurodevelopmental and immunotoxicity data, noting that 
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immunotoxicity is an effect of concern for other PFAS.  This database UF is unnecessary because of the 
large number of studies on PFBS reproductive and developmental toxicity, the fact that a toxicity value that 
protects against thyroid hormone effects will also protect against developmental effects (as indicated by US 
EPA [2021a]), and the lack of data indicating potential immunotoxicity of PFBS. 
 
In its derivation of the HFPO-DA RfD, US EPA (2021b) used a database UF of 10, based on concerns of 
reproductive and developmental effects.  This UF is unnecessary, as there are multiple reproductive and 
developmental studies of HFPO-DA that were reviewed by US EPA (2021b), and these studies reported 
effects at doses similar to or higher than those associated with the critical effect of liver lesions, indicating 
that an RfD based on liver lesions is applicable to all life stages and is protective of reproductive and 
developmental effects. 
 
ACC Question 9 

Several different toxicity values have been published since the IEPA first released its proposal more than 
a year ago.  

 Should IEPA consider those more recent toxicity values?  

 Can the more recent values be viewed to either support or conflict with the IEPA's proposal?  

Answer 9 

Yes, in addition to all other available toxicity values, finalized toxicity values published since IEPA's 
release of its proposed groundwater standards should be considered by IEPA.  IEPA should evaluate the 
scientific soundness of each value before choosing the toxicity values to use in the development of the 
groundwater standards, keeping in mind that the recency of a toxicity study or a toxicity evaluation does 
not necessarily indicate whether it is more scientifically sound than studies or evaluations conducted at 
earlier time periods. 
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DR. ROBYN PRUEITT'S PRE-FILED ANSWERS TO THE ILLINOIS POLLUTION 
CONTROL BOARD 

Board Question 7 

On Page 4, you note, "IEPA followed its own process of choosing toxicity values by relying on values 
developed by other agencies to use in its calculations of the Proposed PFAS Standards" instead of 
developing toxicity values based on traditional human health risk assessment practices. Please clarify 
whether you are suggesting that IEPA must be developing toxicity information rather than relying on 
information developed by other agencies. If so, are you aware that IEPA generally relies on toxicity values 
developed by federal agencies to derive standards?  
 
Answer 7 

Established human health risk assessment practice for developing health-based standards is to derive 
toxicity values after a thorough review of the literature.  To the extent IEPA is to rely on toxicity values 
derived by other agencies, IEPA should not blindly choose those values from the US EPA Screening Level 
Hierarchy.  IEPA should instead conduct an independent evaluation of the scientific rigor and 
appropriateness of the available toxicity values to ensure that the most scientifically supported toxicity 
values were chosen as the bases for the Proposed PFAS Standards. This practice is consistent with the 
guidance associated with US EPA's Screening Level Hierarchy, as US EPA specifically states in its RSL 
"User's Guide" that "[w]hen using toxicity values other than tier 1," such as is the case here, "users are 
encouraged to carefully review the basis for the value…" (US EPA, 2022a).   
 
Board Question 8 

On page 4, you refer to IEPA's response that concerns brought up by the American Chemistry Council 
regarding the Agency for Toxic Substances and Disease Registry's (ATSDR's) interpretation of the data 
from the study used as the basis for its PFOS minimum risk level (MRL) (which was chosen as the PFOS 
toxicity value by IEPA) should be directed to ATSDR (citing IEPA, 2022a, Agency Answer 7). 

a) Please explain for the record the process ATSDR follows in establishing MRL for a hazardous 
substance. 

b) Does the process of establishing MRL involve public comment, including an external peer review 
by experts in subjects related to content of Toxicological Profile? 

c) Considering the expertise and resources available at the state level, please comment on why it is 
unreasonable for IEPA to rely on toxicity data developed by federal agencies responsible for 
developing health-based values to protect health of general population. 

Answer 8 

a)  The process that ATSDR follows in establishing MRLs is to identify "the most sensitive substance-
induced endpoint considered to be of relevance to humans" for noncancer effects observed after oral or 
inhalation exposure and to apply uncertainty factors to the point of departure for that endpoint (i.e., the 
level of exposure that is below the level that might cause adverse health effects in the most sensitive 
individuals) (ATSDR, 2021).  
 
b)  Yes, the proposed MRLs that result from the process described above undergo peer review and public 
comment; however, just because an assessment has undergone peer review and public comment does not 
indicate that the agencies made the changes suggested by the peer reviewers and public commenters or that 
the assessments are free from significant issues.   
 
c)  My testimony does not indicate that it is unreasonable for IEPA to rely on toxicity values derived by 
other agencies; the issue is that IEPA did not critically evaluate the toxicity assessments or the toxicity 
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evidence underlying the toxicity values to ensure that it chose the most scientifically supported toxicity 
values as the bases for the Proposed PFAS Standards. 
 
Board Question 9 

On page 5, you state that ATSDR's interpretation of the underlying study used for its PFOS MRL results in 
an overly conservative toxicity value because ATSDR chose a nonadverse effect as the critical effect for the 
MRL. 

a) Please comment on what you would consider as an appropriate critical effect that should have 
been considered in establishing the MRL. 

b) Was the issue of critical effect raised during the development of the MRL’s public comment 
process? 

c) If so, how did ATSDR address the concerns regarding the conservative nature of toxicity values. 

Answer 9  

a)  The PFOS MRL is based on a study by Luebker et al. (2005) that reported delayed eye opening and 
transient decreased body weight in rat pups that were exposed to PFOS at 0.4 mg/kg-day.  While ATSDR 
considered 0.4 mg/kg-day to be the LOAEL and 0.1 mg/kg-day to be the NOAEL, the study authors did 
not consider the slight delay in eye opening to be an adverse outcome and did not consider the transient 
decrease in body weight to be toxicologically significant.  Luebker et al. (2005) considered 0.4 mg/kg-day 
to be the NOAEL, based on reduced pup survival and reduced weight gain observed at a dose of 1.6 mg/kg-
day.  The value of 0.4 mg/kg-day (based on reduced survival) is a more scientifically supported NOAEL 
than the value of 0.1 mg/kg-day used by ATSDR in the derivation of its PFOS MRL. 
 
b)  Comments submitted by Crouch and Green (2018) during the public comment period also noted that 
Luebker et al. (2005) did not consider the delay in eye opening to be adverse and did not consider the body 
weight decrease to be toxicologically significant, and these commenters stated that ATSDR made a 
"questionable choice" in basing the PFOS MRL on these effects.  In addition, comments submitted by 3M 
Co. (2018) included a discussion of the critical effects from the Luebker et al. (2005) study and their lack 
of relevance to humans and noted that the PFOS MRL was conservative and not scientifically justified.  
 
c)  ATSDR did not address the concerns of Crouch and Green (2018) or 3M Co. (2018) regarding the lack 
of adversity and toxicological significance of the critical effects and the conservative nature of the PFOS 
MRL because ATSDR (2021) still chose delayed eye opening and transient decreased body weight in rat 
pups from the study by Luebker et al. (2005) as the critical effects for the final PFOS MRL. 
 
Board Question 10 

On page 5, you note, "ATSDR only considered studies with animal strains that had pharmacokinetic model 
parameters available for predicting serum concentrations of PFAS in the animals from the administered 
PFAS doses (ATSDR, 2021), which precluded the use of many studies of various endpoints." 

a) Please comment on whether the reason for relying on studies with pharmacokinetic model 
parameters is because they help in predicting human toxicity to contaminants more so than studies 
without such parameters. 

b) Provide citations of the studies that were precluded by ATSDR with different endpoints. 

c) Comment on the endpoints in the precluded studies in terms of whether they were higher or lower 
than ATSDR's determined MRLs for PFAS. 

 
Answer 10 

a)  Pharmacokinetic model parameters for certain animal strains can help in the prediction of serum 
concentrations of PFAS in those animal strains; however, some of the studies reviewed by ATSDR (2021) 
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actually measured serum PFAS concentrations in the animals, precluding the need for estimation of serum 
concentrations using pharmacokinetic modeling.  Some of the studies not considered by ATSDR (2021) in 
the derivation of the PFOS MRL included measured serum PFOS concentrations (e.g., Dong et al., 2009, 
2011; Guruge et al., 2009; Peden-Adams et al., 2008), so the fact that there were no pharmacokinetic 
modeling parameters available for the animal strains in those studies is a moot point.  In addition, other 
agencies, such as US EPA, do not limit the studies considered as the basis for PFAS toxicity values to those 
that only used animal strains for which pharmacokinetic parameters are available. 
 
b)  ATSDR (2021) listed several studies that were not considered in the derivation of the PFOS MRL 
because of a lack of pharmacokinetic modeling parameters for the animal strains, including a study with 
neurotoxicity as the critical effect (Long et al., 2013), four studies with immunotoxicity as the critical 
effects (Dong et al., 2009, 2011; Guruge et al., 2009; Peden-Adams et al., 2008), and three studies with 
developmental toxicity as the critical effects (Wang et al., 2014; Onishchenko et al., 2011; Yahia et al., 
2008).  ATSDR (2021) did not consider whether some of these studies could have evaluated more 
scientifically supported and relevant endpoints than the studies that used rodent strains with 
pharmacokinetic model parameters.  While this may not necessarily be the case for all of the studies not 
considered in the derivation of the PFOS MRL (e.g., the findings of the immunotoxicity study by Peden-
Adams et al. [2008] have not been replicated in other studies and a dose-response relationship was not 
observed for the most sensitive endpoint reported in the study), ATSDR's approach of not considering all 
available studies limits the number of endpoints available for consideration as a basis for the MRLs. 
 
c)  In the immunotoxicity studies that were not considered by ATSDR (2021), the LOAELs were lower 
than the LOAEL selected by ATSDR as the basis for the PFOS MRL, whereas the LOAELs from the 
neurotoxicity and developmental toxicity studies were similar to or higher than the LOAEL selected by 
ATSDR.  ATSDR (2021) did calculate a "candidate" MRL from the measured serum PFOS concentration 
reported in one of the immunotoxicity studies (Dong et al., 2011), and this MRL (3 x 10-6 mg/kg-day) was 
slightly higher than the final PFOS MRL (2 x 10-6 mg/kg-day). 
 
Board Question 11 

Also on page 5, regarding RSC for noncancer effects, you note that Michigan and Minnesota have used 
methodology described by USEPA in its "Exposure Decision Tree", combined with publicly available data 
on background concentrations of PFAS in the serum of the general US population to select an RSC value 
of 50% for several PFAS. 

a) Please explain how the data on background concentrations of PFAS in general population was 
used in the decision tree. 

b) Please submit the Michigan Department of Health and Human Services, and Minnesota Health 
Department publications cited on page 5 of your testimony into the record.  

 
Answer 11 

a) The Michigan Department of Health and Human Services (MDHHS, 2019) and the Minnesota 
Department of Health (MDH, 2020a,b,c) selected RSC values of 50% for several PFAS using the 
subtraction method suggested by US EPA in its "Exposure Decision Tree" (US EPA, 2000).  The 
subtraction method involves subtracting all non-drinking water exposures (i.e., background exposures) 
from the toxicity value to determine the amount of the toxicity value available for drinking water exposure, 
and the remaining percentage is applied as the RSC (US EPA, 2000). For each PFAS, MDHHS (2019) and 
MDH (2020a,b,c) subtracted background concentrations in serum in the general US population from the 
serum concentrations associated with the toxicity values and determined that the remaining percentage of 
serum PFAS that could be apportioned to ingestion of drinking water was at least 50% for each PFAS. 
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b)  The document in which MDHHS (2019) selected an RSC of 50% for PFOA, PFOS, PFHxS, and PFNA 
is publicly available and can be accessed at the following link: 
https://www.michigan.gov/documents/pfasresponse/MDHHS_Public_Health_Drinking_Water_Screening
_Levels_for_PFAS_651683_7.pdf 
 
The document in which MDH (2020a) selected an RSC of 50% for PFOA is publicly available and can be 
accessed at the following link: 
https://www.health.state.mn.us/communities/environment/risk/docs/guidance/gw/pfoa.pdf 
 
The document in which MDH (2020b) selected an RSC of 50% for PFOS is publicly available and can be 
accessed at the following link: 
https://www.health.state.mn.us/communities/environment/risk/docs/guidance/gw/pfos.pdf 
 
The document in which MDH (2020c) selected an RSC of 50% for PFHxs is publicly available and can be 
accessed at the following link: 
https://www.health.state.mn.us/communities/environment/risk/docs/guidance/gw/pfhxs.pdf 
 
Board Question 12 

On page 7 regarding carcinogenic of PFOA, you state that "it is well-documented in the literature that 
PFOA is not genotoxic or mutagenic (Crebelli et al., 2019; Kennedy and Symons, 2015; EFSA CONTAM, 
2018; ATSDR, 2021)". Please comment on whether the research has ruled out mutagenicity of PFOA or 
the chemical is still being studied to evaluate the carcinogenic effects. 
 
Answer 12 

The literature cited in my testimony indicates that it is unlikely that PFOA is mutagenic and also that the 
results of available animal studies of PFOA do not meet agency guidelines for sufficient evidence of 
carcinogenicity.  In addition, the available human data do not support the conclusion that PFOA is a human 
carcinogen.  The current evidence that does not support mutagenicity or carcinogenicity of PFOA cannot 
be ignored.   
 
Board Question 13 
Also on page 7, you state that "PPARα {peroxisome proliferator-activated receptor alpha} receptor 
mediated processes occur much more readily in rats than humans." 

a) Please elaborate on how PPARα mechanisms is less relevant in humans. 

b) Are the PPARα mechanisms nonexistent or occur less often in humans? 

c) If they do occur in humans, please comment on the extent of their occurrence. 

 
Answer 13 

PPARα-mediated processes, particularly with respect to induction of liver tumors, are less relevant to 
humans than to rats or mice because of differences in the expression and activation of PPARα between 
species (Klaunig et al., 2003, 2012; Corton et al., 2018).  Thus, while humans do express PPARα, the levels 
of PPARα gene and protein expression are approximately 10-fold lower in the human liver than the rodent 
liver (Klaunig et al., 2003, 2012).  Human PPARα is also less sensitive to activation by PPARα activators 
such as PFOA, indicating that humans would be less responsive to such activators than rodents (Klaunig et 
al., 2012; Corton et al., 2018).  In contrast to rodents, human PPARα does not regulate genes involved in 
liver cell growth, and activation of human PPARα has not been shown to induce liver cell proliferation 
(Corton et al., 2018).  After an extensive review of the weight of the evidence for PPARα as a mode of 
action (MOA) for liver tumors in rodents, Corton et al. (2018) concluded that "[t]here is overwhelming 
evidence that humans are not responsive to the carcinogenic effects of PPARα activators."  Further, Corton 
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et al. (2018) stated:  "Over the last 40 years, a large body of data has been generated involving many 
academic, government and industry labs on a diverse array of chemicals that strongly supports the MOA 
for PPARα liver tumorigenesis in the rodent and provides equally strong evidence for the lack of relevance 
to the human." 
 
Board Question 14 

On pages 11, you note that USEPA relied on an unpublished DuPont reproductive and developmental study 
to derive the RfD for HFPO-DA where the critical effect used was a "constellation of liver lesions" rather 
than a "single liver effect". Please elaborate on why a "constellation" of liver lesions and/or effects is not 
appropriate to derive the RfD by considering adversity as a whole. 
 
Answer 14 

The "constellation of liver lesions" relied upon by US EPA (2021b) is a combination of several individual 
liver effects, some of which are not considered adverse or are of unclear adversity.  Only when the incidence 
of all of these effects were combined together did the animals exposed to 0.5 mg/kg-day HFPO-DA (the 
dose level that US EPA [2021b] considered to be the LOAEL) showed a clear increase in incidence 
compared to the unexposed control group.  This approach is not appropriate for deriving the RfD because 
it goes against standard risk assessment practice of basing a toxicity value on the dose level at which there 
is a clear increase in a single adverse effect.  
 
  

Electronic Filing: Received, Clerk's Office 11/23/2022



 
 
 

   21 

 
G:\Projects\222172_3M_IEPA_Regulatory\WorkingFiles\Prueitt Answers to Pre-filed Questions_11-23-2022.docx 

References 

3M Co. 2018. "Comments [re:  ATSDR Toxicological Profile for Perfluoroalkyls (Draft for Public 
Comment)]." Docket No. ATSDR-2015-0004. 126 p., August 20. 

 

Agency for Toxic Substances and Disease Registry (ATSDR). 2021. "Toxicological Profile for 
Perfluoroalkyls." 993p., May. 

 

Bartsch, R; Brinkmann, B; Jahnke, G; Laube, B; Lohmann, R; Michaelsen, S; Neumann, I; Greim, H. 2018. 
"Human relevance of follicular thyroid tumors in rodents caused by non-genotoxic substances." Regul. 
Toxicol. Pharmacol. 98:199-208. doi: 10.1016/j.yrtph.2018.07.025. 

 

Biegel, LB; Hurtt, ME; Frame, SR; O'Connor, JC; Cook, JC. 2001. "Mechanisms of extrahepatic tumor 
induction by peroxisome proliferators in male CD rats." Toxicol. Sci. 60(1):44-55. doi: 10.1093/toxsci/ 
60.1.44. 

 

Brown-Grant, K. 1963. "Thyroid hormone metabolism in guinea-pigs, mice and rats." J. Physiol. 
168(3):599-612. doi: 10.1113/jphysiol.1963.sp007210. 

 

Butenhoff, JL; Chang, S; Ehresman, DJ; York, RG. 2009. "Evaluation of potential reproductive and 
developmental toxicity of potassium perfluorohexanesulfonate in Sprague Dawley rats." Reprod. Toxicol. 
27(3-4):331-341. 

 

Butenhoff, JL; Kennedy, GL Jr.; Chang, SC; Olsen, GW. 2012. "Chronic dietary toxicity and 
carcinogenicity study with ammonium perfluorooctanoate in Sprague-Dawley rats." Toxicology 
298(1-3):1-13. doi: 10.1016/j.tox.2012.04.001. 

 

Chappell, GA; Thompson, CM; Wolf, JC; Cullen, JM; Klaunig, JE; Haws, LC. 2020. "Assessment of the 
mode of action underlying the effects of GenX in mouse liver and implications for assessing human health 
risks." Toxicol. Pathol. 48(3):494-508. doi: 10.1177/0192623320905803. 

 

Corton, JC; Peters, JM; Klaunig, JE. 2018. "The PPARalpha-dependent rodent liver tumor response is not 
relevant to humans: Addressing misconceptions." Arch. Toxicol. 92(1):83-119. doi: 10.1007/s00204-017-
2094-7. 

 

Crebelli, R; Caiola, S; Conti, L; Cordelli, E; De Luca, G; Dellatte, E; Eleuteri, P; Iacovella, N; Leopardi, 
P; Marcon, F; Sanchez, M; Sestili, P; Siniscalchi, E; Villani, P. 2019. "Can sustained exposure to PFAS 
trigger a genotoxic response? A comprehensive genotoxicity assessment in mice after subacute oral 
administration of PFOA and PFBA." Regul. Toxicol. Pharmacol. 106:169-177. doi: 10.1016/j.yrtph.2019. 
05.005. 

 

Crouch, EAC; Green, LC. 2018. "Comments [re:  ATSDR Toxicological Profile for Perfluoroalkyls (Draft 
for Public Comment)]." Docket No. ATSDR-2015-0004. 20 p., August 20. 

 

Electronic Filing: Received, Clerk's Office 11/23/2022



 
 
 

   22 

 
G:\Projects\222172_3M_IEPA_Regulatory\WorkingFiles\Prueitt Answers to Pre-filed Questions_11-23-2022.docx 

Das, KP; Grey, BE; Rosen, MB; Wood, CR; Tatum-Gibbs, KR; Zehr, RD; Strynar, MJ; Lindstrom, AB; 
Lau, C. 2015. "Developmental toxicity of perfluorononanoic acid in mice." Reprod. Toxicol. 51:133-144. 
doi: 10.1016/j.reprotox.2014.12.012. 

 

Dong, GH; Zhang, YH; Zheng, L; Liu, W; Jin, YH; He, QC. 2009. "Chronic effects of 
perfluorooctanesulfonate exposure on immunotoxicity in adult male C57BL/6 mice." Arch. Toxicol. 
83(9):805-815. 

 

Dong, GH; Liu, MM; Wang, D; Zheng, L; Liang, ZF; Jin, YH. 2011. "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. 

 

European Food Safety Authority (EFSA), Panel on Contaminants in the Food Chain (CONTAM). 2018. 
"Scientific opinion on the risk to human health related to the presence of perfluorooctane sulfonic acid and 
perfluorooctanoic acid in food." EFSA J. 16(12):5194. doi: 10.2903/j.efsa.2018.5194. 

 

Feng, X; Cao, X; Zhao, S; Wang, X; Hua, X; Chen, L; Chen, L. 2017. "Exposure of pregnant mice to 
perfluorobutanesulfonate causes hypothyroxinemia and developmental abnormalities in female offspring." 
Toxicol. Sci. 155(2):409-419. doi: 10.1093/toxsci/kfw219. 

 

Goodman, JE; Dodge, DG; Bailey, LA. 2010. "A framework for assessing causality and adverse effects in 
humans with a case study of sulfur dioxide." Regul. Toxicol. Pharmacol. 58:308-322. 

 

Guruge, KS; Hikono, H; Shimada, N; Murakami, K; Hasegawa, J; Yeung, LW; Yamanaka, N; Yamashita, 
N. 2009. "Effect of perfluorooctane sulfonate (PFOS) on influenza A virus-induced mortality in female 
B6C3F1 mice." J. Toxicol. Sci. 34(6):687-691. 

 

Hayes, AW; ed. 2001. Principles and Methods of Toxicology (Fourth Edition). Taylor & Francis, 
Philadelphia, PA. 1887p. 

 

International Agency for Research on Cancer (IARC). 1993. "IARC Monographs on the Evaluation of 
Carcinogenic Risks to Humans Volume 56: Some Naturally Occuring Substances: Food Items and 
Constituents, Heterocyclic Aromatic Amines and Mycotoxins." IARC Monograph No. 56. 594p. 

 

International Agency for Research on Cancer (IARC). 2012. "IARC Monographs on the Evaluation of 
Carcinogenic Risks to Humans Volume 100: A Review of Human Carcinogens. Part E: Personal Habits 
and Indoor Combustions." IARC Monograph No. 100E. 602p. 

 

International Agency for Research on Cancer (IARC). 2016. "IARC Monographs on the Evaluation of 
Carcinogenic Risks to Humans; Volume 108: Some Drugs and Herbal Products." IARC Monograph No. 
108. 440p. 

 

International Agency for Research on Cancer (IARC). 2016a. "IARC Monographs on the Evaluation of 
Carcinogenic Risks to Humans: Volume 110: Some Chemicals Used as Solvents in Polymer Manufacture." 
IARC Monograph No. 110. 289p. 

 

International Agency for Research on Cancer (IARC). 2016b. "Perfluorooctanoic Acid." In IARC 
Monographs on the Evaluation of Carcinogenic Risks to Humans: Volume 110: Some Chemicals Used as 
Solvents in Polymer Manufacture. IARC Monograph No. 110. p37-110. 

 

Electronic Filing: Received, Clerk's Office 11/23/2022



 
 
 

   23 

 
G:\Projects\222172_3M_IEPA_Regulatory\WorkingFiles\Prueitt Answers to Pre-filed Questions_11-23-2022.docx 

International Agency for Research on Cancer (IARC). 2018. "IARC Monographs on the Evaluation of 
Carcinogenic Risks to Humans Volume 114: Red Meat and Processed Meat." IARC Monograph No. 114. 
511p. 

 

International Agency for Research on Cancer (IARC). January 2019. "IARC Monographs on the 
Identification of Carcinogenic Hazards to Humans: Preamble." 44p. 

 

Kennedy, GL; Symons, JM. 2015. "Carcinogenicity of perfluoroalkyl compounds." In Toxicological 
Effects of Perfluoroalkyl and Polyfluoroalkyl Substances. (Ed.: DeWitt, JC), Humana Press, Cham, 
Switzerland. p265-304. doi: 10.1007/978-3-319-15518-0_12. 

 

Klaunig, JE; Babich, MA; Baetcke, KP; Cook, JC; Corton, JC; David, RM; DeLuca, JG; Lai, DY; McKee, 
RH; Peters, JM; Roberts, RA; Fenner-Crisp, PA. 2003. "PPAR-alpha agonist-induced rodent tumors: 
Modes of action and human relevance." Crit. Rev. Toxicol. 33(6):655-780. 

 

Klaunig, JE; Hocevar, BA; Kamendulis, LM. 2012. "Mode of action analysis of perfluorooctanoic acid 
(PFOA) tumorigenicity and human relevance." Reprod. Toxicol. 33(4):410-418. doi: 10.1016/j.reprotox. 
2011.10.014. 

 

Lewandowski, TA; Seeley, MR; Beck, BD. 2004. "Interspecies differences in susceptibility to perturbation 
of thyroid homeostasis: A case study with perchlorate." Regul. Toxicol. Pharmacol. 39:348-362. 

 

Lewis, RW; Billington, R; Debryune, E; Gamer, A; Lang, B; Carpanini, F. 2002. "Recognition of adverse 
and nonadverse effects in toxicity studies." Toxicol. Pathol. 30(1):66-74. 

 

Long, Y; Wang, Y; Ji, G; Yan, L; Hu, F; Gu, A. 2013. "Neurotoxicity of perfluorooctane sulfonate to 
hippocampal cells in adult mice." PLoS One. 8(1):e54176. 

 

Luebker, DJ; Case, MT; York, RG; Moore, JA; Hansen, KJ; Butenhoff, JL. 2005. "Two-generation 
reproduction and cross-foster studies of perfluorooctanesulfonate (PFOS) in rats." Toxicology 
215(1-2):126-148. doi: 10.1016/j.tox.2005.07.018. 

 

Michigan Dept. of Health and Human Services (MDHHS). 2019. "Public health drinking water screening 
levels for PFAS." Division of Environmental Health, Michigan PFAS Action Response Team Human 
Health Workgroup. 158p., February 22. Accessed on April 15, 2019 at https://www.michigan.gov/ 
documents/pfasresponse/MDHHS_Public_Health_Drinking_Water_Screening_Levels_for_PFAS_65168
3_7.pdf. 

 

Minnesota Dept. of Health (MDH). 2020a. "Health Based Guidance for Water, Toxicological Summary 
for: Perfluorooctanoate (Various CAS Nos.)." Environmental Health Division, Health Risk Assessment 
Unit. 14p., August.  Accessed on November 21, 2022 at https://www.health.state.mn.us/ 
communities/environment/risk/docs/guidance/gw/pfoa.pdf. 

 

Minnesota Dept. of Health (MDH). 2020b. "Health Based Guidance for Water, Toxicological Summary 
for Perfluorooctane sulfonate (PFOS) (Various CAS Nos.)." Environmental Health Division, Health Risk 
Assessment Unit. 19p., August. Accessed on November 21, 2022 at https://www.health.state.mn.us/ 
communities/environment/risk/docs/guidance/gw/pfos.pdf. 

 

Electronic Filing: Received, Clerk's Office 11/23/2022



 
 
 

   24 

 
G:\Projects\222172_3M_IEPA_Regulatory\WorkingFiles\Prueitt Answers to Pre-filed Questions_11-23-2022.docx 

Minnesota Dept. of Health (MDH). 2020c. "Health Based Guidance for Water, Toxicological Summary 
for: Perfluorohexane sulfonate (Various CAS Nos.)." Environmental Health Division, Health Risk 
Assessment Unit. 13p., August. Accessed on November 21, 2022 at https://www.health.state.mn.us/ 
communities/environment/risk/docs/guidance/gw/pfhxs.pdf. 

 

National Research Council (NRC). 2005. "Health Implications of Perchlorate Ingestion." National 
Academies Press, Washington, DC. 276p. Accessed on December 29, 2015 at http://www.nap.edu/ 
catalog/11202.html. 

 

National Toxicology Program (NTP). 2015. "Handbook for Preparing Report on Carcinogens 
Monographs." 89p., July 20. Accessed on August 11, 2015 at http://ntp.niehs.nih.gov/pubhealth/roc/ 
handbook/index.html. 

 

National Toxicology Program (NTP). 2020. "NTP Technical Report on the Toxicology and Carcinogenesis 
Studies of Perfluorooctanoic Acid (CASRN 335-67-1) Administered in Feed to Sprague Dawley 
(Hsd:Sprague Dawley® SD®) Rats." NTP TR 598. 106p., May. Accessed on May 7, 2020 at 
https://ntp.niehs.nih.gov/ntp/htdocs/lt_rpts/tr598_508.pdf. 

 

Onishchenko, N; Fischer, C; Wan Ibrahim, WN; Negri, S; Spulber, S; Cottica, D; Ceccatelli, S. 2011. 
"Prenatal exposure to PFOS or PFOA alters motor function in mice in a sex-related manner." Neurotox. 
Res. 19(3):452-461. 

 

Parker, RM; York, RG. 2014. "Hormone assays and endocrine function." In Hayes' Principles and Methods 
of Toxicology (Sixth Edition). (Eds.: Hayes, AW; Kruger, CL), CRC Press, Boca Raton, FL. p1723-1792. 

 

Peden-Adams, MM; Keller, JM; EuDaly, JG; Berger, K; Gilkeson, GS; Keil, DE. 2008. "Suppression of 
humoral immunity in mice following exposure to perfluorooctane sulfonate (PFOS)." Toxicol. Sci. 
104(1):144-154. doi: 10.1093/toxsci/kfn059. 

 

Qazi, MR; Nelson, BD; Depierre, KW; Abedi-Valugerdi, M. 2010. "28-Day dietary exposure of mice to a 
low total dose (7mg/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?" Toxicology 267(1-3):132-139. doi: 10.1016/j.tox.2009.10.035. 

 

Raleigh, KK; Alexander, BH; Olsen, GW; Ramachandran, G; Morey, SZ; Church, TR; Logan, PW; Scott, 
LL; Allen, EM. 2014. "Mortality and cancer incidence in ammonium perfluorooctanoate production 
workers." Occup. Environ. Med. 71:500-506. doi: 10.1136/oemed-2014-102109. 

 

Rosen, MB; Das, KP; Rooney, J; Abbott, B; Lau, C; Corton, JC. 2017. "PPARalpha-independent 
transcriptional targets of perfluoroalkyl acids revealed by transcript profiling." Toxicology 387:95-107. 
doi: 10.1016/j.tox.2017.05.013. 

 

Steenland, K; Winquist, A. 2021. "PFAS and cancer, a scoping review of the epidemiologic evidence." 
Environ. Res. 194:110690. doi: 10.1016/j.envres.2020.110690. 

 

Steenland, K; Zhao, L; Winquist, A. 2015. "A cohort incidence study of workers exposed to 
perfluorooctanoic acid (PFOA)." Occup. Environ. Med. 72(5):373-380. doi: 10.1136/oemed-2014-102364. 

 

Electronic Filing: Received, Clerk's Office 11/23/2022



 
 
 

   25 

 
G:\Projects\222172_3M_IEPA_Regulatory\WorkingFiles\Prueitt Answers to Pre-filed Questions_11-23-2022.docx 

Thompson, CM; Fitch, SE; Ring, C; Rish, W; Cullen, JM; Haws, LC. 2019. "Development of an oral 
reference dose for the perfluorinated compound GenX." J. Appl. Toxicol. 39(9):1267-1282. doi: 10.1002/ 
jat.3812. 

 

US EPA. 1989. "Risk Assessment Guidance for Superfund (RAGS). Volume I: Human Health Evaluation 
Manual (Part A) (Interim final)." Office of Emergency and Remedial Response. NTIS PB90-155581; EPA-
540/1-89-002. 287p., December. 

 

US EPA. 2000. "Methodology for Deriving Ambient Water Quality Criteria for the Protection of Human 
Health (2000) (Final)." Office of Water; Office of Science and Technology. EPA-822-B-00-004. 185p. 

 

US EPA. 2003. "Draft Final Guidelines For Carcinogen Risk Assessment; Supplemental Guidance for 
Assessing Cancer Susceptibility from Early-Life Exposure to Carcinogens; Supplemental Materials." Risk 
Assessment Forum. EPA-630/R-03/003; NCEA-F-0644A. Accessed on March 4, 2003 at 
http://cfpub.epa.gov/ncea/cfm. 

 

US EPA. 2005. "Guidelines for Carcinogen Risk Assessment." Risk Assessment Forum. EPA/630/P-
03/001F. 166p., March. 

 

US EPA. 2019a. "EPA Method 8327: Per- and Polyfuoroalkyl Substances (PFAS) Using External Standard 
Calibration and Multiple Reaction Monitoring (MRM) Liquid Chromatography/Tandem Mass 
Spectrometry (LC/MS/MS)." 58p., June. Accessed on October 30, 2019 at https://www.epa.gov/sites/ 
production/files/2019-06/documents/proposed_method_8327_procedure.pdf. 

 

US EPA. 2019b. "EPA Method 533: Determination of Per- and Polyfluoroalkyl Substances in Drinking 
Water by Isotope Dilution Anion Exchange Solid Phase Extraction and Liquid Chromatography/Tandem 
Mass Spectrometry." Office of Water, Standards and Risk Management Division. EPA 815-B-19-020. 
52p., November. Accessed on December 20, 2019 at https://www.epa.gov/sites/production/files/2019-
12/documents/method-533-815b19020.pdf. 

 

US EPA. 2020. "EPA Method 537.1: Determination of Selected Per- and Polyfluorinated Alkyl Substances 
in Drinking Water by Solid Phase Extraction and Liquid Chromatography/Tandem Mass Spectrometry 
(LC/MS/MS) (Version 2.0)." Office of Research and Development, Center for Environmental Solutions & 
Emergency Response. EPA/600/R-20/006. 50p., March. 

 

US EPA. 2021a. "Human Health Toxicity Values for Perfluorobutane Sulfonic Acid (CASRN 375-73-5) 
and Related Compound Potassium Perfluorobutane Sulfonate (CASRN 29420-49-3)." Office of Research 
and Development (ORD), Center for Public Health and Environmental Assessment (CPHEA). EPA/600/R-
20/345F. 169p., April. Accessed on April 14, 2021 at https://www.epa.gov/pfas/learn-about-human-health-
toxicity-assessment-pfbs. 

 

US EPA. 2021b. "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" 
(Final)." Office of Water, Health and Ecological Criteria Division. 822R-21-010. 212p., October. Accessed 
on September 7, 2022 at https://www.epa.gov/system/files/documents/2021-10/genx-chemicals-toxicity-
assessment_tech-edited_oct-21-508.pdf. 

 

US EPA. 2021c. "Method 8327: Per-and Polyfluoroalkyl Substances (PFAS) by Liquid 
Chromatography/Tandem Mass Spectrometry (LC/MS/MS)." SW-846 Update VII. 40p., July. Accessed 
on November 13, 2022 at https://www.epa.gov/system/files/documents/2021-07/8327.pdf. 

 

Electronic Filing: Received, Clerk's Office 11/23/2022



 
 
 

   26 

 
G:\Projects\222172_3M_IEPA_Regulatory\WorkingFiles\Prueitt Answers to Pre-filed Questions_11-23-2022.docx 

US EPA. 2021d. "The Fifth Unregulated Contaminant Monitoring Rule (UCMR 5): Program Overview 
Fact Sheet." Office of Water. EPA 815-F-21-009. 6p., December. Accessed on November 14, 2022 at 
https://www.epa.gov/system/files/documents/2022-02/ucmr5-factsheet.pdf. 

 

US EPA. 2022a. "Regional Screening Levels (RSLs) - User's Guide." 105p., May. Accessed on May 19, 
2022 at https://www.epa.gov/risk/regional-screening-levels-rsls-users-guide. 

 

US EPA. 2022b. "Analytical methods developed by EPA for analysis of unregulated contaminants." March 
23. Accessed on November 21, 2022 at https://www.epa.gov/dwanalyticalmethods/analytical-methods-
developed-epa-analysis-unregulated-contaminants. 

 

US EPA. 2022c. "Drinking Water Alternate Test Procedure Program." March 16. Accessed on November 
21, 2022 at https://www.epa.gov/dwanalyticalmethods/drinking-water-alternate-test-procedure-program. 

 

US EPA. 2022d. "EPA PFAS drinking water laboratory methods." May 31. Accessed on November 21, 
2022 at https://www.epa.gov/pfas/epa-pfas-drinking-water-laboratory-methods. 

 

Vanden Heuvel, JP; Thompson, JT; Frame, SR; Gillies, PJ. 2006. "Differential activation of nuclear 
receptors by perfluorinated fatty acid analogs and natural fatty acids: A comparison of human, mouse and 
rat PPAR(alpha), (beta), (gamma), LXR(beta)and RXR(alpha)." Toxicol. Sci. 92(2):476-489. doi: 10.1093/ 
toxsci/kfl014. 

 

Wang, Y; Liu, W; Zhang, Q; Zhao, H; Quan, X. 2014. "Effects of developmental perfluorooctane sulfonate 
exposure on spatial learning and memory ability of rats and mechanism associated with synaptic plasticity." 
Food Chem. Toxicol. 76:70-76. 

 

Wolf, CJ; Takacs, ML; Schmid, JE; Lau, C; Abbott, BD. 2008. "Activation of mouse and human 
peroxisome proliferator-activated receptor alpha (PPAR{alpha}) by perfluoroalkyl acids (PFAAs) of 
different functional groups and chain lengths." Toxicol. Sci. 106(1):162-171. 

 

Wolf, CJ; Zehr, RD; Schmid, JE; Lau, C; Abbott, BD. 2010. "Developmental effects of perfluorononanoic 
acid in the mouse are dependent on peroxisome proliferator-activated receptor-alpha." PPAR Res. 
2010(1):1-12. doi: 10.1155/2010/282896. 

 

Yahia, D; Tsukuba, C; Yoshida, M; Sato, I; Tsuda, S. 2008. "Neonatal death of mice treated with 
perfluorooctane sulfonate." J. Toxicol. Sci. 33(2):219-226. 

 

 

Electronic Filing: Received, Clerk's Office 11/23/2022

https://www.epa.gov/dwanalyticalmethods/analytical-methods-developed-epa-analysis-unregulated-contaminants
https://www.epa.gov/dwanalyticalmethods/analytical-methods-developed-epa-analysis-unregulated-contaminants



