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PER- AND POLYFLUORINATED ALKYL SUBSTANCES 

What are they? 

Perfluoroalkyl and polyfluoroalkyl substances (PFAS) are a large group of human-made 

chemicals that have been used in industry and consumer products worldwide since the 

1940s. Their ability to repel water and oil and withstand high temperatures has made 

PFAS a particularly useful ingredient in industrial and commercial products, including 

non-stick products, stain- and water-repellent clothing, and aqueous film forming foams 

(AFFFs). These chemicals do not easily break down in the environment and have been 

known to accumulate in the environment and humans.  

Although PFAS have been used extensively since the mid-20th century, in recent years 

the scientific health research community has made progress to better understand their 

potential impacts to human health. This understanding continues to evolve based on 

ongoing research. Perfluorooctane sulfonic acid (PFOS) and perfluorooctanoic acid 

(PFOA) are the two most-studied individual PFAS chemicals. Current studies of these 

 
Sources of PFAS and modes of human exposure. Image credit: Maine Drinking Water 

Program, Service Connection newsletter, Volume 25, Issue 4. Image adapted from Oliaei et 
al., 2013. 
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PFAS suggest exposure may affect childhood development, decrease female fertility, 

increase the risk of high blood pressure in pregnant women, increase cholesterol levels, 

increase the risk of thyroid disease, and decrease antibody response to vaccines. EPA 

research suggests that some PFAS may have the potential to cause cancer, but the 

topic requires further research. 

Currently, there is limited regulatory authority regarding PFAS at the federal level. In 

2016, the EPA issued a non-enforceable Lifetime Health Advisory level (HAL) for PFOA 

and PFOS of 70 parts per trillion (ppt) in drinking water. In June 2022, the EPA issued 

Interim updated lifetime HALs for PFOA and PFOS of 0.004 ppt and 0.02 ppt, 

respectively (four to five orders of magnitude lower than the previous HAL of 70 ppt). 

These health advisories are applicable to non-cancer health outcomes (the evaluation 

regarding cancer outcomes is still ongoing). Also in June 2022, EPA issued HALs for 

GenX chemicals, which refers to hexafluoropropylene oxide dimer acid (HFPO-DA) and 

its ammonium salt, and perfluorobutanesulfonic acid (PFBS) of 10 ppt and 2,000 ppt, 

respectively.  

The EPA Interim updated lifetime HALs for PFOA and PFOS are lower than currently 

available laboratory technology can measure. The PFOS HAL is about 10x lower than 

what instruments typically in use today can detect. The PFOA HAL is about 30x lower 

than what instruments typically in use today can detect. If future technology advances 

occur to detect at these lower levels, it remains to be seen if it will be possible to 

perform the analysis without contamination at sub-ppt levels. Although the new EPA 

HALs for PFOA and PFOS are below current detection limits, toxicity studies suggest 

that negative health effects may occur even at concentrations of PFOA or PFOS in water 

that are not currently detectable. EPA has stated in an FAQ on the HALs that it is known 

that the lower the levels of PFOA and PFOS, the lower the risk.  

The WI Department of Health Services (DHS) has recommended state public health 

groundwater quality enforcement standards for 18 PFAS compounds. These 

 
Firefighters training with firefighting foam. A specific type of firefighting foam, known as 

Aqueous Film Forming Foam, contains significant amounts of PFAS and is designed for use 

on fires involving flammable liquids (Class B).  

https://www.epa.gov/ground-water-and-drinking-water/drinking-water-health-advisories-pfoa-and-pfos
https://www.epa.gov/ground-water-and-drinking-water/drinking-water-health-advisories-pfoa-and-pfos
https://www.epa.gov/sdwa/questions-and-answers-drinking-water-health-advisories-pfoa-pfos-genx-chemicals-and-pfbs
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recommended standards serve as state drinking water HALs. DHS has also 

recommended a cumulative risk assessment approach, called a hazard index (HI), for 

PFAS. The DHS PFAS HI takes into consideration all PFAS that have a recommended 

groundwater enforcement standard. The DHS PFAS HI is the summation of individual 

PFAS hazard quotients (HQs). The HQ is the ratio of the exposure dose (drinking water 

sample concentration) for: DONA, PFBS, PFHxS, PFNA, PFDA, PFTeA, PFUnA, PFDoA, 

PFODA, HFPO-DA , PFBA or PFHxA, or the combined concentration of NEtFOSE, 

NEtFOSAA, NEtFOSA, FOSA, PFOA, and PFOS, divided by their respective recommended 

public health enforcement standard. If the PFAS HI exceeds 1.0, DHS recommends that 

the water not be consumed. 

The DNR, under Chapter 292, Wisconsin Statutes, has authority to require parties that 

discharge PFAS to the air, land, and waters of the State to take action to restore the 

environment to a practicable level. DNR's Water Quality Program has authority to 

regulate discharges to surface water in accordance with the federal Clean Water Act. 

New DNR administrative rules will go into effect in 2022 to gradually phase in PFAS 

monitoring requirements for wastewater discharges. In some cases, new regulations 

will require some industrial sources to take action to reduce their PFAS discharge to 

municipal wastewater treatment facilities. 

Occurrence in Wisconsin 

The DNR has begun sampling initiatives for PFAS in drinking water and ambient 

groundwater. These efforts include municipal drinking water sampling, open to all 

municipal systems, and a groundwater research study sampling private wells. Both 

projects are occurring on a basis of voluntary participation.  

The municipal drinking water project is sampling post-treatment water from about 

130 municipal systems statewide (as of July 14, 2022). Laboratory analysis is being 

done using EPA Method 537.1 for 18 PFAS, which includes 13 of the 18 PFAS that 

have established DHS drinking water HALs. Results from the West Central and South 

Central regions of the state, received as of June 21st, indicate that 38 systems have 

no detections above the method reporting limits and 12 systems have detections with 

PFAS HI values less than 0.5. One system (Prescott Waterworks) had one Entry Point 

sample with a PFAS HI value between 0.5 and 1.0, while samples from four municipal 

systems (Adams, Mosinee East, Marshfield and Weston) have HI values of 1.0 or 

higher. The project is expected to be completed in August 2022.  

In June 2022, the DNR began a project to sample for PFAS and other water quality 

parameters in 450 private wells, spaced apart geographically across the entire state. 

The main objective of the research study is to determine concentrations of PFAS 

present in ambient groundwater, that is, groundwater in locations that are not near a 

known high concentration release of PFAS. Another objective is to evaluate the 

usefulness of several potential source indicator chemicals, chemicals that might be 

used to pinpoint what source(s) of PFAS to groundwater may be present in an area. 

Potential PFAS source indicators include some PFAS compounds that are 

https://docs.legis.wisconsin.gov/statutes/statutes/292
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environmental transformation products of fluorotelomer polymers, inorganic 

compounds such as nitrate and chloride, and some non-PFAS organic compounds. 

Those non-PFAS organics are the environmental transformation products of two 

commonly used herbicides and a suite of human waste indicators that includes 

artificial sweeteners and caffeine. The project is a partnership between the DNR, 

Wisconsin State Laboratory of Hygiene and the Center for Watershed Science and 

Education at the University of Wisconsin-Stevens Point.  

Prior to these two projects, limited information about the occurrence of PFAS in 

Wisconsin’s groundwater resource had come mostly from the EPA’s third Unregulated 

Contaminants Monitoring Rule (UCMR-3), conducted between 2013 and 2015, and 

from voluntary sampling by a few municipalities. In the UCMR-3 sampling, PFAS were 

detected in municipal water systems in La Crosse, West Bend, and Rhinelander. At 

the time, laboratory analysis was only done for six PFAS analytes, whereas since the 

beginning of 2020, laboratory analysis for Wisconsin samples has often been done for 

at least 33 PFAS analytes. Also, laboratory reporting limits were considerably higher 

in the UCMR-3 project than they are today. The data from UCMR-3 served as an 

initial indicator of the fact that both groundwater and drinking water supplies in 

Wisconsin have been impacted by PFAS. Voluntary sampling by a few municipalities 

(from 2019 through the first quarter of 2022) has shown additional impacts above 

Wisconsin DHS HALs in Madison, Eau Claire, Wausau and Rib Mountain. PFAS impacts 

in La Crosse and the Town of Campbell on French Island have also been documented 

during ongoing site investigations in those locations.  

In the past several years, much work on PFAS in Wisconsin has focused on 

contaminated site investigations. As of July 2022, there are over 70 open site 

investigations statewide (DNR Bureau for Remediation and Redevelopment BRRTS 

Tracking System at https://dnr.wisconsin.gov/topic/Brownfields/botw.html) where 

one or more PFAS have been identified as a contaminant. Such contaminated site 

investigations include former firefighting training areas (civilian, corporate and 

military), industrial facilities, landfills, and an area where biosolids were land applied. 

The latter two types of sites are secondary sources, where PFAS were not produced 

or used directly but rather released to the environment due to their presence in 

consumer products or other waste streams. Among landfills, older unlined landfills 

may present a higher risk to groundwater. The environmental stability and lack of 

effective treatment of PFAS in municipal sewage plants may lead to their presence in 

biosolids, which might threaten the practice of biosolids land spreading as a beneficial 

reuse of municipal waste. In areas without municipal sewerage, PFAS may also be 

released to groundwater from septic systems due to their presence in numerous 

commercial products.  

Where PFAS are discovered in groundwater and attributed to a responsible party, the 

site investigation and required remedial actions may result in a multi-year cleanup 

process, and for larger and more complex sites cleanup activities may take decades. 

This work includes all impacted media, not just groundwater. Despite the fact that 

https://dnr.wisconsin.gov/topic/Brownfields/botw.html
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PFAS are exclusively created by industrial production and they do not occur naturally, 

PFAS have been found at relatively low levels in surface water 

(https://dnr.wisconsin.gov/topic/PFAS/SWFish.html), soil (in a study across North 

America - Rankin et al., 2016) and precipitation (in a study focused on Indiana and 

Ohio - Pike et al., 2020; publication of a Wisconsin-specific study of PFAS in 

precipitation is in process and expected later in 2022). These studies indicate the 

potential that lower PFAS concentrations may also be found in ambient groundwater. 

The groundwater private well PFAS sampling project that began in June 2022 is 

intended to 1) provide information about the chances of finding PFAS in private and 

small public (e.g., restaurants, schools, churches) drinking water systems. The 

project will also provide information to entities involved in PFAS site investigations 

that may help with determining if lower PFAS groundwater concentrations, more 

distal from the investigation site detections of PFAS, are from the site or may instead 

be coming from more disperse sources (e.g., consumer products).    

GCC Agency Actions 

Currently, there are no state or federal groundwater protection standards for PFAS. 

To address this regulatory gap, DNR requested DHS review of a total of 36 PFAS and, 

if warranted, provide recommendations for state NR 140 groundwater quality 

standards. The DHS PFAS review was part of their NR 140 Cycle 10 and 11 review 

efforts. For their review, DHS searched for toxicity information for 36 individual 

PFAS. In June 2019, DHS recommended a groundwater enforcement standard of 20 

parts per trillion (ppt) as a combined standard for PFOA and PFOS (part of the Cycle 

10 recommendations). In November of 2020, DHS recommended groundwater 

enforcement standards for 16 additional PFAS as part of their Cycle 11 groundwater 

standard recommendations. DHS recommended that four of the Cycle 11 PFAS be 

regulated as combined standards, along with PFOA and PFOS. For the remaining 12 

PFAS, individual standards were recommended.  

On February 23, 2022, the DNR Natural Resources Board (NRB) considered approval 

of the DHS NR 140 Cycle 10 groundwater standard recommendations, including the 

recommended standard of 20 ppt for PFOA and PFOS, as state NR 140 groundwater 

quality standards. They also considered a proposed NR 809 public drinking water 

Maximum Contaminant Level (MCL) for PFOA and PFOS. The proposed public 

drinking water MCL was based on the June 2019 DHS PFAS review and 

recommendations. 

The NRB did not approve the proposed NR 140 Cycle 10 groundwater quality 

standards, with only three Board members voting in favor of the standards. The NRB 

did vote 4-3 to enact an NR 809 PFOA and PFOS combined MCL but revised the MCL 

from the 20 ppt DHS 2019 recommendation to the EPA 2016 HAL of 70 ppt. The EPA 

70 ppt HAL was issued approximately three years before the DHS recommendation 

of 20 ppt. The difference between the two numbers shows that more was learned 

about the toxicity of PFOA and PFOS during the three years between issuance of the 

two numbers. In June 2022, the legislature approved the proposed NR 809 PFOA and 

https://dnr.wisconsin.gov/topic/PFAS/SWFish.html
https://www.dhs.wisconsin.gov/water/gws-cycle10.htm
https://www.dhs.wisconsin.gov/water/gws-cycle10.htm
https://www.dhs.wisconsin.gov/water/gws-cycle11.htm
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PFOS MCL as revised by the NRB. Consequently, an MCL of 70 ppt for PFOA and 

PFOS will go into effect in August 2022 with sampling requirements for municipal 

systems being phased in beginning in December 2022. Sampling requirements for 

Other-Than-Municipal Community water systems (e.g., apartment complexes outside 

of a municipal service area) and Nontransient Noncommunity systems (e.g., schools) 

will be phased in beginning in 2023.  

At the Feb. 23, 2022 NRB meeting some NRB members, voting in opposition to the 

recommended DHS 20 ppt PFOA and PFOS groundwater enforcement standard, 

expressed the opinion that the Wisconsin standard should be based on a federal 

number, such as the 2016 EPA HAL of 70 ppt (for PFOA and PFOS combined). In 

June 2022, EPA issued Interim updated Health Advisories of 0.004 ppt for PFOA and 

0.02 ppt for PFOS, which are 17,500 times lower and 3,500 times lower than the 

2016 EPA HAL, respectively. DNR has not proposed any new groundwater quality 

standards for PFOA and PFOS at this time. However, DNR and DHS are closely 

monitoring EPA progress toward setting federal MCLs for PFOA and PFOS to 

determine if updated groundwater enforcement standard recommendations in ch. NR 

140, in accordance with ch. 160 Wisconsin Statutes, are warranted. 

A consequence of the February 23rd NRB vote not to approve the Cycle 10 update of 

NR 140 Groundwater Standards is that DNR has paused work on rulemaking on the 

Cycle 11 update of NR 140. The Cycle 11 NR 140 update potentially will included 

DHS scientific, health-based groundwater standard recommendations for four 

additional PFAS, to be grouped with PFOA and PFOS for a combined standard of 20 

ppt. Those four additional PFAS compounds are: perfluorooctane sulfonamide 

(PFOSA; CAS number 754-91-6), n-ethyl perfluorooctane sulfonamide (NEtFOSA; 

CAS number 4151-50-2), n-ethyl perfluorooctane sulfonamidoacetic acid (NEtFOSAA; 

CAS number 2991-50-6) and n-ethyl perfluorooctane sulfonamidoethanol (NEtFOSE; 

CAS number 1691-99-2). All four of these are known precursors to PFOS, that is, 

they chemically transform in both the environment and the human body into PFOS. 

While it has been suggested that the DNR does not have authority to make combined 

groundwater quality standards, the four Cycle 11 compounds above, plus PFOS, are 

an example of a group of chemicals for which there is a clear scientific basis for 

combined standards, rather than for those compounds being regulated individually.  

In the absence of NR 140 groundwater standards and MCLs at a level that the 

scientific community agrees accurately reflect current knowledge about the toxicity 

of PFOA and PFOS, DNR and DHS still recommend to the public that the DHS HALs 

from 2019 and 2020 be viewed as the best available guidance for human 

consumption of PFAS impacted drinking water. This guidance applies to water that is 

used for drinking as well as for cooking. As additional guidance regarding cumulative 

health effects of PFAS mixtures, DHS recommends that a PFAS HI be calculated for 

all PFAS drinking water samples. If the calculated PFAS HI for a drinking water 

sample exceeds 1.0, DHS recommends that the water not be consumed. Guidance 

for temporary water for private well owners affected by PFAS is available. DHS and 

https://dnr.wi.gov/files/PDF/pubs/rr/RR0131.pdf
https://dnr.wi.gov/files/PDF/pubs/rr/RR0131.pdf
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the Wisconsin Department of Safety and Professional Services (DSPS) also have a 

brochure available on treatment options to lower PFAS levels in drinking water.  

The Wisconsin PFAS Action Plan was 

released in December 2020. The plan 

was developed by the Wisconsin PFAS 

Action Council, or WISPAC, to serve as a 

roadmap for addressing PFAS 

contamination in diverse environmental 

media and settings in the state. The 

PFAS Action Plan presents several 

recommendations, including one 

specifically for drinking water (including 

groundwater sources). That 

recommendation is to conduct statewide 

drinking water testing, including all 

municipal systems as well as some other 

priority community and non-community 

public water systems. Work on sampling 

municipal systems, on a voluntary basis, 

is now underway.  

The PFAS Action Plan also presents 

several other recommendations that 

directly or indirectly relate to 

groundwater. The following table 

presents an overview of 

recommendations most directly related to groundwater (readers are referred to the 

PFAS Action Plan for more detail and other recommendations not listed here) and 

the status of implementation:  

Recommendation 

number 

Summary of 

recommendation 

(see the PFAS 

Action Plan for full 

text) 

Status of groundwater-

related implementation 

1.1 Establish science-

based environmental 

standards for PFAS 

Three members of the Natural 

Resources Board (NRB) voted 

in favor of the NR 140 Cycle 

10 recommendations (which 

included PFOA and PFOS), 

with three in opposition and 

one abstaining. As a result, 

the recommended, science-

based groundwater quality 

 
The Wisconsin PFAS Action Plan was released in 

December 2020. 

https://www.dhs.wisconsin.gov/publications/p03012.pdf
https://dnr.wisconsin.gov/topic/PFAS/ActionPlan.html
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enforcement standard of 20 

ppt for PFOA and PFOS was 

not approved. DNR has 

paused work on Cycle 11 (16 

additional PFAS) rulemaking.  

1.2 Safely manage PFAS 

in landfill leachate 

DNR is reviewing scientific 

studies on PFAS in landfill 

leachate. 

2.4 Test public water 

systems for PFAS 

A statewide voluntary 

sampling program has been 

underway since April 2022.  

3.4 Identify PFAS sources 

and reduce 

discharges to 

wastewater facilities  

New wastewater effluent 

discharge rules were passed 

by the NRB. These rules will 

be phased in beginning in fall 

2022 and may help facilitate 

reduction of industrial 

discharges of PFOA and PFOS 

to publicly owned wastewater 

treatment facilities.  

5.2 Monitor background1 

levels of PFAS in the 

environment 

(includes 

groundwater and a 

variety of other 

environmental 

media). 

DNR began sampling of 450 

private wells statewide to 

learn about the prevalence of 

PFAS in Wisconsin shallow 

groundwater. Well selection 

excluded areas within 3 miles 

of a known PFAS site in order 

to represent ambient 

conditions.  

Table footnote: 
1 Multimedia research has shown that PFAS can be transport long distances from a source. 

The term ‘background’, as it appears in the PFAS Action Plan, is meant in the sense that 

some low concentrations of certain PFAS might be widespread and/or not readily attributable 

to a local source. However, PFAS do not occur naturally.  

Further Reading 

DNR PFAS page: https://dnr.wi.gov/topic/Contaminants/PFAS.html  

DHS Groundwater Contaminant recommendation process: 

https://www.dhs.wisconsin.gov/publications/p02432.pdf  

DHS Cycle 10 and Cycle 11 groundwater quality standard recommendations: 

https://www.dhs.wisconsin.gov/water/gws.htm 

Interstate Technology and Regulatory Council fact sheets: https://pfas-1.itrcweb.org/ 

US Agency for Toxic Substances and Disease Registry PFAS page: 

https://dnr.wi.gov/topic/Contaminants/PFAS.html
https://www.dhs.wisconsin.gov/publications/p02432.pdf
https://www.dhs.wisconsin.gov/water/gws.htm
https://pfas-1.itrcweb.org/
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https://www.atsdr.cdc.gov/pfas/index.html  

US Environmental Protection Agency PFAS page: https://www.epa.gov/pfas  
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