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Per- and polyfluoroalkyl substances (PFAS) and 
Health 
PFAS are a family of human-made chemicals that have been widely used for decades. PFAS are 
extremely stable and do not breakdown in the environment. Some PFAS can build up and stay in the 
human body for many years. They can also slowly decline if the exposure stops. 

PFAS are commonly used for their water- and grease-resistant properties. People can be exposed to 
PFAS through the following: 

▪ Drinking contaminated municipal water or private well water 
▪ Eating fish caught from water contaminated by PFAS (PFOS, in particular) 
▪ Accidentally swallowing contaminated soil or dust 
▪ Eating food grown or raised near places that used or made PFAS 
▪ Eating food packaged in material that contains PFAS 
▪ Using some consumer products treated with PFAS such as stain resistant carpeting and water 

repellent clothing 

People are exposed to PFAS primarily through drinking beverages or eating food made with 
contaminated water and exposure to PFAS in dust or consumer products. Exposures that are expected 
to be minor include 1) exposure through skin contact because absorption through skin is low and 2) 
exposure through breathing in fine water droplets is expected to be infrequent, short, and involve 
small amount.  

About PFAS 
PFAS are emerging contaminants. Emerging contaminants are 
contaminants about which we have a new awareness or understanding 
about how they move in the environment or affect health. PFAS, like 
other emerging contaminants, are the focus of active research and study, 
which means that new information is released frequently. 

PFAS have been found in the groundwater and surface water in 
Minnesota. Our understanding and ability to detect PFAS in the 
environment has evolved since the Minnesota Pollution Control Agency 
(MPCA) and the Minnesota Department of Health (MDH) began 
investigating them in 2002. Laboratories at that time only identified a few 
PFAS and could not detect very low concentrations. The science in the 
past also suggested that exposure to very small amounts of PFAS were 
not a health concern.  
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We are now able to measure extremely small amounts (parts per trillion in water) of a number of PFAS 
and newer studies suggest that long-term exposure to PFAS in this range might affect the most 
vulnerable members of the population. MDH continues to monitor the growing body of science about 
PFAS and we will adjust our health advice as needed. 

Health Risks 
There are many different PFAS, and each may impact health differently. Most studies about their 
effects on human and animal health have been done on two PFAS chemicals, PFOA and PFOS. 

The most consistently observed and strongest evidence for harmful impacts on human health is for 
immune suppression (such as decreased vaccination response), changes in liver function (such as 
higher cholesterol, elevated liver enzymes), and lower birth weight. In addition, PFOA has also been 
associated with kidney cancer. There is limited evidence for additional health effects from different 
PFAS, including: nonalcoholic liver disease and dyslipidemia, preeclampsia and pregnancy-related 
hypertension, and hypothyroidism and increased thyroid disease. Other factors such as diet and 
genetics can also cause some of these health outcomes. Determining whether PFAS chemicals cause 
health effects in humans and at what levels is an active area of research and we hope to know more in 
the future. 

A limited number of PFAS chemicals have been studied in laboratory animals. These studies show 
strong evidence that high exposures to PFAS can cause harmful health effects in animals both early in 
life and as animals get older. Studies have shown some effects such as changes in development, liver 
and thyroid function, immune response, and increased liver and kidney weight as well as cellular 
changes. Increased tumors were also observed in certain organs in animals exposed to very high doses 
of PFOA. 

While we believe the immediate health risks for most people exposed to PFAS are low, the latest 
information indicates that fetuses and infants are more vulnerable. Long term exposure to PFOA, PFOS, 
and PFHxS leads to a buildup of these chemicals in women of child-bearing age that increases exposure 
to the fetus and breastfed babies. Breastfeeding provides many health benefits for mothers and 
babies. MDH recommends that women currently breastfeeding, and pregnant women who plan to 
breastfeed, continue to do so. MDH recommends that women who plan to get pregnant follow the 
recommendations in 
Reducing Exposures: Per- and Polyfluoroalkyl substances (PFAS) (PDF) 
(https://www.health.state.mn.us/communities/environment/hazardous/docs/pfas/pfasreducingexp.pdf). 

Consumption of infant formula mixed with water containing PFAS can result in higher exposure to PFAS 
because babies drink more water per body weight than adults. If you are concerned about exposure to 
PFAS by consumption of infant formula and would like to lower your baby’s exposure to PFAS, consider 
using bottled water or water that has been filtered to remove PFAS as your water source.  

Safe Levels of PFAS in Drinking Water 
MDH is responsible for ensuring safe drinking water for all Minnesotans. Under the Federal Safe 
Drinking Water Act (SDWA), MDH monitors drinking water quality through regular testing of public 

https://www.health.state.mn.us/communities/environment/hazardous/topics/pfcs.html#healtheffects
https://www.health.state.mn.us/communities/environment/hazardous/docs/pfas/pfasreducingexp.pdf
https://www.health.state.mn.us/communities/environment/hazardous/docs/pfas/pfasreducingexp.pdf
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water supplies for contaminants and enforces drinking water standards. MDH also works with MPCA to 
investigate situations where groundwater contaminants may affect public or private wells. PFAS are 
not regulated under the SDWA, so MDH uses a variety of other tools and works with local water 
suppliers to reduce health risks. 

MDH began sampling community water systems (CWSs) for PFAS in 2006. Much of this sampling has 
taken place in the East Metro and in areas where aqueous film-forming foam (AFFF) was used, such as 
airports and military bases. MDH has a long-term goal of sampling all CWSs in Minnesota for PFAS. 
Under this goal, MDH aims to cover 90% of CWS customers under its PFAS monitoring program. 
Through the Statewide PFAS Monitoring Project, MDH will test for PFAS compounds in public water 
systems across the state. MDH is prioritizing sampling in CWSs and noncommunity water systems 
(NWSs) that are most vulnerable to PFAS contamination to address the highest potential public health 
risks. MDH will use these results to evaluate whether other systems in similar settings may be 
vulnerable to PFAS contamination. Depending on the results, MDH may recommend actions to 
individual Public Water Systems to address potential health risks from PFAS compounds detected in 
the project - no actions will be required. 

MDH has developed health-based guidance values to represent levels for several PFAS in drinking 
water. The guidance values are levels that MDH considers safe for all people to consume, including 
sensitive populations. The guidance values apply to short time periods as well as a lifetime of exposure. 
The table below shows the health-based guidance values (in parts per billion, or ppb) and parts per 
trillion (ppt) for six PFAS that MDH uses to evaluate sample results. Because the guidance values are 
low, they are often reported in parts per trillion (ppt). One ppb is 1,000 ppt.  

For more information: Guidance Values and Standards for Contaminants in Drinking Water 
(www.health.state.mn.us/communities/environment/risk/guidance/gw/index.html)  

Table of Health-based Values for PFAS in Drinking Water 

PFAS Detected in Minnesota 

PFAS Specific Information Sheet 
Available 

Drinking Water Guidance Value (ppb) 

perfluorobutane sulfonate (PFBS) 

PFBS and Drinking Water (PDF) 

0.1  

[same as 100 ppt] 

Toxicological Summary for: 
perfluorohexane sulfonate (PFHxS) 
(PDF) 

0.047 

[same as 47 ppt] 

perfluorooctane sulfonate (PFOS) 

PFOS and Groundwater (PDF) 

0.015 

[same as 15 ppt] 

perfluorobutanoic acid (PFBA) 

PFBA and Drinking Water (PDF) 

7 

[same as 7,000 ppt] 

https://www.health.state.mn.us/communities/environment/risk/docs/guidance/gw/pfbsinfo.pdf
https://www.health.state.mn.us/communities/environment/risk/docs/guidance/gw/pfhxs.pdf
https://www.health.state.mn.us/communities/environment/risk/docs/guidance/gw/pfhxs.pdf
https://www.health.state.mn.us/communities/environment/risk/docs/guidance/gw/pfhxs.pdf
https://www.health.state.mn.us/communities/environment/risk/docs/guidance/gw/pfosinfo.pdf
https://www.health.state.mn.us/communities/environment/risk/docs/guidance/gw/pfbsinfo.pdf
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PFAS Detected in Minnesota 

PFAS Specific Information Sheet 
Available 

Drinking Water Guidance Value (ppb) 

Toxicological Summary for: 
perfluorohexanoic acid (PFHxA) 
(PDF) 

0.2 
[same as 200 ppt] 

perfluorooctanoic acid (PFOA) 

PFOA and Drinking Water (PDF) 

0.035 

[same as 35 ppt] 

How health risk is assessed when more than one chemical is present in 
drinking water 
In some cases, water may contain multiple contaminants. Exposure to multiple contaminants may 
cause health effects that would not be predicted based on separate exposures to the individual 
concentrations of each contaminant present.  When more than one PFAS is present in drinking water, 
MDH evaluates the “additive” risk that is created by the presence of multiple contaminants.  

For more information: Evaluating Concurrent Exposures to Multiple Chemicals 
(www.health.state.mn.us/communities/environment/risk/guidance/gw/additivity.html) 

Safe Levels of PFAS In Air 
MDH develops health-based air guidance values to evaluate potential human health risks from 
exposures to chemicals in ambient air. An air guidance value is a concentration of a chemical that is 
likely to pose little or no risk to human health. Air guidance values are developed using public health 
protective practices that protect susceptible portions of the population (including but not limited to 
children, pregnant women and their fetuses, individuals compromised by pre-existing diseases, and 
elderly persons). Air guidance values apply to short time periods as well as a lifetime of exposure. 

MDH has not previously derived air guidance values for PFAS. Currently, there is insufficient inhalation 
data available for PFAS to derive air guidance directly; however, PFAS information via the oral exposure 
route is more robust. Route-to-route extrapolation was implemented using MDH’s health-based 
guidance values information for PFAS in drinking water to derive air values. 

More information can be found on the MDH website at MDH Air Guidance Values 
(https://www.health.state.mn.us/communities/environment/risk/guidance/air/table.html). 

The table below shows the air guidance values (in micrograms per cubic meter, µg/m3) for five PFAS. 
MDH intends to derive air guidance values for additional PFAS as information becomes available.  

  

https://www.health.state.mn.us/communities/environment/risk/docs/guidance/gw/pfhxa.pdf
https://www.health.state.mn.us/communities/environment/risk/docs/guidance/gw/pfhxa.pdf
https://www.health.state.mn.us/communities/environment/risk/docs/guidance/gw/pfhxa.pdf
https://www.health.state.mn.us/communities/environment/risk/docs/guidance/gw/pfoainfo.pdf
https://www.health.state.mn.us/communities/environment/risk/guidance/gw/additivity.html
https://www.health.state.mn.us/communities/environment/risk/guidance/gw/additivity.html
https://www.health.state.mn.us/communities/environment/risk/guidance/air/table.html
https://www.health.state.mn.us/communities/environment/risk/guidance/air/table.html
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Table of Health-based Values for PFAS in Air 

PFAS Chemical 

PFAS Specific Information Sheet 
Available 

Air Guidance Value (µg/m3) 

perfluorobutanoic acid (PFBA) 

Air Toxicological Summary for 
Perfluorobutanoic acid (PDF) 

10 

Perfluorohexanesulfonic acid 
(PFHxS) 

Air Toxicological Summary for 
Perfluorohexanesulfonic acid (PDF) 

0.034 

Perfluorohexanoic acid (PFHxA) 

Air Toxicological Summary for 
Perfluorohexanoic acid (PDF) 

1 (short-term) 

0.5 (subchronic and chronic) 

Perfluorooctanoic acid (PFOA) 

Air Toxicological Summary for 
Perfluorooctanoic acid (PDF) 

0.063 

Perfluorooctane sulfonic acid (PFOS) 

Air Toxicological Summary for 
Perfluorooctane sulfonic acid (PDF) 

0.011 

Perfluorobutane sulfonic acid 
(PFBS) 

0.3 

Talking to your health care provider 

If you have been exposed to perfluoroalkyl and polyfluoroalkyl substances (PFAS) and are 
concerned about your health, you can talk to your health care provider. 

• We don’t know if exposure to PFAS may cause health problems in the future. You 
can talk to your health care provider and ask if you need to be monitored for 
symptoms or conditions that may be caused by PFAS exposure in the future. 

• Testing Your Blood for PFAS (PDF) - It is possible to get your blood tested for PFAS, 
but the results have some important limitations. This information sheet will help 

https://www.health.state.mn.us/communities/environment/risk/docs/guidance/air/pfba.pdf
https://www.health.state.mn.us/communities/environment/risk/docs/guidance/air/pfba.pdf
https://www.health.state.mn.us/communities/environment/risk/docs/guidance/air/pfhxs.pdf
https://www.health.state.mn.us/communities/environment/risk/docs/guidance/air/pfhxs.pdf
https://www.health.state.mn.us/communities/environment/risk/docs/guidance/air/pfhxa.pdf
https://www.health.state.mn.us/communities/environment/risk/docs/guidance/air/pfhxa.pdf
https://www.health.state.mn.us/communities/environment/risk/docs/guidance/air/pfoa.pdf
https://www.health.state.mn.us/communities/environment/risk/docs/guidance/air/pfoa.pdf
https://www.health.state.mn.us/communities/environment/risk/docs/guidance/air/pfos.pdf
https://www.health.state.mn.us/communities/environment/risk/docs/guidance/air/pfos.pdf
https://www-dev2.health.state.mn.us/hazardous/docs/pfas/indbltest.pdf
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you understand what blood testing can tell you and whether blood testing is a good 
choice for you. 

For more information 
On the web:   

MDH Per- and Polyfluoroalkyl Substances (PFAS) webpage (https://www.health.state.mn.us/pfas)   

For questions about health-based guidance and risk: 

Contact the MDH Health Risk Assessment Unit at health.risk@state.mn.us or call 651-201-4899. 

For questions about health and contaminated sites: 

Contact MDH Site Assessment and Consultation Unit at health.hazard@state.mn.us or call 651-201-
4897. 

 

Minnesota Department of Health | Site Assessment and Consultation Unit  
651-201-4897 | | hazard.health@state.mn.us |  www.health.state.mn.us 
To obtain this information in a different format, call: 651-201-4897 
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