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Provide Stain, Grease, Water and Fire Resistance

Also:

Stain and water-resistant sprays

Medical devices (& stent coating)

Home barrier insulation

Specialty paints (e.g., outdoor)

Paper coatings

Ski wax, bike & auto lube

Semiconductor manufacturing

Solar panels

Cleaners (auto, chain, gun, piano)

Hydraulic fracturing lubricant

Chrome plating fume suppressant

Shaving, óglidingô floss, Band aids



PFOS

C8

Per- and Polyfluoroalkyl 

Substances (PFAS)

C6 | C4 | C3

Class of over 12,000 fluorinated chemicals

óForever Chemicalsô

Legacy Current Use





WORKERS





Bioaccumulate in 

animals over time

Biomagnify up the 

food chain



Liu et al 2019

Current use 

(short-chain) 

PFAS are taken 

up into produce

Legacy (long-chain) 

PFAS bioaccumulate 

in animals
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Found in the bodies of most Americans

Born exposed



Health Concerns:

ÅHigh cholesterol

ÅDecreased infant and fetal growth

ÅCertain cancers (kidney, testicular)

ÅPregnancy induced hypertension

ÅThyroid disease and dysfunction

ÅUlcerative colitis

C8 Health Study
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Lein 2024

Updated list 

includes immune, 

liver, reproductive, 

and other effects.



Estimated 6 Million Americans with Impacted Water

Hu et al. ES&T Letters 2016
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https://www.ewg.org/interactive-maps/pfas_contamination/map/



www.pfas-exchange.org/connecting-communities



Contaminated Communities

*Map is limited by PFAS testing and reporting
https://www.northeastern.edu/environmentalhealth/tag/pfas-contamination-site-tracker/



Former Wurtsmith Air Force Base

Oscoda, MI

Specialized 

fire fighting 

foam

Hangar 

suppression 

systems

PFAS contamination discovered 

over 15 years ago

Contaminated base and residential 

water, adjacent Van Etten Lake, 

Clarks Marsh, and Au Sable River. 

Discharges into Lake Huron.



Aqueous Film Forming Foam (AFFF)

Firefighter Training Vehicle Fires

Firefighters were told it was as 

ósafe as soap and waterô





PFAS Easily Migrate into Groundwater

Zeidan et al. 2016

Groundwater is 

commonly used for 

drinking water by 

cities, towns and 

individual homes



Do Not Eat Advisories





Wolverine Worldwide former Tannery

Rockford, MI

Poor disposal of 

tannery waste at 

dumping sites 

across town



Some Private Wells Highly Contaminated



https://sites.nicholas.duke.edu/pfas/files/2020/09/PFAS-and-Water-Filtering-fact-sheet.pdf



Drinking Water Interventions

Bottled Water

Filter Residential Well

Change Public 

Water Supply

Filter Municipal 

Water Supply



CDM Smith (2020)

Enforceable Standards: Maximum Contaminant Levels (MCLs)



https://www.michigan.gov/egle/maps-data/mpart-pfas-gis

Test results in Michigan 

are publicly available





U.S. EPA Federal Drinking Water Standards

Historic 

enforceable MCLs 

for PFAS 

Goal (MCLG) is no 

detectable PFOA or 

PFOS.

MCL is based on 

feasible detection 

limit for most labs.





10% of Public Water Systems Exceed PFAS MCL

EPA Office of Water: https://www.epa.gov/system/files/documents/2023-08/ucmr5-data-summary_0.pdf

Report through 4th set of data collected and is only 35% of total results expected by 2026.

25% of systems exceed EPAôs health reference level for screening lithium

Searchable data: https://www.epa.gov/dwucmr/fifth-unregulated-contaminant-monitoring-rule-data-finder



Former Crown Vantage Paper Mill

Parchment, MI

Used in grease 

resistant paper 

food packaging

Paper making waste disposed in 

nearby landfill



Being phased out



Milt Klingensmith | MLive.com

PFAS from the landfill 

contaminated the 

groundwater and the 

nearby municipal wells
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High PFAS Concentrations in Municipal Water
1600 ng/L (parts per trillion)

>700 ng/L PFOS

>600 ng/L PFOA

4 ng/L for PFOS

Maximum Contaminant 

Levels (MCLs)

4 ng/L for PFOA

Bauer et al. in review



https://www.sfei.org/projects/pfas

Family tree of PFAS sub-groups

Large class of over 20,000 

chemicals

Include many óprecursorsô that 

transform to PFCAs and PFSAs 

in the environment and our 

bodies

Total organic fluorine tests can 

help identify how much PFAS is 

not identify by standard method



Lower PFAS Concentrations in Current Tap Water
<40 ng/L (parts per trillion)

Bauer et al. in review

1PFAS not in standard panel

Up to half current concentration in tap water is less monitored PFAS



Local and Home Produced Foods

Local Venison

Local Fish Home Grown Produce

Home Produced Eggs



Chrome Plating 

Huron River

https://finishingandcoating.com/index.php/plating/224-epa-michigan-find-that-pfos-suppresants-work

PFAS used as 

fume suppressant 

in chrome plating



PFAS passes through 

the waste-water 

treatment plant into 

the Huron River and 

into biosolids.

Biosolids are often 

applied to agricultural 

fields for nutrients, 

landfilled or 

incinerated.

Michiganôs pre-

treatment program 

now helps limit PFOA 

and PFOS influent.


