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Presentation Overview

• PFAS 101

• PFAS Uses

• Why Should we Do Something

• Where did this PFAS Plan originate from

• What’s in the Plan

• What should I do now

• Can we Make a Difference

• Questions/Comments



PFAS 101

• PFAS 101



PFAS Uses

• Fishing Line
• Ski wax
• Body lotion
• Body oil
• Foundation
• Concealer
• Blush
• Eye cream
• Conditioners
• Anti-aging cream
• Mascara
• Bars of Soap
• Shampoo
• Lip balm
• Lipstick
• Shaving Cream
• Sunscreen
• On and on and on…



Why should we Do Something?

• Protect human health & the environment
• 19 waterbodies have PFOS fish consumption restrictions:

• “Do Not Eat” fish consumption guideline for all species & sizes due to PFOS:
• Lakes: Lake Elmo, Horseshoe, Eagle Point, Rest Area Pond, Tartan Pond, West Lakeland Ponds (East Metro) 
• Rivers: Mississippi River (Pool 2)

• Reduced consumption (e.g. 1 meal/month):
• Lakes: Lake Bde Maka Ska (fka Calhoun), Cedar, Crystal, Gervais, Harriet, Johanna, Keller, Rebecca, Tanners 

(Metro Lakes), Fish Lake Flowage & Wild Rice (St. Louis County) 
• Rivers: Mississippi River (Pool 2), Raleigh Creek



Why should we Do Something?
• The largest U.S. general population biomonitoring studies are from the National 

Health and Nutrition Examination Survey (NHANES). A nationally representative 
survey conducted by the Centers for Disease Control and Prevention (CDC), 
began monitoring for PFAS in 1999–2000.



Why should we Do Something?



Why should we Do Something?    Drinking Water
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Why should we Do Something?    Eating Fish
• October, 2021 Alexandria Fish Removal:



Why should we Do Something?    Eating Deer
• Protect human health & the environment



Why should we Do Something?    Eating Deer
• Protect human health & the environment



Why should we Do Something?   EPA

• Strategy advises EPA permit writers to consider including PFAS monitoring at facilities 
where these chemicals are expected to be present in wastewater discharges, including 
from municipal separate storm sewer systems and industrial stormwater permits.



PFAS Monitoring Plan Origins

• February, 2021:



Goal of Effort/Plan:

• Protect human health & the environment
• Pollutants in industrial storm water may 

contaminate waters of the state and impair 
the use of groundwater and/or of surface 
water as a source of drinking water, irrigation 
water and/or as a fishery.



DRAFT Monitoring Plan – November, 2021
1. Facilities of Concern

• North American Industry Classification System 
(NAICS) codes – Appendix F.

• Avoid duplication of multiple programs with one 
industry sector/facility type.



DRAFT Monitoring Plan – Public Comment Form



PFAS Monitoring Plan Origins



PFAS Monitoring Plan

3 Main Goals:



PFAS Monitoring Plan



Who’s Monitoring - PFAS Monitoring Plan

• 379 facilities



Who’s Monitoring - PFAS Monitoring Plan

• Landfills
• 59 closed landfills in 41 counties across MN 

have Groundwater exceeding the 
Minnesota Department of Health’s health-
based guidance values for PFAS. 

• Overall, the MPCA has found PFAS 
contamination in groundwater at 98 of the 
101 tested sites in the closed landfill 
program.



Who’s Monitoring - PFAS Monitoring Plan

• Manufacturing & Industrial 
Facilities
• Metal Finishers

• Fume Suppressants
• PFOS replaced with 6:2 

FTS.



Who’s Monitoring - PFAS Monitoring Plan

• Municipal Wastewater 
Treatment Plants
• MPCA sampled for PFCs in 

wastewater effluent at 28 
municipal and industrial WWTPs 
in 2007.

• Additional facilities sampled in 
2008.



Who’s Monitoring - PFAS Monitoring Plan

• Regional Airports/Part 139

• Required by Federal Aviation Agency (FAA) to keep PFAS-
containing foam on site

• Past and ongoing firefighting, training, and maintenance activities. 

• Testing firefighting systems (e.g., deluge system, roof turrets). 

• PFAS-containing hydraulic brake fluid historically used for aircrafts



Why should we Do Something - Airports?



Why should we Do Something - Airports?

Facilities of Concern

• North American Industry Classification System (NAICS) codes – Appendix F.

• “We aren’t near an airport, a military base, or a fire-training facility. Yet we had PFAS in our drinking 
water wells.”



DRAFT Monitoring Plan – Who: Airports

1. Aqueous film-forming foam (AFFF) 

• 524 airports (Part 139) across the nation were required to use AFFF.

• 9 Part 139 airports in MN currently.

• Past and ongoing firefighting, training, and maintenance activities.

• Currently, most training exercises are closed-loop.

• Foam is/was expensive – therefore, incentive to not be wasteful with it.

• Testing firefighting systems (e.g., deluge system, roof turrets).

2. PFAS-containing hydraulic brake fluid historically used for aircrafts.

3. Firefighting equipment, including protective clothing for 
firefighters. 

• These can be surface treated with side-chain fluorinated polymers or made 
from fluoropolymers such as woven, porous polytetrafluoroethylene (PTFE) 
and its copolymers.



Airports – AFFF/Foam



Targeted PFAS Analysis – Industrial Sector Characteristics



Airports - Foam



Airports - Foam



Airports

1. Only Part 139 airports:

• Recent formulations of AFFF (after 
approximately 2015) contain short-chain (C6) 
fluorotelomer-based PFAS and are referred to 
as modern "PFOS-free" AFFF.

2. Stakeholders:

• MN Council of Airports (MNCOA)

• Metropolitan Airport Commission (MAC)

• DOT (Aeronautics)



Every Phase 1 Sector Facility?: Airports

1. Blue stars 
represent current 
Part 139 airports 
in MN

2. 133 public airports 
in MN



Airports – Other Countries Care?



If not AFFF, then what do we Use?



What’s the Risk if My Airport is in the Toolies?



ISW-Specific Portion of PLAN – Where:

• Where to Sample (Min of 2 total*) –Benchmark Monitoring Locations (min of 1)
• *All BMLs unless a BML reduction form is submitted which utilizes the following information to 

justify fewer locations:

• Wind Rose

• Identification/Consideration of Sector-specific PFAS area(s) of concern 

• Historical Use information

• Sector-specific PFAS area of concern (AOC) (min of 1 – location identified on SWPPP drainage map 
& submitted to MPCA)

• ISW immediately adjacent to AOC:

• Shredder fluff pile

• Chrome plating bath vented portion of facility

• AFFF areas @ airports



ISW-Specific Portion of PLAN – Results 

• Results – response thresholds:

• PFOS is the main PFAS compound of concern currently:

• >1,000 ppt: Submit a PFAS source and exposure reduction plan within 90 days of last sampling quarter.

• >10 ppt: Submit a PFAS source and exposure reduction plan within 180 days of last sampling quarter.

• <10 ppt: No source reduction plan needed at this time. Maintain PFAS inventory and reduction activities at 
the site along with PFAS BMPs.



ISW-Specific Portion of PLAN – Results 

1. What PFAS Compounds will be Monitored?

• All PFAS compounds included within available method the laboratory uses.

2. When does Sampling Begin:

• Q3-Q4, 2022

3. How Frequently will Monitoring be required?

• 2-3 Quarterly samples within first ½ hr. of discharge:

• Results could factor into ISW general permit including PFAS monitoring.

4. Cost:

• Typical costs for laboratory analysis of PFAS in water or solid media range from $300 
to $500 per sample



ISW-Specific Portion of PLAN – Results 

1. Why PFOS?



ISW-Specific Portion of PLAN – Results 

Why PFOS?

• MPCA and MDH set goals for PFAS that 
protect human health and the 
environment. 

• New PFOS protective values for fish 
consumption (called “site-specific water 
quality criteria”) – one is for fish tissue, 
the second is a surface water value that 
supports meeting the fish tissue value:

• Fish tissue is a maximum 0.37 nanograms
PFOS per gram (ng/g) 

• Water is a maximum 0.05 ng/L PFOS



ISW-Specific Portion of PLAN – Results 

Why PFOS?

• Not a statewide standard.

• Site-specific water quality criteria for: 

• Prior standard(s) needed to be updated to 
the new criteria values to reflect the 
recent changes in the science of PFAS 
impacts.



Monitoring Plan – Methods & Cost
Lab Availability: 

• Search MDH’s Accredited Labs 
(https://eldo.web.health.state.mn.us/public/accreditedla
bs/labsearch.seam)

• Currently there are 13 labs certified with MNELAP for some sort 
of PFAS work.



Monitoring Plan – Methods
1. Targeted Analysis: 

• Draft EPA 1633 - finalized in fall 2022
• Many laboratories run a “modified” version of EPA’s Method 537.1 that includes isotope dilution, which is analogous to the draft EPA Method 

1633
• Chemicals are specifically targeted in tests using an authentic chemical standard obtained from commercial sources.

• However, the majority of methods used for stormwater consist of 30 to 40 analytes.

2. Nontargeted Analysis: 
• Nontargeted analysis can detect a broad range of PFAS without having a preconceived list of chemicals that are present. 
• Chemicals are identified by a combination of high-resolution accurate mass, molecular fragmentation, and comparison to reference compound 

databases.
• Identifications of chemical compounds are tentative and there is greater uncertainty associated with concentration estimates due to the lack of 

authentic chemical standards for comparison. 
• PFAS compounds that are shown as abundant are more certain.



Monitoring Plan – Methods: Targeted Analysis



Monitoring Plan – Methods: Non-Targeted Analysis
• Thousands of compounds:

• Per- and polyfluoroalkyl substances 
(PFAS) are a large group of nearly 
5,000 different synthetic chemicals 
that are resistant to heat, water, and 
oil.

• Of the more than 9,000 known PFAS 
compounds, 600 are currently used 
in the U.S. in countless products, 
including firefighting foam, 
cookware, cosmetics, carpet 
treatments and even dental floss.



Monitoring Plan – Who in the Future

1. Phase 2+:
• NAICS code list

2. Phase Anytime:
• Elevated PFAS results from other program monitoring

3. Prioritization Factors:
• Proximity to drinking water sources, surface waters
• Other factors



Monitoring Plan – Prioritization Factors

1. ISW Mapping Tool – Jan. 2022



Where - Sample All Existing BMLs?: Refinement
1. Benchmark Monitoring Locations?

1. Sample all of them for all four (4) quarters
2. Sample a subset based on PFAS potential



Where - Sample All Existing BMLs?: Refinement
Benchmark Monitoring Locations – All of them?

• Not necessarily
• Up to 28 BMLs (some airports)…
• Area of Concern (AOC)



Background Concentrations

Background can be a touchy term… “Baseline”

• Rainfall: 1-5ppt PFOS (07.29.21 Webinar Notes)
A. Mercury example (MINNESOTA STATEWIDE MERCURY TOTAL 

MAXIMUM DAILY LOAD – 2007): 
• Significant precipitation gradient from northeast to southwest 

Minnesota, but this does not apparently determine the mercury 
deposition pattern. The uniformity in deposition indicates that 
sources causing locally elevated atmospheric deposition have been 
removed.

• Between 1994 and 1999, with a different monitoring program, 
Watras et al. (2000) reported a 40% decrease in mercury 
deposition in northern Wisconsin



“Baseline” / Background:

Nitrate example:



PFAS trends over time in the atmosphere

Figure from Rauert et al. 2018

• In many cases, concentrations of 
“phased-out” and “replacement” PFAS 
are increasing in the atmosphere



Every Phase 1 Sector Facility?: Refinement
1. Surveys?

• SDS/MSDS sheets often don’t list PFAS 
• Not required to be reported on any safety data sheets (SDS), as they 

currently are not considered a hazardous substance.
• PFAS may not be listed under any active ingredients list, either.
• A good indicator that the firefighting foam for example contains PFAS 

is if it mentions:
• fluorosurfactant, fluoroprotein, C6, or the use of “fluoro”, however, not all 

fluorinated surfactants are made of PFAS.

2. Firefighting Foam:
• Note the brand and manufacturer of the foam and contact the 

manufacturer in writing to see if PFAS is used in its production and ask 
for the SDS.

• Screen for the entire family of PFAS, not just the single compound 
PFOS, and be sure to review the SDS.

3. Historical Use
• Facility staff may not have an accurate way of knowing



Sampling Guidance:
• MPCA (01-2022):

• Not OK to use:
• Teflon tape or wash bottles
• Dry-erase markers
• Clothing washed with fabric softeners
• Clothing mad with stain-resistant chemicals

• OK to use:
• Powderless Nitrile Gloves



Sampling Guidance:
• Michigan also has some good guidance:

• Powderless Nitrile Gloves
• No clipboards coated with PFAS
• No notebooks made with PFAS treated paper
• No PFAS treated paper towel
• No candy bars (in wrapper), other prepackaged food, fast food or microwave popcorn
• URLs:

• https://www.michigan.gov/documents/pfasresponse/General_PFAS_Sampling_Guidance_634597_7.pdf
• https://www.michigan.gov/documents/pfasresponse/PFAS_Sampling_Quick_Reference_Field_Guide_634603_7.pdf



What can I eat before or during PFAS sampling?

• Subset (50 food packing products) tested for 
30 of the 9,000+ PFAS compounds:

• PFOS = 5th most common PFAS compound

• PFOA = most frequently detected

• PFBA = highest concentrations

• <1% = total organic fluourine found

• >99% = PFAS compounds not individually 
identified



What’s EPA Doing and Planning?



Can We Make a Difference?

Begin assembling an inventory of PFAS 
potential:

• Past and ongoing firefighting, training, 
and maintenance activities. These can 
lead to groundwater and soil 
contamination by PFAS due to 
uncontained release of firefighting 
foam. 

• Testing firefighting systems (e.g., 
deluge system, roof turrets). 

• PFAS-containing hydraulic brake fluid 
historically used for aircrafts.



Can We Make a Difference?

02-2022: “‘Complete crisis’ as PFAS 
discovery upends life and livelihood of 
young Maine farming family”

• 20 acre organic vegetable farm

• Water they and their 3 yr. old son drink is 
400x health threshold.

• Organic products pulled from stores.

• “…water that we are drinking is highly 
toxic, that food that we are selling to 
people has levels of chemicals in it, that 
from living here that Adam and myself 
and our child have industrial levels of 
chemical in our blood…”



Can We Make a Difference?

Reduce and/or eliminate exposure:



Can we make a difference?
• Long-chain PFAAs, with half-lives of one to several years, are slowly excreted in 

humans.



Wow…
1. Not the first time…



Questions, Discussion, Comments

Left: 1980s Pennsylvania Benefit – Spraying AFFF

Right: 1970s Cape Canaveral Fun Day


