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WHAT ARE PFAS

Oil Heat Water

PER & POLYFLUOROALKYL SUBSTANCES : large class 
of fluorine-containing chemicals that confer useful 
properties to many household, commercial & industrial 
products (e.g., PFOS & PFOA) 



PFAS IN THE ENVIRONMENT

ATMOSPHERIC 
DEPOSITION

MOVES EASILY 
THROUGH WATER 

COLUMN EXTREMELY 
STABLE

• ACCUMULATES IN ANIMALS AND PEOPLE

• NEARLY EVERYONE TESTED BY THE CDC HAS PFAS 
IN THEIR BLOOD (NHANES SURVEY 1999-2000)

https://wwwn.cdc.gov/Nchs/Nhanes/2013-2014/SSPFAC_H.htm


POTENTIAL HEALTH EFFECTS 

Probable link between exposure to some PFAS & following effects

• GASTROINTESTINAL SYSTEM: Ulcerative colitis

• LIVER: liver damage, abnormal fat metabolism,  high cholesterol

• KIDNEY: kidney cancer and chronic kidney disease

• CARDIOVASCULAR SYSTEM: pregnancy-induced hypertension

• IMMUNE SYSTEM: decreased response to vaccines

• REPRODUCTIVE SYSTEM: testicular cancer and decreased fertility

• ENDOCRINE SYSTEM: thyroid disease

• DEVELOPMENT- reduced birth weight

Scientists don’t yet know what levels are associated with health effects

http://www.c8sciencepanel.org/prob_link.html


PFAS CONTAMINATED SITES IN AK

ADEC: Confirmed Sites in AK
Eielson/Moose Creek

Regional Fire Training Center 
(Fairbanks)

North Pole

Utqiagvik

Kenai

Gustavus

Galena

King Salmon

Dillingham

Yakutat

Juneau

Other Possible Sites

Airports  & Military facilities  Firefighter training centers

Wastewater treatment facilities Anywhere biosolids are applied

Landfills Industrial sites



SOURCES OF PFAS IN AK…so far

Airports Firefighting Facilities

Military Facilities RefineriesAFFF (Aqueous Film Forming Foam)

Municipal Biosolids

Processed waste from 
wastewater treatment 
plants that are applied as 
fertilizer to crops

Presenter
Presentation Notes
Most of Alaska’s contamination issues stem from only a few major sources, including military facilities, airports, refineries, and fire training facilities. These places all have one thing in common, and that’s the use of AFFF or aqueous film forming foams, which are a special type of firefighting foam that can put out fuel fires really really well. I know a few people out there must have this question…and the answer is no, AFFF isn’t in the material dropped from most firefighting planes. Another smaller source of PFAS in AK that is a really big source in other States is municipal biosolids, which are processed waste from the utility company that people can use as fertilizer for their garden. Unfortunately, because PFAS is in so many of the products we use in the shower and wash down the drain, the WWTP ends up with really high levels of PFAS in the processed fertilizer. If PFAS-contaminated biosolids are used in gardens or fields where crops are grown for human consumption, the produce can end up contaminated with PFAS and create a route of exposure.



PFAS EXPOSURE: GENERAL POPULATION

This includes food at the grocery store!!!

FOOD is the primary exposure source for most people

Presenter
Presentation Notes
So that’s one of the many reasons that food is the most common route of PFAS exposure for most people- and if you think about it- we don’t grow most of our produce here, so buying produce at the grocery store doesn’t guarantee that it’s PFAS free by any means. Crops can also become contaminated without biosolids, for example, if they’re grown in contaminated soil or irrigated with contaminated water. Some farm animals are also given contaminated water or feed, so meat and animal products at the store can also contain PFAS. Surprisingly, many types of food packaging are also intentionally coated with PFAS to keep the food from sticking to the wrapper, so take out food and individually wrapped items have been shown to contain potentially high levels of PFAS. The way you prepare your food can also add PFAS- because any non-stick pans or baking sheets are made that way by adding PFAS- so if you’re cooking with Teflon pans, you’re probably adding at least a little bit of PFAS to your food. 



PFAS EXPOSURE ROUTES IN AK

CONTAMINATED 
WATER

HOUSEHOLD 
PRODUCTS

CONTAMINATED 
FOOD

WHAT ABOUT SUBSISTENCE FOODS?

Presenter
Presentation Notes
So what about our routes of exposure here in Alaska? Well, we know that some people have been exposed through contaminated drinking water here in Alaska…but there are some other interesting exposure sources here to think about that pertain to our way of life. For example, we use weather-proof gear at some point year-round, and you guessed it, most items that are waterproof or stain proof probably got that way when the manufacturer coated them in PFAS. High fluoro ski waxes are also basically made of pure PFAS (though that can vary depending on the type you buy). We also know that some of our store-bought foods or foods cooked with Teflon can contain PFAS… but what about our subsistence foods?



FISH IN AK

SUBSISTENCE FISH SPECIES

CONTAMINATED SITES

Rainbow Trout, Greyling, Cisco, 
Pike, Kings (31 fish)

BACKGROUND LEVELS

Salmon, Halibut, Herring, Cod, 
Eulachon, Burbot (146 fish)

Location Sum of 5 (ppb)

Kimberly Lake (muscle) ≤ 90 (mostly PFNA)

Polaris Lake (muscle) ≤ 73 (mostly PFOS)

Chatanika River (whole) ≤ 1.5 (mostly PFOS)

Moose Creek (whole) ≤ 129 (mostly PFOS)

Piledriver slough (whole) ≤ 51 (mostly PFOS)

Salcha River (whole) -

Fish Sum of 5 (ppb)

Salmon (muscle)
97 salmon = ND
1 Coho ≤ 26.5
1 King ≤ 3.03

Marine (muscle) -

Burbot (muscle) ≤ 0.4

Presenter
Presentation Notes
We need to look at fish from contaminated sites separately from fish elsewhere in the State.  Testing for PFAS is very expensive, and we know that if its in the water then it’s in the fish, so fish testing hasn’t been prioritized over well testing in AK. However, there have been some fish tested near known contaminated sites, including Kimberly Lake in North Pole, and several freshwater bodies in the Moose Creek/Eielson area. I just want to preface this by saying that I’m reporting all these concentrations as the sum of 5 different PFAS that have been shown to have similar structures and toxicological effects, including PFOS, PFOA, PFNA, PFHxS and PFHpA. Also, it is important to note that some of these concentrations are for fillets, which most people eat, and some are for whole body, which most people don’t. PFAS collects in the blood serum, so we always expect that fish will have higher whole body concentrations.



RISK- fish consumption

Overarching Conclusions
• AK fish are generally PFAS free, unless they live at/near or migrate 

through a contaminated Site
• Nearly all detections have been in freshwater
• Very low chance of exposure with marine and anadromous fish 
• PFAS should not deter subsistence fishing (remember fish at the grocery 

store may have PFAS!)

Presenter
Presentation Notes
Only 5 States have fish consumption advisories, but NJ is the only one with levels for more than PFOS and PFOA. When we look at the muscle concentrations of our most contaminated fish from Kimberly and Polaris lakes, we see that they do have consumption restrictions by the NJ standards, but they’re still safe for consumption once every 3 months. So while people should avoid fishing near contaminated sites, PFAS should not stop people from subsistence fishing in general- but your absolute best tactic to avoid PFAS exposure in fish is to eat species that spend at least part of their life in the ocean.



GAME ANIMALS

Moose from Gustavus (12 
animals)

∑5 PFAS in 
Muscle (ppb)

11 = ND 1 = 0.09

∑5 PFAS in Liver 
(ppb)

9 = ND 2 ≤ 0.3 1 = 7.5



RISK- game consumption

Overarching Conclusions
• PFAS does not appear to be an issue in moose meat or liver, even near 

contaminated sites (PFAS accumulates in serum > muscle)

• PFAS should not deter Alaskans from subsistence hunting (remember meat at 
the grocery store may have PFAS!)

MINNESOTA CONSUMPTION GUIDELINES

Recommended Frequency PFOS

Unrestricted < 10 ppb

Once per week 10 to 50 ppb

Once per month 50-200 ppb

Do not eat > 200 ppb



REGULATORY STATUS

State regulators are 
leading the way, but there’s 
no consensus, because:

– No federal advice related 
to PFAS in food

– No federally enforceable 
guidelines for PFAS in DW

– Conflicting advice from 
different federal agenciesRESOURCES

PERSONNEL

FINANCIAL



WAYS TO REDUCE EXPOSURE

• DON’T use non-stick pans (unless PFAS-free), avoid prepackaged 
foods, don’t fish near contaminated sites, don’t fertilize with 
contaminated biosolids 

FOOD

• DON’T drink PFAS contaminated water unless you’ve filtered it 
with GAC or RO

WATER

• Keep rain/outdoor gear in garage or away from main living space, 
wet dust and vacuum (more during winter), look for PFAS-free 
personal care products

CONSUMER PRODUCTS



QUESTIONS
Questions??

KBRIDGES@GEOSYNTEC.COM



AK VS OTHER STATES: Water

State

Year
First 

Listed Standard / Guidance Type PFOA PFOS PFNA PFBA PFBS PFHxS PFHpA Gen-X
Minnesota (MN) 2017/2019 short-term HBV DW/GW 0.035 0.015 7 3 0.047
Minnesota (MN) 2017/2019 subchronic HBV DW/GW 0.035 0.015 7 3 0.047
Minnesota (MN) 2017/2019 chronic HBV DW/GW 0.035 0.015 7 2 0.047
Michigan (MI) 2019 Screening Levels DW 0.009 0.008 0.009 1 0.084
New Jersey (NJ) 2019 ISGWQC GW 0.01 0.01
California (CA) 2018 NL DW 0.014 0.013
Massachusetts (MA) 2018 Guidance Values DW 0.070 0.070 0.070 2 0.070 0.070
New Jersey (NJ) 2018 MCL DW 0.013
New Jersey (NJ) 2018 MCL DW 0.013
Michigan (MI) 2018 GCC DW/GW 0.070 0.070
Vermont (VT) 2018 HA DW/GW 0.020 0.020 0.020 0.020 0.020
Alaska (AK) 2018 Action Level DW/GW/SW 0.070 0.070
Colorado (CO) 2018 GQS GW 0.070 0.070
Maine (ME) 2018 RAG GW 0.400 0.400 400
New Jersey (NJ) 2018 GWQS GW 0.013
New Jersey (NJ) 2017 MCL DW 0.014
North Carolina (NC) 2017 Health Goal DW 0.140
Rhode Island 2017 Groundwater Quality Standard DW/GW 0.070 0.070
Maine (ME) 2016 Health-based MEG DW 0.070 0.070
Connecticut (CT) 2016 AL DW/GW 0.070 0.070 0.070 0.070 0.070
Alaska (AK) 2016 CL GW 0.400 0.400
Delaware (DE) 2016 RL GW 0.070 0.070
Delaware (DE) 2016 SL GW 0.070 0.070 38
Maine (ME) 2016 Screening Level GW 0.120 0.120 140
New Hampshire (NH) 2016 AGQS GW 0.070 0.070
Pennsylvania (PA) 2016 MSC GW 0.070 0.070
Texas (TX) 2016 Tier 1 PCL GW 0.290 0.560 0.290 71 34 0.093 0.560
Vermont (VT) 2016 PAL GW 0.010 0.010 0.010 0.010 0.010
Iowa (IA) 2016 Non-protected GW 1
Iowa (IA) 2016 Statewide Standards Protected GW 0.070 0.070
Maine (ME) 2016 Screening Level SW/RW 0.170 0.300 7,914
Nevada (NV) 2015 BCL DW 0.667 0.667 667
Michigan (MI) 2015 HNV SW 0.420 0.011
Oregon (OR) 2011 IL SW 24 300 1 300
North Carolina (NC) 2006 IMAC GW 2

Presenter
Presentation Notes
Despite the amount of attention being paid to PFAS contamination in DW- still no enforceable Federal GuidanceResult: States have developed their own guidance (or fallen behind) and there’s disagreement and lack of consistency…in fact, Alaska developed guidelines that they actually walked back when new administration cameRapidly evolving issue- almost all of these policies have been established in the last 3 years and new compounds are increasingly being added to the list of potential concern
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