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PFAS Distribution in
Casco & Merrymeeting Bays



How we’ll spend the next hour

• Intro: PFAS in the environment
• PFAS after the 2024 BNAS Spill
• Sources into Merrymeeting Bay 

& Casco Bay
• Q&A



Thanks!

• Friends of Merrymeeting Bay: Ed Friedman
• Friends of Casco Bay: Ivy Fignoca, Heather 

Kenyon, Mike Doan
• Bigelow Laboratory: Hannah Sterling, Caitlyn Olson
• Funding: EPA National Estuary Program; Watershed 

Grant Program
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Pollutants ‘Archived’ 
in a Sediment Core
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ED?

PFAS: Per- and PolyFluoroAlkyl Substances



https://www.kimley-horn.com/news-insights/perspectives/what-is-pfas/

PFOA: Pioneering Fluorochemical Of 
Atrocity (PerFluororOctanoic Acid)

PFOS: Pants, Foam, and 
On Surfaces 
(PerFluoroOctane Sulfonate)



Figure from “Working towards a Global Emission Inventory of PFASs: Focus on PFCAs - Status Quo and the Way Forward,” © OECD, 2015, p. 39 (OECD/UNEP 2015). 

Some countries
started banning 
some PFAS

… but they are 
still produced.

India, Poland, China & Russia à

Japan, Western Europe & US à

PFAS Production Worldwide



>4,000 compounds

PFAS: 4000+ Compounds

https://pfas-1.itrcweb.org/2-3-emerging-health-and-environmental-concerns/

PFOS

PFOA
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How Do PFAS 
Get into the 
Environment?

sl
ud

geAFFF: Aqueous Film-Forming 
Foams (firefighting foams)

“water-hating”

“water-
loving”

Sludge (“biosolids”): Wastewater 
treatment solids; was used for 
fertilizing agricultural fields
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10-40%

40-
80%
Food

Drinking Water

How Do 
We Get 
Exposed 
to PFAS?
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PFOS in our Blood 

Detected in >99% 
of US Population 
(US CDC NHANES study
2017-2020; n=3072)

80% Decrease in 
Concentration from 
1999 to 2020
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1 ng = 0.000,000,001 g
one billionth of a gram



Health Effects of PFAS

https://www.nationalacademies.org/
our-work/guidance-on-pfas-testing-
and-health-outcomes

Increased risk at 
serum concentrations
> 20 ng/mL



PFAS in Drinking Water
2023-2025 EPA

15% of large and 
8% of small 
drinking water 
facilities 
> 4 ng/L
* January 2025 UCMR5 summary

https://www.istockphoto.com/photo/young-boy-outside-drinking-from-a-water-bottle-gm108271746-10467369



660,000 gal
2,500,000 L



1 Pinch of Salt 
into 10 Olympic-
sized Swimming 

Pools

4 ng / L (4 ppt; 0.000,000,004 g per L)



PFAS Removal



What Can I Do?
https://www.maine.gov/dep/spills/topics/pfas/Get Information

Use PFAS-
Free Product



https://www.maine.gov/dep/spills/topics/pfas/

https://www.maine.gov/dhhs/mecdc/healthy-
living/health-and-safety/food-safety/fish-and-seafood

Reduce Exposure
Recreational Freshwater Fish Anglers



Key Takeaways

Many different 
compounds. Not 

all are equally 
“bad”

Detected and can 
have health effects 

at low doses. 
What is the level 

of concern?

Regulation works 
(for PFAS that are 

regulated…). But it 
takes time

Remediation 
technology exists 

for water and 
wastewater
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Monitoring PFAS 
in Casco Bay



Portland, ME

Acadia
Natl. Park

Machias

August 2024
AFFF Spill
50k gal foam

ME

Do-Not-Eat 
Advisories for Fish

PFAS in estuarine and coastal 
environments 
• Receive cumulative inputs from diverse 

sources
• PFAS sources & fate remain understudied 
• Limited data on PFAS.Casco Bay Estuary
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Study Area:
Casco Bay
Potential PFAS Sources

1) Stormwater & Industrial 
effluent

2) Agricultural runoff from 
sludge spreading sites

3) BNAS superfund site

4) Kennebec & 
Androscoggin River
(runoff, WWTP)

Casco Bay



Aqueous Sampling Campaigns
Stake-
holder 
input to 
select 90 
stations

Bay-wide:
3x (Sept / 
Oct ‘24 and 
June ’25)

AFFF spill:
10x select 
7 stations



Results 
Overview
Sept 9-13, 2024
Sum of 8 PFAS (ng/L)

Method EPA 1633
Isotope dilution
40 PFAS compounds
Bigelow PFAS Facility
www.bigelow.org/pfas

Most 8 commonly 
detected
PFOS, PFOA
PFHxS
PFHxA, PFHpA, PFNA
FOSA, 6:2FTS

Royal

Kennebec

Androscoggin

Presum
pscot

Portland
Area

Harpswell Cove

Harpswell: AFFF spill impact
River: Integrator of all 
terrestrial PFAS sources
Oceanic sites: Rather 
constant values across the bay
Portland ME: Some sources, 
but not especially high



PFAS after 
AFFF Spill



Malfunctioning 
fire 
suppression 
system

1,450 gal. of 
aqueous film-
forming foam 
(AFFF) mixed 
with 50,000 
gal. of water

Largest AFFF 
spill in ME, 
and the 6th in 
the U.S. in the 
past 30 years 

8/19/2024 PFAS Spill

Former Brunswick Naval 
Air Station (BNAS)
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Concentrations at “pre-spill” levels after 3-4 months

AFFF Impact: Harpswell Cove Transect
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Source Profiles

Sept 9-13,2024

River – Ocean – AFFF: 
three distinct source profiles
Rivers: Short-chain PFAS
Ocean: Sulfonamides (less 
prevalent in river samples)
AFFF profile: Matches 
spilled product (6:2 FTS)



Sept 2024 Oct 2024 June 2025

Tracking of spill-related PFAS into Casco Bay

Dynamic AFFF source contribution over time. Decreasing AFFF signal over time.
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PFAS in 
Kennebec and 
Androscoggin











September 2024



October 2024



June 2025

• Relative uniform 
concentration along 
rivers

• Distinct Kennebec vs 
Androscoggin PFAS 
profiles

• No large temporal 
variation



PFAS 
Sources



How important are 
sources for the input 
of PFAS into the 
estuary?
• AFFF spill input: Spilled 

amount as max (20 kg PFOS)

Presumpscot R.

Royal R.

Androscoggin R.

K
ennebec R

.

= Major Rivers
= WWTP

= Conc. of 8 PFAS
(ng/L)

• Rivers: Annual flow x [PFOS]

• WWTP into Bay: 5 WWTP 
are discharging into the Bay

• WWTP into Rivers: 6 larger 
facilities into Kennebec River



★ Anson-Madison

★ KSTD

★GAUD

★ Gardiner

★ Bath★ BIW

~50 ng/L
80 g/yr

~50 ng/L
500 g/yr

~12ng/L; 110 g/yr

~5 ng/L; 10 g/yr

~20ng/L; 70 g/yr
~20ng/L; 2 g/yr

ME-DEP 
PFAS Data 
on WWTP 
Effluent

ng/L PFOS in 
effluent;
and estimated 
annual load of 
PFOS into the 
Kennebec
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Rivers

WWTP

5% of 
total load

AFFF spills can be a 
large (and preventable) 
source of PFOS
Rivers integrate many 
terrestrial sources

Considered WWTPs
account for a small 
fraction of PFOS input
Unidentified sources: 
agricultural runoff, old 
landfills, other diffuse 
sources (groundwater? 
atmospheric deposition?)

Estimation: Annual
PFOS Mass Flow in Casco Bay



Thanks for your Attention!   caeppli@bigelow.org

Funding

National Estuary Coastal 
Watershed Grant Program
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source

prevalent at low 
concentrations

tracking AFFF-
related PFAS

WWTP minor 
input in bay

Summary


