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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
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Friends of Merrymeeting Bay: Ed Friedman

Friends of Casco Bay: lvy Fignoca, Heather
Kenyon, Mike Doan

Bigelow Laboratory: Hannah Sterling, Caitlyn Olson

Funding: EPA National Estuary Program; Watershed
Grant Program
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https://www.reddit.com/r/chemistrymemes/comments/y999vw/
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Environmental Organic Chemist

Pollutants ‘Archived’
in a Sediment Core

new

old

concentration (ng / g)

2016
2013
2009
2005
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1994
1987
1981
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1955
1945
1936
1927
1919
1911
1903
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Logemann A, Reininghaus M, Schmidt M, Ebeling A, Zimmermann T, Wolschke H,
Friedrich J, Brockmeyer B, Profrock D, Witt G (2022). Environ Pollut 302:119040.



PFAS

PRODUCTS
THAT CONTAINED?




PFAS Development... ...and Evolution
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2000s Current

Teflon accidentally Teflon used in the Teflon used in Aqueous Film Use of PFAS Global distribution Increased
discovered in 1938 Manhattan Project consumer and Forming Foam (AFFF) significantly expands of certain PFAS public scrutiny
for the development industrial products is developed in different industries
of the atomic bomb Voluntary phase Changing
out of products regulatory climate
Lawsuit settlements
PFOS: Pants, Foam, and Development and use

of new PFAS

On Surfaces
(PerFluoroOctane Sulfonate)

PFOA: Pioneering Fluorochemical Of
Atrocity (PerFluororOctanoic Acid)

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



PFAS Production Worldwide
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India, Poland, China & Russia 2 Some cou ntrieS

started banning
some PFAS

Japan, Western Europe & US >
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... but they are
still produced.

total annual emissions of C -C , PFCAs [t/yr]
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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).



PFAS: 4000+ Compounds

Initial Attention

PFOS PFOA

A
UCMRS3

FNA
FHpA

PFHxS
PFBS

P
P

Early Attention
PFD

Common Analytes

S 2 'S PFTeDA, PFTrDA, :
PFNS 2 2 PFDoA, PFUNA, .

PFHpS ° & PFDA, PFHxA, PFOA

PFPeS  PFPeA, PFBA

Sulfonates
saje|Axoqie)

All PFAS

Fluorotelomers, Perfluoroethers, Perfluoropolyethers Nthaaaakiausatiidl

All other PFAS Increasing Attention

>4,000 compounds

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



How Do PFAS ;\
Get into the 1<
Environment?

“water-
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Consumer Products

“‘water-hating”

AFFF: Aqueous Film-Forming
Foams (firefighting foams)

Sludge (“biosolids”): Wastewater
treatment solids; was used for

fertilizing agricultural fields -
Environment




How Do
We Get

Exposed
to PFAS?
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Blood Serum Conc. (ng/mL)
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PFOS in our Blood
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Detected in >99%
of US Population

80% Decrease in
Concentration from
1999 to 2020



Health Effects of PFAS
D

Increase Blood Pressure
& Cholesterol Levels

Increased risk at
serum concentrations
Increase Risk of > 20 ng/mL

Thyroid Disease

NATIONAL oo
ACADEMIES medicine

Guidance on PFAS Exposure,

Testing, and Clinical Follow-Up

Decreased Immune
Response To Viruses

Decreased Birth

Weight of Infants /-L ﬁ-

&

Increased Risk of Cancers
(Kidney, Reproductive.)




PFAS in Drinking Water

2023-2025 EPA

15% of large and
8% of small
drinking water
facilities

>4 ng/L






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

|
PN

1 Pinch of Salt
into 10 Olympic-
sized Swimming

Pools



PFAS Removal

PFAS Treatment Technologies
for Contaminated Water

Removal

Sequestration
Landfill

(or Separation)




What Can | Do?
Use PFAS-

Get Information  https://www.maine.gov/dep/spills/topics/pfas/ Free Product

Maine.gov Agencies | Online Se felp | @ Search Maine.gov
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Reduce Exposure

PFAS Water Sampling for Homeowners

Can | sample my own water?

Sampling your drinking water for per- and
polyfluoroalkyl substances (PFAS) can be
challenging due to the prevalence of PFAS in
consumer products such as water-resistant
clothing, boots, gloves, sunscreen, lotions,
cosmetics, and food packaging. All of these
products may contain PFAS and can
contaminate samples. To ensure a quality,
representative sample, make sure your sample
area is free of any PFAS-containing material.

How much does it cost?

The cost of PFAS analysis typically ranges
between $250 and $500, depending on the
laboratory.

Can | be reimbursed?

The DEP will reimburse the cost of this testing
up to a certain amount only if sampling was
conducted in general accordance with the
DEP's sampling guidance, a Maine-accredited
and DEP-approved laboratory was used, you
provide the laboratory results to the DEP for
review, and the source of PFAS can be tied to
a DEP-licensed sludge or septage land
application site or other remediation-type site
as verified by the DEP.

How do | find a laboratory?

Maine does not have in-state laboratories
accredited to conduct PFAS testing. The DEP
has compiled a list of Maine Laboratories that
will subcontract for these services. Maine

ries th ntract Residenti

What do | ask for from the lab?

1. Explain that you want to self-test your own
drinking water for PFAS.

2. Ask for “Method 537.1, modified with
isotope dilution.” The compound list should
include a list of 28 PFAS.

Note: To prevent contamination of
your sample, make sure your
hands are free of lotion and
thoroughly washed. Do not wear
waterproof clothing. Use nitrile
gloves.

3. Ask that the laboratory reports include all
quality control information. This is generally
referred to as a “Level 2 Report.”

4. Ask the laboratory for an electronic
deliverable data (EDD) in DEP's latest
format. This is important if you wish to seek
reimbursement.

Recreational Freshwater Fish Anglers

STATE OF MAINE
Department of y
Health and Human Services

Maine Center for Disease Control & Prevention

- Hotlines | Contact Us | Online Services | Priva

&R
i

ok

Loane

SEARCH

Data & Vital Health

About Diseases & Healthy
Y 4 Y. Services V. Professionals

Us Conditions Living Reports Records

Home —» Healthy Living — Health and Safety — Food Safety — Fish and Seafood

Fish and Seafood

Fish are an important part of a healthy diet. However, some freshwater fish have PFAS,
mercury, PCBs, and dioxins in them. The Maine Center for Disease Control and Prevention is
responsible for recommending safe eating guidelines for fish based on the presence of

Oral Health chemicals (MSRA 22 & 1696 1), Follow the guidelines below.

Maternal and Child Health

Healthy Living

Women, Infants, and Children
(WIC) Nutrition

Vv Mercury in Fish Guidelines

Substance Use and
Behavioral Health A PFAS in Fish Guidelines

Health and Safety Fish tested in several locations found levels of per- and polyfluoroalkyl substances (PFAS)
Drinking Water Safety above Malqe CDC's recommend_ed Ie've_ls for regular consumption, Exposure to certain
PFAS chemicals has been associated with:

Food Safel
i changes in liver and kidney function

changes in cholesterol levels

decreased immune response to vaccines in children
complications during pregnancy

increased risk of kidney cancer and possibly testicular cancer

Food Related llinesses

Fish and Seafood

LR

Preparing for Emergencies

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

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



Key Takeaways

Initial Attention
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All PFAS

33 PFUA,
@ PFDA,
Fluorotelomers, Yiaataldened
Al other PFAS Incre

Detected and can

Many different

compounds. Not have health effects
all are equally at low doses.
“bad” What is the level

of concern?

Blood Serum Conc. (ng/mL)

1998

2000
2002
2004
2006
2022
2024

Regulation works

(for PFAS that are

regulated...). But it
takes time

Remediation
technology exists
for water and
wastewater



Monitoring PFAS
iIn Casco Bay
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environments

* Receive cumulative inputs from diverse
sources

* PFAS sources & fate remain understudied
* Limited data on PFAS.
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Agueous Sampling Campaigns
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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



PFAS after
AFFF Spilll
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Shawn Patrick Owellette/Staff Photographer
Firefighting foam blows through the air as workers try to clean up from a massive accidental discharge Monday at
Brunswick Executive Airport. The foam filled a hangar big enough for two 747s and spilled out into the parking lot.

Forever chemicals spew from
foam spill at Brunswick airport

A malfunctioning fire suppression system discharged 1,600 gallons of firefighting foam
at the former Naval Air Station. It was 4 to 5 feet deep in some places, workers said.

By PENELOPE OVERTON 2 — .
Staff Writer !
KRISTIAN MORAVEC
B BRUNSWICK
A fire suppression system malfunctioned inside a large air-
port hangar at the former Brunswick Naval Air Station ear- =




8/19/2024 PFAS Spill

- JPortland ]ﬂte}iﬁ Herald ==

Forever chemlcals spew from
foam spill at Brunswick airport

A malfunctioning fire suppression system discharged 1,600 gallons of firefighting foam
at the former Naval Air Station. It was 4 to 5 feet deep in some places, workers said.

e ! BRUNSWICK

A(‘ re suppression system mall [un oned side Irgal \
rt hangar a Lh former Brunswick lA.u‘Sla

By l’}..\ELOl’E OVERTON
Writer

Spillat _
Hanger 4

Picnic
Pond

Former Brunswick Naval
Air Station (BNAS)

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 6t in
the U.S. in the
past 30 years



AFFF Impact: Harpswell Cove Transect
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levels after 3-4 months
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three distinct source profiles s"terrestrial”

Rivers: Short-chain PFAS .
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Dynamic AFFF source contribution over time. Decreasing AFFF signal over time.
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June 2025

* Relative uniform
concentration along
rivers

* Distinct Kennebec vs
Androscoggin PFAS
profiles

* No large temporal
variation

station
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PFAS
Sources
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How important are
sources for the input
of PFAS into the

estuary?

« AFFF spill input: Spilled
amount as max (20 kg PFOS)

* Rivers: Annual flow x [PFOS]

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

« WWTP into Rivers: 6 larger
facilities into Kennebec River



012345 mi * Anson-Madison

xmn . ~50 ng/L ME-DEP
s PFAS Data
AN on WWTP
~50 ng/L Effluent
500 glyr
o 110 g/
| Gardiar . =20 ng/L PFOS in

~5ng/L;10 g/yr ©  effluent;
and estimated

annual load of
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g PFOS per year

Estimation: Annual
PFOS Mass Flow in Casco Bay

20,000

15,000

10,000

5,000

20,216
Rivers

16,301 <Gr—
5% of

total load

4,535

3,020 I WWTP
790
. - 93

2024 BNAS Royal River Presumpscot Kennebec 6 WWTP into 5 WWTP
AFFF spill River River Kennebec R. directly into
Casco Bay

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?)
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