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Date: February 3, 2022
To: Kohl Kanwit – Director of Public Health, Maine Department of Marine Resources
Cc: Patrick Keliher – Commissioner, Department of Marine Resources; Harpswell Board
of Selectmen; Kristi Eiane – Harpswell Town Administrator; Harpswell Marine
Resources Committee; Dan Devereaux – Coastal Resources Manager, Town of
Brunswick; Mary Ann Nahf – Harpswell Conservation Commission
Re: Former NASB PFAS Remediation - Concerns in Harpswell Cove
______________________________________________________________________
Ms. Kohl Kanwit – Director of Public Health,
The Harpswell Board of Selectmen have been informed by the Harpswell Conservation
Committee and Harpswell residents members of BACSE (Brunswick Area Citizens for a
Safe Environment) that the Navy is moving forward with their remediation plan of three
ponds located on the former Naval Air Station Brunswick due to concerning levels of
Per- and Polyfluoroalkyl Substances, also known as “PFAS” and “Forever Chemicals”.
Currently, two of the ponds, drain directly into the head of Harpswell Cove. While the
remediation plan calls for water diking and sediment removal, concerns over future
testing of Harpswell Cove have not been discussed by the Navy. Furthermore,
members of BACSE have notified the town that it appears the Maine Department of
Marine Resources has not been formerly notified about the remediation plan that can
potentially effect the shellfish resource and consumer, long term.
In 2020, scientific academia members of BACSE conducted PFAS/PFOS testing in
Harpswell Cove by sampling ribbed mussels (Geukensia demissa). What the samplers
found were levels of PFAS/PFOS in the mussel tissue from the samples that were
taken. These numbers ranged from 6.45ppb at the mouth of the creek that enters
Harpswell Cove, to 6.05ppb at the midrange and 2.19ppb at the third site near the
Prohibited Closure line at Osprey Lane, in Brunswick. The numbers do appear to drop
the further the samples are taken away from where the creek that enters Harpswell
Cove. (Full report attached)

The intent of this letter is to notify the Department of Marine Resources of the
remediation plan proposed by the Navy. Project planning is occurring now with a
mobilization and site preparation as early as March 28, 2022. As mentioned above, The
Town has been made aware that it appears the Department has not been properly
notified by the Navy about its intent to remediate and the Town is concerned that
anything conducted up stream may have lasting effects on the shellfish in Harpswell
Cove, which the Department has a co-management interest in. We are particularly
concerned about accidental discharges of highly contaminated water into Harpswell
Cove/Sound as a result of excessive input from a high rainfall event and/or snow melt
as they dredge up the contaminated sediments for removal from the Picnic Ponds.
The Town of Harpswell respectfully requests that if the Department finds concerns with
the Navy’s remediation plan, the Department should petition the Navy to conduct future
PFAS/PFOS testing of Harpswell Cove to ensure that the failing storm water runoff
system from NASB does not contaminate these ponds and leach in Harpswell Cove,
once again. Local municipalities do not have the funding capacity to manage this level
of testing nor do they hold the admirable authority that it would take for such requests.
Please see the attached documents and reports for a full understanding of the studies
that have been conducted. If you need further information, the Town can put you in
touch with knowledgeable professionals who serve on the Restoration Advisory Board
for this project.
Respectfully,

Paul Plummer – Harbormaster & Marine Resource Administrator

From: Kanwit, Kohl <Kohl.Kanwit@maine.gov>
Sent: Friday, February 18, 2022 12:24
To: Paul Plummer <pplummer@town.harpswell.me.us>
Cc: Keliher, Patrick <Patrick.Keliher@maine.gov>; Kevin Johnson <kjohnson@town.harpswell.me.us>; Jane
Covey <jcovey@town.harpswell.me.us>; David Chipman <dchipman@town.harpswell.me.us>; Kristi Eiane
<keiane@town.harpswell.me.us>; 'Daniel Devereaux' <ddevereaux@brunswickme.org>; 'Mary Ann Nahf'
<manahf24@gmail.com>; 'David Wilson' <wilsondavid0051@gmail.com>; 'Scott Moody'
<waltermoodyjr1985@gmail.com>; 'Mary Ann Nahf' <manahf24@gmail.com>; 'Sean Hall'
<sean.hall@obifd.org>; 'mark.leuchtenberger@gmail.com' <mark.leuchtenberger@gmail.com>; 'Robert Boyce'
<robertdottyboyce@gmail.com>; McLeod, Iver J <Iver.J.McLeod@maine.gov>; Whiting, Finn
<Finn.Whiting@maine.gov>
Subject: RE: Concerns of PFAS Remediation - Harpswell Cove

Hi Paul,
Apologies for the delay in responding. I have spoken to DEP staff at length about this
issue as they are the lead state agency involved.
It is our understanding from DEP that the current project under consideration is
related to PAHs in the sediments of the holding ponds that exceed risk criteria. The
Navy is submitting a draft work plan to DEP in the next few weeks. The contractor
doing the dredging has extensive experience and DEP doesn’t anticipate any issues
with any resuspended sediments making their way down Merriconeag Stream/Mere
Brook to Harpswell Cove.
PFAS, the specific concern raised by you in your letter, is apparently present in the
surface water of the retention ponds and Merriconeag Stream/Mere Brook. DEP
believes it originates from contaminated groundwater infiltrating the stormwater
system and migrating to the retention ponds. The Navy will be undertaking a very
large investigation of PFAS this spring, including sampling of biota in Mere Brook.
Following the investigation, which we are told will include a human health and
ecological risk assessment, the Navy will develop a feasibility study to evaluate
potential remedies. When it comes time for a remedy, the Navy will issue a draft
Proposed Plan that goes out for public review and comment. At that point DMR can
submit comments related to potential PFAS contamination in Harpswell Cove and
remediation plans at this site.
The PFAS information we have currently is from sampling of softshell clams in
Harpswell Cove in 2017 by the DEP SWAT program which found undetectable levels
of PFAS. I do understand that through another study, PFAS was detected in ribbed
mussels, but as those are not a species consumed by people it is not something we
would consider a risk factor for commercial shellfish harvest.
It is important to note that the top of Harpswell Cove is currently Prohibited to shellfish
harvest based on very high levels of Arsenic (As) and not concerns over PFAS or

PAHs at this time. Regardless of the work being done to mitigate PAHs and
eventually PFAS, the As issue is still outstanding and not likely to be resolved unless
specific testing is done to specifically proportion inorganic and organic As in the
samples. We have addressed this issue at length with the Town of Brunswick and
we would be happy to discuss it with Harpswell if that was requested.
Have a nice weekend and thank you for reaching out. -Kohl

February 2, 2022
The Honorable Joseph R. Biden, Jr.
President
1600 Pennsylvania Ave., NW
Washington, D.C. 20500
Dear President Biden:
We appreciate your focus on accelerating government-wide efforts to prevent and respond to
per- and polyfluoroalkyl substances (PFAS) that threaten our health and the environment. We
encourage you to provide detailed funding plans for a broad range of agencies and programs in
your budget request to Congress for Fiscal Year 2023 to address the scale and scope of the
challenges presented by PFAS.
PFAS chemicals have emerged as widespread contaminants affecting thousands of communities
across the country, causing significant concern for those drinking contaminated water or facing
significant exposures through their work or military service. These chemicals, which persist in
the environment and accumulate over time, have been used for decades in a wide variety of
consumer products, various industrial applications, firefighting foam and the personal protective
equipment firefighters wear on the job, presenting numerous pathways of exposure.
The prevalence of PFAS combined with the adverse health impacts associated with exposure—
including developmental effects, changes in liver, immune, and thyroid function and increased
risk of some cancers—requires a comprehensive approach. Specifically, we ask that your budget
request include dedicated funding to close gaps in data and research to better inform responses
and drive innovation. Second, we urge prioritization of regulatory work necessary to enhance
protections for public health and the environment. Finally, we encourage robust funding to
support ongoing testing and cleanup of existing contamination nationwide.
Our nation’s response to PFAS must be guided by sound science. The budget should invest in
research that will:
 Advance scientific understanding of exposure pathways, toxicities, health and
ecological impacts. The budget request for the Environmental Protection Agency (EPA)
should support research priorities outlined in the PFAS Strategic Roadmap,1 including
increasing understanding of PFAS exposures and toxicities, human health and ecological
effects and effective interventions. Additionally, the ongoing efforts of the National
Science and Technology Council to develop a National Emerging Contaminant Research
Initiative2 and update its plan for addressing critical research gaps related to emerging
contaminants in drinking water3 should inform budget requests for research activities at
1

United States Environmental Protection Agency. (2021). PFAS Strategic Roadmap: EPA’s Commitments to Action
2021-2024. Retrieved from https://www.epa.gov/system/files/documents/2021-10/pfas-roadmap_final-508.pdf.
2
As required by Sec. 7342 of the National Defense Authorization Act for Fiscal Year 2020 (P.L. 116-92).
3
As directed by Congress in the joint explanatory statement accompanying Division B of the Consolidated
Appropriations Act, 2021 (P.L. 116-260).
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the National Institutes of Health (NIH), EPA, the U.S. Geological Survey (USGS),
National Science Foundation (NSF), National institute of Standards and Technology
(NIST) and other federal agencies. The budget should also support ongoing efforts to
evaluate PFAS exposure on human health like the multi-site PFAS health impacts study
being undertaken by the of Centers for Disease Control and Prevention (CDC) and
Agency for Toxic Substances and Disease Registry (ATSDR).4 The budget should also
prioritize better utilization of data collected through the Department of Defense’s (DoD)
PFAS blood testing program for DoD firefighters5 and provide blood testing to current
and former service members—and their families—who served at one of the more than
600 military installations confirmed to have PFAS contamination. Additionally, studies at
the National Institute for Occupational Safety and Health (NIOSH) looking at specific
risks of chemical manufacturing workers, firefighters and other occupations and work at
NIST to identify risks to firefighters from PFAS in their protective gear are critical to
addressing specific risks to our first responders and other critical workers. Efforts to
develop guidance and provide physician education on best practices for caring for
patients with PFAS exposure should also be supported, including the ongoing partnership
between the Department of Health and Human Services and the National Academies of
Science, Engineering, and Medicine.
Accelerate development of tools and technologies to clean up and ultimately destroy
PFAS. As contaminated sites are cleaned up and PFAS containing materials are phased
out of use in firefighting foams, more needs to be done to accelerate technologies to test,
treat and ultimately fully destroy PFAS so that disposal does not simply transfer harmful
substances from one medium to another—a practice that too often adds environmental
burden to already disadvantaged communities.
Promote transitions to safer materials. In addition to using federal procurement to
prioritize purchasing products without added PFAS, the budget should support innovation
in finding suitable replacements for essential items such as personal protective
firefighting equipment and firefighting foam.

Our regulatory framework must also catch up to the risks posed by PFAS. Accordingly, we
request that the budget include sufficient funding and staffing to:
 Undertake and expedite regulatory work outlined in the EPA’s PFAS Strategic
Roadmap. The EPA needs sufficient funds and staff to establish drinking water
standards, establish a framework to hold responsible parties accountable and undertake
other regulatory actions to reduce PFAS pollution into the air, soil and water. This work
should emphasize increasing engagement with representatives from communities most
impacted by PFAS pollution to promote partnership in addressing PFAS contamination
across the nation and facilitating access to clear, easy to understand information for the
general public.
 Address PFAS in agriculture, the food supply and consumer products. The United
States Department of Agriculture (USDA) and Food and Drug Administration (FDA)
4

As established by Section 316(a)(2)(B)(ii) of the National Defense Authorization Act for Fiscal Year 2018 (P.L.
115–91) and extended by Section 342 of the National Defense Authorization Act for Fiscal Year 2022 (P.L.117-81).
5
Inspector General, U.S. Department of Defense. (2021). Evaluation of the Department of Defense’s Actions to
Control Containment Effects from Perfluoroalkyl and Polyfluoroalkyl Substances at Department of Defense
Installations (Report No. DODIG-2021-105). Retrieved from https://media.defense.gov/2021/Jul/23/2002809965/1/-1/1/DODIG-2021-105.PDF.
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have important roles in protecting consumers from undue risk from PFAS in the food
supply and products like cosmetics.
Facilitate the end of use of PFAS-containing firefighting foam at airports, local fire
departments and military installations. The budget should prioritize necessary research
and regulatory updates, including a new firefighting foam military specification, to
ensure the military and civilian airports transition away from the use of fluorinated
aqueous film-forming foam (AFFF) as required by Congress.6

Finally, we urge the budget request to support monitoring, testing, cleanup and support for
impacted parties. Specifically, we encourage the budget request to:
 Support PFAS monitoring and sampling in water and wildlife. The budget should
support USGS efforts to sample for PFAS in estuaries, lakes, streams, springs, wells,
wetlands, and soil nationwide, as well as work to understand groundwater vulnerability.
The budget should also support research through the National Oceanic and Atmospheric
Administration’s National Sea Grant College program into the prevalence, transportation,
accumulation and effects of PFAS within coastal waters.
 Ensure the DoD can meet testing requirements and accelerate cleanup activities.
Congress has required DoD to establish a PFAS task force, complete testing at DoD and
National Guard installations within two years, develop a proposed schedule for PFAS
remediation and report on the status of cleanup at 50 PFAS sites nationwide.7 The budget
should significantly increase funding for testing and cleanup activities to address the
needs of the nearly 700 sites with known or suspected contamination from PFAS as
required by the Fiscal Year 2022 National Defense Authorization Act, while ensuring the
timely buyout of contaminated lands and dispersal of relocation assistance authorized in
the FY 2020 NDAA. This work should emphasize increasing direct outreach and
engagement with impacted communities on and around affected installations. We also
request that the budget include cost estimates for future PFAS investigation and cleanup,
including their scope and any limitations, as recommended by the U.S. Government
Accountability Office (GAO).8
 Prioritize implementation of funding for PFAS and emerging contaminants under
the bipartisan Infrastructure Investment and Jobs Act. Congress provided a total of
$10 billion to address PFAS and other emerging contaminants through the Drinking
Water State Revolving Fund, the Clean Water State Revolving Fund and the EPA’s small
and disadvantaged communities program that includes a critical state response to
contaminants program. We encourage your budget request to prioritize implementation of
these funds, including providing technical assistance, information sessions, grant
workshops, as well as extensive advertising and outreach to ensure states, tribes and local
entities are aware of and can fully participate in opportunities to address PFAS and other
emerging contaminants provided by the bipartisan infrastructure law.
 Support funding for agricultural producers harmed by PFAS contamination. The
budget should support robust funding to help monitor and detect PFAS in the food
6

See Section 332 of the Federal Aviation Administration Reauthorization Act of 2018 (P.L. No. 115-254) and Sec.
322 of the National Defense Authorization Act for Fiscal Year 2020 (P.L. 116-92).
7
See Subtitle D of the National Defense Authorization Act for Fiscal Year 2022 (P.L. 117-81).
8
United States Government Accountability Office. (2021). Firefighting Foam Chemicals: DOD is Investigating
PFAS and Responding to Contamination, but Should Report More Cost Information (GAO-21-421). Retrieved from
https://www.gao.gov/assets/gao-21-421.pdf.
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supply. Many farmers, producers, and growers, at no fault of their own, have found
alarmingly high levels of PFAS in their food products. Therefore, the budget should also
take into consideration the financial support that farmers, producers, and growers need
when they are forced to remove their products from the commercial market. Existing
programs like the Dairy Indemnity Payment Program have been a lifeline to farmers
across the country who have been forced to remove milk and cattle from the commercial
market due to PFAS contamination.
We look forward to working with you to meet the promise of providing all Americans clean air,
clean water and safe food, free of harmful chemicals. Thank you for your consideration.
Sincerely,

Jeanne Shaheen
United States Senator

Susan M. Collins
United States Senator

Richard Blumenthal
United States Senator

Jack Reed
United States Senator

Angus S. King, Jr.
United States Senator

Christopher A. Coons
United States Senator

Dianne Feinstein
United States Senator

Kirsten Gillibrand
United States Senator
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Sheldon Whitehouse
United States Senator

Jacky Rosen
United States Senator

Margaret Wood Hassan
United States Senator

Patrick Leahy
United States Senator

Amy Klobuchar
United States Senator

John Hickenlooper
United States Senator

Elizabeth Warren
United States Senator

Catherine Cortez Masto
United States Senator

Gary C. Peters
United States Senator

Chris Van Hollen
United States Senator
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Debbie Stabenow
United States Senator

Mark Kelly
United States Senator

Ben Ray Luján
United States Senator

Tammy Baldwin
United States Senator

Alex Padilla
United States Senator

Ron Wyden
United States Senator

Richard J. Durbin
United States Senator

Cory A. Booker
United States Senator

Bernard Sanders
United States Senator

Tina Smith
United States Senator
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Raphael G. Warnock
United States Senator

Martin Heinrich
United States Senator

Edward J. Markey
United States Senator

Thomas R. Carper
United States Senator

Kyrsten Sinema
United States Senator

Summary of PFOS Results, September 2020 Ribbed Mussel Sampling
David S. Page for Brunswick Area Citizens for a Safe Environment, 11/27/2020 (dpage@bowdoin.edu).
The Battelle Lab results show the presence of PFAS species in mussels sampled downstream from the
former Brunswick Naval Air Station (BNAS). Two PFAS species were reliably quantified, PFBA
(Perfluorobutanoate) and PFOS (Perfluorooctane sulfonate. PFBA is a ubiquitous breakdown product of
stain- and grease-proof coatings on food packaging, couches, carpets, etc. It is present in similar
detectable amounts in both the Mere Creek and Control site mussels.
PFOS, associated with the use of firefighting foam at the former BNAS, was detected in ribbed mussels
at and near the mouth of Mere Creek at the head of Harpswell Cove, Brunswick, ME, at levels
exceeding those detected in blue mussels by MEDEP in 2014 and 2016 at sites 1 to 1.6 miles south of
the creek mouth in marine waters. The concentration of PFOS in the 2020 ribbed mussels was lowest
for samples farthest from the creek mouth, indicating a gradient of dilution of PFOS in creek water
going from north to south. PFOS was not detected in control site mussels. (See Table R1, Figure R1).
These results indicate that chronic inputs of PFOS from historic PFOS deposits remaining at the former
Brunswick Naval Air Station are continuing to reach biological communities downstream from the
facility. The concentrations of PFOS in Mere Creek mussels are comparable to those found in mussels
at the former Pease Airforce Base.
Table R1. September, 2020 Mere Creek Mussel Sampling PFOS Results
Data are ng/g (PPB) dry tissue wt. basis
n=2 for all sites
Location
PFOS SITE MEAN ± SD
H1 Mouth Mere Creek
6.45 ± 1.16
H2 Near Mouth Mere Creek
6.05 ± 1.29
H3 0.4 mi south of mouth of Mare Creek
2.19 ± 0.30
C1 Wharton Point Control
ND
C2 Wharton Point Control
ND

BACSE MUSSEL SAMPLING
2020 FIELD PHOTOS
HARPSWELL COVE SITES

WHARTON POINT, MAQUOIT BAY CONTROL SITES

2020 Sampling Plan and Results for Upper Harpswell Cove/Mare
(Mere) Creek to Monitor PFAS in Ribbed Mussels.
Date: 11/30/2020
Prepared by: David S. Page1 for Brunswick Area Citizens for a Safe Environment
INTRODUCTION
This sampling program was conducted to determine whether certain Per- and Polyfluoroalkyl
substances (PFAS) associated with operations at the former Brunswick Naval Air Station
(BNAS) are present in biological receptors in upper Harpswell Cove, Brunswick, Maine. Upper
Harpswell Cove receives fresh water input from Mare (Mere) Creek2, which drains portions of
the former Brunswick Naval Air Station (BNAS) (see Figure 1). To do this, we use mussels as
in situ biological samplers by expanding on prior mussel sampling in Harpswell Cove by the
Maine Department of Environmental Protection (MEDEP). This sampling plan uses field
methods similar to those used by MEDEP with added PFAS-specific sampling procedures
described for mussel sampling at the former Pease Airforce Base (AMEC Foster Wheeler, 2020).
Shown below are those PFAS species analyzed by MEDEP, including species (PFOS, PFOA,
PFOSA) related to the use of aqueous film-forming fire-fighting foam at the former BNAS:
Table 1. PFAS species and their Abbreviations
PFBS
Perfluorobutane Sulfonate
PFBA
Perfluorobutanoate
PFDA
Perfluorodecanoate
PFDoA
Perfluorododecanoate
PFHpA
Perfluoroheptanoate
PFOA
Perfluorooctanoate
PFHxS
Perfluorohexane Sulfonate
PFHxA
Perfluorohexanoate
PFNA
Perfluorononanoate
PFOS
Perfluorooctane Sulfonate
PFOSA
Perfluorooctane Sulfonamide
PFPeA
Perfluoropentanoate
PFUnA
Perfluoroundecanoate
The following description of the use of mussels as pollutant monitoring is taken from the Maine
Department of Environmental Protection (MEDEP) 2016 Surface Water Ambient Toxic (SWAT)
monitoring program final report.3

1

dpage@bowdoin.edu
Both Mare Creek (Brook) and Mere Creek (Brook) are in use.
3
https://www.maine.gov/dep/publications/reports/2016-SWAT-Report.pdf
2
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“Blue mussels (Mytilus edulis) have been relied upon extensively by the SWAT program (since
1986) and other monitoring programs as an indicator of exposure of marine environments to
chemical pollutants. Mussels are ubiquitous and readily collected across the coast of Maine, as
well as throughout the entire Gulf of Maine. Published information about contaminants in
mussels provides some historical context and allows comparisons between geographic areas and
over time. Since blue mussels are consumed as food by humans, they can be used to understand
potential human exposure to contaminants. Mussels are sessile, allowing attribution of their
contaminant burdens to the environment where they were collected. Mussels filter large volumes
of water as they feed, allowing them to concentrate many chemicals from the water column or
from sediments suspended in the water column. This allows detection in mussel tissue of
contaminants that may be present below detection limits in particulate matter, sediment, or water.
Use of mussels also provides insight into the biologically available portion of contaminants,
which may not readily be discerned from background sediment or water concentrations.”
In the present study, ribbed mussels, Geukensia demissa, were sampled. This mussel generally
occurs in the mid to lower part of the vegetated salt marsh zone in the lower reaches of tidal
creeks. Ribbed mussels are more tolerant of low salinity than blue mussels, Mytilus edulis. Both
species are widely used in mussel sampling programs for pollution monitoring (e.g., Smalling et
al., 2015).
Blue mussels from Harpswell Cove were tested for PFCs in 2014 and 2016 as part of the
MEDEP SWAT program. Harpswell Cove receives fresh water from Mare Creek, which
receives drainage from the former Brunswick Naval Air Station. For the 2014 and 2016 MEDEP
SWAT program, sample-specific detection limits for individual PFCs were approximately 3 to 7
parts per billion (ng/g) in mussel tissue on a dry weight basis. PFOSA levels detected in tissue
from ~ 1.5 miles south of Mare Brook in 2014 ranged from 4.51 to 5.32 ng/g dry wt. across the
three spatial replicates where it was detected. For 2016, PFOSA levels detected in tissue from ~
1 mile south Mare Brook ranged from 3.052 to 4.05 ng/g dry wt. across the two spatial replicates
where it was detected. Other PFCs were below detection limits3. The 2016 MEDEP sampling
sites were at least 1 mile south of the mouth of Mare Creek. The 2014 sites are at least 1.6 miles
south of the mouth of Mare Creek. Both sets of MEDEP blue mussel sites were in the marine
portion of Harpswell Cove where blue mussels occur and where there would be significant
dilution of any fresh water inputs from Mare Creek. For the 2020 study, the plan was to sample
ribbed mussels that are more directly exposed to water from Mare Creek.
Shellfish were also collected and analyzed for PFAS at the former Pease Airforce Base (AMEC
Foster Wheeler, 2020) in Portsmouth, New Hampshire. PFOS was detected in 9 of 14 blue
mussel tissue samples from the five target locations. Detected concentrations ranged from
0.000391 mg/kg (ppm wet wt.) to 0.00165 mg/kg (ppm wet wt.). Comparison with MEDEP
values is made difficult by the fact that the Pease Report gives values in mg/kg (ppm) on a wet
tissue weight basis. MEDEP gives results in ng/g (ppb) on a dry tissue weight basis, preferred
for monitoring studies because of the variability of water content in tissues. Converting the
Pease mussel tissue results to ng/g (ppb) gives 0.391-1.65 ppb, wet tissue wt. Assuming the
water content of mussel tissue is about 85%, gives a dry tissue weight of 0.15 g per gram of wet
tissue. Using this to estimate dry weight values for the Pease data gives an approximate range of
2.6 to 11.1 ppb PFAS on a dry tissue wt basis.
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PFOS, PFOA and PFBS were not detected in the nine blue mussel tissue samples collected from
the three reference locations in the Pease study.
METHODS
Sample site selection.
The sampling sites are shown in Figure 2. The 3 upper Harpswell Cove/Mare Creek sites are
shown as H1, H2 and H3. There are 2 control sites. Both are at Wharton Point at the head of
Maquoit Bay, Brunswick and have similar demographic elements to the Harpswell Cove sites,
but are well removed from the former BNAS. Control site (C1) is east of the boat ramp at
Wharton Point and C2 is west of the boat ramp. Table 2 gives the location and coordinates of the
sampling sites.
Table 2. Sampling site locations, showing head stake coordinates.
Site
Date
Time on
Lat
Long
Sampled
Site
H1
9/10/2020 0925 hr
N43° 51.817’
W069° 55.952’
H2
9/10/2020 0952 hr
N43° 51.811’
W069° 56.092’
H3
9/10/2020 1044 hr
N43° 51.582’
W069° 56.261’
C1
9/11/2020 1040 hr
N43° 52.029’
W069° 59.532’
C2
9/11/2020 1129 hr
N43° 52.037’
W069° 59.648’
Field Sampling
The field sampling methods follow those described in the MEDEP 2015/2016 SWAT Report1
and the AMEC former Pease AFB mussel sampling (AMEC, 2020)
Ribbed mussels were collected during the low tide period on September 10, 2020 along the
shoreline from 3 distinct sampling sites based on an earlier field survey (D.S. Page, March,
2020) where the northern-most limit of ribbed mussel occurrence was identified. The 2 control
sites at Wharton Point, Brunswick were sampled similarly on September 11, 2020.
Sampling commenced 2 hours prior to low tide. Hand methods were used to dig mussels out of
the marsh substrate using stainless steel tongs. The center of each sampling site was identified
by a head stake and the GPS lat./long. coordinates recorded. Duplicate mussel samples were
taken randomly within a 30 meter radius of the head stake and placed in labelled high density
polyethylene (HDPE) mesh bags. Ribbed mussels within a size range of 6-10 cm were sampled
for analysis. 18-20+ mussels (depending on size) were collected randomly in duplicate within
each intra-site sampling area.
Mussel replicates in the labelled HDPE mesh bags were transported to the laboratory in coolers
over ice. Mussels were washed in clean water in the mesh bags in an open bucket at the
laboratory to remove external debris and attached sediments. The sampling plan gives 10
duplicate samples for PFAS analysis from 5 locations. The designation for each set of duplicate
samples for a given site is the site code, with 1 or 2 appended (i.e. H1 site, H11; H12 duplicates).
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Tissue sample processing was done on the same day as field collections at all sites. For each
sample for PFAS analysis, all soft tissue from each mussel in a sample were removed using
stainless steel implements and combined with the soft tissue from mussels within the same
replicate in a pre-labelled HDPE USEPA-Certified sample jar. Total soft tissue wet weight per
replicate was recorded. Filled jars were stored at - 10 deg. C until shipped with an appropriate
Chain of Custody form for chemical analysis by overnight express to Battelle Laboratories in
Norwell, MA on September 15, 2020. Laboratory records show that the samples were received
in good condition in a frozen state within 24 hours of shipment.

PFAS Field Sampling Guidelines
FIELD CLOTHING and PPE
• No clothing or boots containing Gore-Tex®
• No materials containing Tyvek®
• Do not use fabric softener on clothing to be worn in field
• Do not used cosmetics, moisturizers, hand cream, or other related products the morning of
sampling
FIELD EQUIPMENT
• Must not contain Teflon® (aka PTFE) or LDPE materials
• All sampling materials must be made from stainless steel, HDPE, acetate, silicon, or
polypropylene
• No waterproof field books can be used
• No plastic clipboards, binders, or spiral hard cover notebooks can be used
• Sharpies and permanent markers not allowed; regular ball point pens are acceptable
• Keep PFC samples in separate cooler, away from sampling containers that may contain PFAS
• Coolers filled with regular ice

Tides
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Chemical Analysis
Mussel samples were analyzed for PFAS species by the Battelle, Norwell Operations Analytical
Chemistry Services, 141 Longwater Drive, Suite 202, Norwell, Massachusetts 02061. Table 3
gives the PFAS species analyzed for and the detection limit parameters. At our request, Battelle
increased the sample size and lowered the dilution for analysis to increase the sensitivity of the
analytical method to detect PFAS species. For example, the LOD for PFOS in Table 3 of 0.15
ng/g wet wt corresponds to 1.0 ng/g dry wt assuming 85% water content.
Table 3. PFAS Target Species for Chemical Analysis with detection limit
parameters (all wet wt. basis). The DL (detection limit) is the lowest
concentration that can be detected. The LOD (limit of detection) is the lowest
concentrations that can be distinguished from the blank value with a stated
confidence level (generally 99%). The LOQ is the lowest concentration at which
the analyte can not only be reliably detected but at which some predefined goals
for bias and imprecision are met.
Abbreviation DL
PFAS Specie
LOD
LOQ
Perfluorobutane Sulfonate
PFBS
0.021
0.050
0.500
Perfluorobutanoate
PFBA
0.060
0.200
0.500
Perfluorodecanoate
PFDA
0.053
0.150
0.500
Perfluorododecanoate
PFDoA
0.076
0.200
0.500
Perfluoroheptanoate
PFHpA
0.049
0.100
0.500
Perfluorooctanoate
PFOA
0.047
0.100
0.500
Perfluorohexane Sulfonate
PFHxS
0.084
0.200
0.500
Perfluorohexanoate
PFHxA
0.076
0.200
0.500
Perfluorononanoate
PFNA
0.057
0.200
0.500
Perfluorooctane Sulfonate
PFOS
0.051
0.150
0.500
Perfluorooctane Sulfonamide PFOSA
0.042
0.100
0.500
Perfluoropentanoate
PFPeA
0.064
0.200
0.500
Perfluoroundecanoate
PFUnA
0.036
0.100
0.500
Analytical Method Summary (From Battelle Data Report; See Appendix 1)
Sample Preparation
Tissue homogenate samples were aliquoted into extraction tubes and fortified with surrogates
prior to the addition of solvent. The sample was extracted on the Geno/Grinder with methanol
and extraction salts (MgSO4 and NaCl). Post centrifugation, the entire extract was suspended in
Millipore water and processed through Weak-anion exchange (WAX) solid phase extraction
(SPE) cartridges. Target analytes are eluted from the WAX SPE using 0.5% NH3 in methanol.
Extracts were further refined using Envi-carb to remove co-extracted interferences. Extracts were
concentrated to approximately 500 µL under nitrogen with a water bath set between 50°C and
60°C, reconstituted with methanol/water and fortified with internal standard. Extracts were
transferred for LC-MS/MS analysis in 80:20 methanol/water (V/V). The pH of all samples prior
to SPE extraction was verified between 6 and 8.
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Analysis
Battelle Standard Operating Procedure 5-369 - Analysis of Perfluoroalkyl Substances in
Environmental Samples by Liquid Chromatography and Tandem Mass Spectrometry (LCMS/MS:
PFAS were measured by liquid chromatography tandem mass spectrometry (LC- MS/MS) in the
multiple reaction monitoring (MRM). An initial calibration consisting of representative target
analytes, labelled analogs, and internal standards was analyzed prior to analysis to demonstrate
the linear range of analysis. Calibration verification was performed at the beginning and end of
10 injections and at the end of each sequence. Target PFAS were quantified using the isotope
dilution method. Samples are reported in ng/g concentrations on a wet weight basis.
The analytical protocol included full Quality Assurance/Quality Control (QA/QC) procedures
(See Battelle Data Report Appendix 1)
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RESULTS
The results for all PFAS species analyzed are given in Table 4. For each sample site, 2 field
duplicate samples were collected. For example, for Mare Creek/Harpswell Cove site H1 (Fig. 2),
samples H11 and H12 are the field duplicates for that site. The field duplicate Wharton Point
control sites’ samples are numbered similarly. Two PFAS species were reliably quantified,
PFBA (Perfluorobutanoate) and PFOS (Perfluorooctane sulfonate and one, PFBS
(Perfluorobutane sulfonatate) in trace amounts.
TABLE 4. Brunswick Area Citizens for a Safe Environment (BACSE) September, 2020 Mussel
PFAS Sampling Results
All values given as ng/g (PPB) wet wt or dry wt as indicated.
Data Quality Qualifier Abbreviations:
J: Analyte detected below the Limit of Quantitation (LOQ)
U: Taken as non-detect (ND) Analyte not detected or detected below the DL value, LOD reported.

Site
Analyte
PFBA
PFPeA
PFHxA
PFHpA
PFOA
PFNA
PFDA
PFUnA
PFDoA
PFOSA
PFBS
PFHxS
PFOS

H11
Qual
H1,
H2
U
U
U
U
U
U
U
U
U
J
U

Site
Analyte
PFBA
PFPeA
PFHxA
PFHpA
PFOA
PFNA
PFDA
PFUnA
PFDoA
PFOSA
PFBS
PFHxS
PFOS

Qual
H3
J
U
U
U
U
U
U
U
U
U
J
U
J

PPB
wet
0.68
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.02
ND
0.81

H12
PPB
Dry
4.73
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.14
ND
5.63

PPB
wet
0.61
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.03
ND
0.98

H32

C11

PPB
wet
0.42
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.03
ND
0.34

Qual
C1,
C2
J
U
U
U
U
U
U
U
U
U
J
U
U

PPB
Dry
2.97
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.21
ND
2.41

H21
PPB
Dry
4.53
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.22
ND
7.27

PPB
wet
0.58
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.02
ND
0.86

H22
PPB
Dry
4.69
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.16
ND
6.96

PPB
wet
0.51
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.03
ND
0.54

C12
PPB
wet
0.45
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.03
ND
ND

PPB
Dry
3.63
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.24
ND
ND

PPB
wet
0.50
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.02
ND
ND
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H31
PPB
Dry
4.85
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.29
ND
5.14

Qual
H3
J
U
U
U
U
U
U
U
U
U
J
U
J

C21
PPB
Dry
4.35
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.17
ND
ND

PPB
wet
0.43
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.03
ND
ND

PPB
wet
0.43
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.03
ND
0.23

PPB
Dry
3.70
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.26
ND
1.98

C22
PPB
Dry
3.63
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.25
ND
ND

PPB
wet
0.42
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.02
ND
ND

PPB
Dry
3.95
ND
ND
ND
ND
ND
ND
ND
ND
ND
0.19
ND
ND

7

PFBA and the closely related PFBS are ubiquitous breakdown product of stain- and grease-proof
coatings on food packaging, upholstery, carpets, etc. PFBA and PFBS are present in similar
detectable amounts in both the Mare Creek and Control site mussels.
PFOS, associated with the use of firefighting foam at the former Brunswick Naval Air Station,
was detected in ribbed mussels from Sites H1 and H2 at and near the mouth of Mare Creek at
levels exceeding those detected in blue mussels by MEDEP in 2014 and 2016 at sites 1 to 1.5
miles south of the creek mouth in marine waters. The concentration of PFOS in the 2020 ribbed
mussels was lowest for sample H3, farthest from the creek mouth, indicating a gradient of
dilution of PFOS in creek water going from north to south. PFOS was not detected in control
site mussels. (For summary, see Table 5, Figure 4)
Table 5. September, 2020 Mere Creek Mussel Sampling PFOS Results
Data are ng/g (PPB) dry tissue wt basis
n=2 for all sites
Location
Sample ID
PFOS SITE MEAN ± SD
H1 Mouth Mere Creek
H11, H12
6.45 ± 1.16
H2 Near Mouth Mere Creek
H21, H22
6.05 ± 1.29
H3 0.4 mi south of mouth of Mare Creek
H31, H32
2.19 ± 0.30
C1 Wharton Point Control
C11.C12
ND
C2 Wharton Point Control
C21, C22
ND
These results indicate that chronic inputs of PFOS from historic PFOS deposits remaining at the
former Brunswick Naval Air Station are continuing to reach biological communities downstream
from the facility on an ongoing basis. The concentrations of PFOS in Mere Creek mussels are
comparable to those found in mussels at the former Pease Air Force Base. (AMEC, 2020).
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FIGURES
Figure 1. Overall study area showing relationship of upper Harpswell Cove to Mare Creek and
former Brunswick Naval Air Station.
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Figure 2. Outline map of sampling sites showing locations of MEDEP mussel sampling sites.
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Figure 3. Harpswell Cove/Mare Creek Sites Detail
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Figure 4. Map summary of 2020 PFOS results for Mare Creek and Control sites.
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APPENDIX 1.
Full Laboratory Data Report, including COC and QA/QC documents, presented as separate pdf
file.
APPENDIX 2.
Field Notes presented as separate pdf file.
APPENDIX 3.
Field Photos presented as separate pdf file.
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