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PFAS in Maine
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* Maine DEP initially followed the EPA Health Advisory for
ingestion of drinking water that should not exceed 70 ppt PFOA,
PFOS, or the sum of both.

* OnlJune 21, 2021, Resolve 2021, Chapter 82 required the Maine
Drinking Water Program to establish MCLs for PFAS compounds,
and adopt an Interim Drinking Water Standard™* for the sum of
PFDA (10), PFNA (9), PFOA (8), PFHpA (7), PFOS (8) and PFHXxS (6)
not to exceed 20 ppt.

*https://www1l.maine.gov/dep/spills/topics/pfas/Maine-PFAS-Screening-Levels-Rev-6.28.21.pdf
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Presenter Notes
Presentation Notes
(10) Refers to number of carbon atoms in the PFAS compound chain – will see this throughout for clarity


Site History and Details

* Unlined landfill that accepted household waste, WWTP sludge, and woolen mill
industrial waste beginning in 1960s

* Ceased operation in 1991 and closed in 1996 with engineered cover consisting of 12”
gas collection layer, 40-mil HDPE geomembrane, 12” 1e-6 clay and 12” vegetation layer

* Groundwater near landfill significantly impacted with VOCs (toluene/chlorobenzene)
and metals (chromium/arsenic) — closest and deepest bedrock MWs have highest levels
of contaminants — bottom of waste “teabagged” in groundwater

e Residential wells have historically shown no impacts from standard landfill parameters
(gen chem, metals, VOCs)

* Maine DEP PFAS investigation began Spring 2018, so far nine impacted residential wells
with PFAS above interim sum of six “SOS” > 20 ppt have been identified

* Municipality took over GAC O&M and residential sampling from Maine DEP in Fall 2021
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Presenter Notes
Presentation Notes
SpC in MW-1A and MW-8A 10-12k uS/cm
Contaminants generally drop by order of magnitude in MWs further away from landfill


Conceptual Site Model

e Landfill sited within a bedrock trough aligned with NE-SW strike with topo
highs to the north and south

e Bedrock structure fine grained metasedimentary unit with laminar bedding
(foliation) planes, NE-SW strike and dipping SE 45-75 degrees

* Leachate impacted groundwater primarily limited to along-strike monitoring
wells within 800-900 ft of the landfill, indicating along-strike groundwater flow
as a primary pathway for leachate migration

e Residential wells located along bedrock strike and down dip of the landfill
considered most likely to be at risk given PFAS persistence and mobility

* PFAS risk drivers to residential wells here are PFOA (8), PFHpA (7), and to a
lesser extent PFNA (9) and PFOS (8)
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Presenter Notes
Presentation Notes
Landfill location, bedrock topography, and adjacent wetlands suggest the site was a much larger wetland before the town filled it in with waste.  


Bedrock Depth Contours from
Resistivity Profiles

Top of

landfill

+430’
elevation

North + South
landfill flanks waste
is very close to or
directly on bedrock
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Presenter Notes
Presentation Notes
Bedrock depth contours interpreted from roughly N-S resistivity profiles  – 
wetlands (blue) and bedrock outcrops (orange dots) – 
Approx 30 foot elevation difference between top of landfill and top of bedrock
Groundwater recharge (bedrock highs) locally north and south of landfill directed towards landfill in bedrock low
Initial borings indicated waste at or near bedrock surface “teabag” conditions
Pre-landfill wetland was likely larger and filled in by waste over time.
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Presenter Notes
Presentation Notes
Fine grained metasiltstone (Waterville Fm) – laminar bedding planes and fracture surfaces – 
core sample B-101 thru 105 series in 2003, not sure exactly which borehole – 
outcrop south side of landfill 
Bedding plane fractures are primary pathways for groundwater flow, but not the only pathways


Sampling Methods

* All samples analyzed by EPA 537 modified with isotope dilution
reporting 24 to 28 PFAS compounds

e Landfill MWs sampled via low flow

e Residential wells purged at least 10 minutes prior to sample
collection

 GAC systems collect treated sample first

* Collect one field rinsate blank per sample event
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Presenter Notes
Presentation Notes
Blue coveralls or non-plastic fabric clothes for PFAS only sampling.  
I think of residential bedrock wells as a “composite” sample of bedrock water from potentially multiple fractures contributing varying amounts of PFAS impacted or non-impacted water to the well being sampled  


Hydrogeologic Features
and PFAS Results
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Legend

PFAS > 1,000 ng/L
PFAS < 200 ng/L
SOS > 100 ng/L
SOS > 20 ng/L
SOS <20 ng/L

PFAS ND

MONITORING WELL
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Presenter Notes
Presentation Notes
Residential development along roads (grey lines)
Representative borehole geophysics showing dominant NE strike and SE dip
Landfill wells impacted with ppb level PFAS
Residential wells SOS (PFNA+PFOA+PFHpA+PFOS) symbols coded by average concentration
Known or measured well depths in blue
Most residential wells south and southwest (downdip and along strike) have been impacted up to ~0.5 miles away
What about those residential outliers to the southeast?
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Presenter Notes
Presentation Notes
Photolineaments (brown) indicate direct connection from landfill to impacted wells to southeast
PL definition: interpretation of aerial photographs that denote a linear topographic feature(s) of regional extent that is believed to reflect crustal structure 
Indicates importance of varying structural information to inform sampling decisions and interpretation
PFAS migrates wherever fracture flow connects the landfill to the surrounding bedrock, only dilution from clean groundwater limits its reach


Legend
PFAS PIE

= .

| N A
B Froa
P PrHpa
B Frixa
B Prrea
I [ ] prea
[ |PFos
[ ] PFHps
B Frxs
B Frres
B Frss

(® PFASND
® DOMESTIC WELL
%  MONITORING WELL

-/ [ | LANDFILLAREA

PHOTO LINEAMENT

0
260

28

0ge:
ove
®%
)m

13

)

MAINE DEPARTMENT OF ENVIRONMENTAL PROTECTION

e ¢

www.maine.gov/dep



Presenter Notes
Presentation Notes
Red numbers represent max sum of six “SOS” or rather the sum of three or four (PFNA, PFOA, PFHpA and PFOS) at this site
Size of pies proportional to sum of PFAS compounds
Highest residential wells ~10% of landfill PFAS
Landfill 80% PFCAs and 20% PFSAs
Residential wells mostly have PFCAs except for DW-13 and to much lesser extent DW-265
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Presenter Notes
Presentation Notes
DW-13 only well to have this pronounced saw tooth pattern
PFOS contribution is consistent 
Note weird spike of PFNA in 3rd “tooth”

DW-265 PFSAs minimal, PFCAs less variable than DW-13

DW-249 PFSAs no longer present
One of the higher PFCA impacted wells
Can be considered down dip and along strike

Lots of variability from well to well despite relative proximities
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Presenter Notes
Presentation Notes
DW-189 furthest impacted well risk driven by PFOA and PFHpA

DW-218 lots of variability – was not sampled routinely until change in occupancy

DW-212 most impacted well at the site with very consistent PFCA results


GAC Treatment System
e Point-of-entry GAC
f| Itrat|0n Treated Water
* Big blue to filter sediment R ¥
Raw Water = . Hﬂw
e Two 13” x 54” contact
tanks w 2.5 or 3.0 cu ft |:| |:|

GAC per tank

* 2 gpm/sq ft loading rate

 Empty bed contact time

10 min
e Changeover when SOS
 Samples collected before exceeds 20 ppt
and between contact
tanks
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Presenter Notes
Presentation Notes
Feb 2019 DEP installed in four residences exceeding 70 ppt PFOA or 70 ppt PFOA+PFOS
Four additional systems installed as guidelines, ownership, occupancy changed
One residence GAC install planned by municipality
10 minute contact time conservative estimate (based on generous water usage assumptions) 
Sample ports before, between and after GAC tanks
Quarterly sampling to assess PFAS breakthrough
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Presenter Notes
Presentation Notes
Greater water usage and PFOA concentrations at DW-249 than DW-13, yet better GAC performance?
Perhaps mix of PFCAs and PFSAs at DW-13 takes up carbon sites faster than PFCAs alone?
Two other systems installed Feb 2019 still non-detect between GAC with 2700 to 2900 BVs treated thus far
Bed volume (unitless) = gallons of water thru GAC / volume of GAC



Conclusions Thus Far

* Landfill contains primarily PFCAs and that bears out in residential wells
where PFOA and PFHpA are the primary risk drivers

* |Impacted residential wells can be downdip, along strike, or a
combination thereof

e Structural geology is very important to understand for these types of
sites — geophysics and photolineament mapping are crucial

 GAC works but must be monitored to protect human health

* Impacts are dependent upon water bearing fractures with PFAS - devil
is in the mostly unknown details
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Nick Mayhew, Tech Services Staff, Analytical Lab Partners
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jason.s.langley@maine.gov
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Presenter Notes
Presentation Notes
I want to thank Maine DEP staff and our contract labs for their contributions and hard work on this project, and community members for their patience, cooperation, and understanding.
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