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About Nantucket

* Located 30 miles off the south coast of Cape Cod

= Solely dependent on the infrastructure and
resources existing within 48 square miles

= Population of around 14,000 swells to around
80,000 or more in the summer

= Drinking water is dependent on Sole Source Aquifer

= No reasonable available alternative drinking water
sources should the aquifer become contaminated

= Protection of the aquifer and public health is a
top priority

CDM
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Project Objectives

Develop a PFAS management plan focused on protecting
groundwater resources

Create a public outreach plan to inform residents and ensure
consistent communication

Long-Term Goal: Develop and implement a PFAS source control and
reduction plan to reduce risks associated with PFAS releases into the
environment
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RESIDENTIAL & COMMERCIAL USERS
OF PRODUCTS CONTAINING PFAS
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SOLID WASTE MANAGEMENT AT MADAKET ROAD

See Figure 3-4 for detailed Solid Waste Management PFAS Cycle
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Definitions:

AFFF  Aqueous Film
Forming Foam

MSW  Municipal Solid Waste

PWS Public Water Supply

ww Wastewater

WWTF Wastewater
Treatment Facility

NANTUCKET
FIRE DEPT. &
BULK FUEL
STORAGE LEGEND PATHWAYS
Consumers [l Airport Natural Resources [l Exposure Human transport
csDM_ Wastewater Solid Waste Water Supply Environmental migration
mlth ..................

HUMAN
EXPOSURE

To Residential & Commercial Users
of Products Containing PFAS

Figure 3-3
Preliminary Conceptual PFAS Cycle for Nantucket, MA
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Surfside Wastewater Treatment Facility
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* ldentification and management of PFAS at the
Surfside WWTF

= Actions

* Decision matrix and sampling plan

* Evaluation of PFAS destruction technologies
= Accomplishments

* Sampling program underway

* ldentification of contributions to WWTF

* Path forward for source identification and
mitigation
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Source Identification and

Characterization




Source Identification — From EPA’s PFAS Roadmap and

Pretreatment (March 2023)

e

Establish universe in the
service area & downstream

of the POTW

. a k-

* Use method 1633 in

« Conduct IU conjunction with 1621
inventory of PFAS * Include IUs
industries identified in PFAS
including non- HIVEIROnY: .

SIUs * Select collection
, system monitoring

+ Collaborate with loctionets
drinking water to differentiate
determine industrial vs.
downstream domestic influent
intakes contributions where

+ Consider sludge . g::;ilﬁcy
disposal goals recommendation:

quaterly

Develop sampling

plan

 Recommendations for POTWs

B

Implement
solutions

* Incorporate
monitoring
requirements into 1U
control mechanisms

* Incorporate local
limits into U control
mechanisms

* Local limits can be
BMPs

* Ensure [Us are in
ICIS and submitting
data electronically

* Notify affected public
water suppliers

>
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DAH Decision Matrix for Nantucket Wastewater Treatment PFAS Assessment | Town-wide PFAS Assessment | Town of Nantucket, MA

Purpose: Establish a long-term program to identify and assess PFAS sources to the wastewater treatment facility (WWTF) such that influent concentrations can be understood, and plans can be directed towards the goal of
identifying, building a baseline of, and reducing PFAS concentrations.

. WASTEWATER TREATMENT PFAS ASSESSMENT

Surfside WWTF Influent Identification YES

- Devehp comprehensive sampling plan for WWTF influnt
sounces

= Develop inventory for source flow sampling, identify source
contributions

= Perform seasonal ampling of mmbined influent to establish
baseline PFAS concentrations

Are results for combined Influent above reference
concentration?’

(combined inflsent, to the extent practical, should be
represen tative of all influent sources identified in Step 2)

|
'

Set-up anmwal menitoring program of WWTF combined influent

Are results above reference concentration?
If"NO", continue annual monitoring

Sample Major Influent Source Flows

Sample influent source flows to iden tify major PFAS sources:
= Residential septage haulers

= Siasconset WWTF shidge

= Collection systems service areas (pump stations,force mains)
= Landfill leachate

Are results from any of the major sources above
reference concentration?

I
:

IFPFAS levels are detected below reference macentration, develop
PFAS monitoring program with quarterly sampling
= Continue inventory program and record keeping

If combined influent PFAS concentrations are detected below the reference concentration’, but further investigation is desired:

I -

Develop compeehensive sampling plan for Surkide WWTF sludge:
= Collectsludge samples
Are results above reference concentration?’

I
.

IfPFAS determined to be below wference concentration’, set-up
PFAS sludge monitoring program with quarterdy sampling and
record keeping or s required by MassDEP

- T -

Step 3.1: If PFAS detected abowe reference

concentration in residential septage haling:

= Implement comprehersive sampling to identify
upstream haules service aeas contributing to
elevated PFAS cncentrations

= Dewelop and implement reqular PFAS sampling
prgram hr septage haulers

Step 3.3: If PFAS detected abowe reference
concentration in collection system service aeas:

Step 3.2: I PFAS detected in high concentrations in

sludge rceived from Sizsconset WWTF:

= Perbmn cmprehensive PFAS sampling in
Siasconset WTF to identify which source flows
are contributing to elevated PFAS kevels

= lmestigate possible upstream watribu ors

Step 3.4: I PFAS detected in high concentrations in
landfil kachate:

= Mentify cilection system contributing service = Work with landfill aperators to set up
areas with Town staff and @S assistance comprehensive sampling program
= Coordinate with collection system opesators to = Consider pre-treatment options for leachate
build a compeehensive sampling program entering WWTF indusive of potential piloting
= Sample relvant non-mags pumping stations and
select locations
Are results above reference concentration?”

I
.

[ Continue source monitoeing and reduction effrts

-

Step 3.3-1:Ifspecific pumping stations and/or sewer mains
found with elevated PFAS concentrations, repeat Step 3.3
and dewslop sampling plan forupstream contributing area

Perform Mass Balance for PFAS at Surfside WWTF

= Sampleunit processes, inlets and cutlets (effuent) of fadlity

= Identify locations whese PFAS are detected abng treatment
train

= May perform PFAS fingerpeinting to evaluate compounds that
persist throughout treat ment prcesses

1§ PFAS fingerprinting identifies particular PFAS cmpowunds that
e causing elevated macentrathns, evaluate soures of problem
compounds

= Commurication and source reduction with matributor

CONTINUED IMPLEMENTATION OF ISLAND-WIDE PFAS PUBLIC OUTREACH PLAN

= Prepae report presenting findings and recommendations

= Continue quarterly monitoring of major pumps stations,
Surfside WWTF, Siasconset WWTF and landfill leachate
- Corsider re-establishing sustainable biosolids program

STEP4

Long-Term Monitoring:

= Dewvelop comprehensive annual PFAS sampling of WWTF
influent

= Continue to build upstream inventory of potentid contributors

Source Reduction Strategles:

= Consider pre-treatment options for scurce flows 1o Surfside
WNTF

= Consider PFAS ordinances related to consumes products for
nhnd of Nantudket if reference concentration exceedances

&ham and community participation

Has source reduction reduced WWTF Influent
concentrations to below refesence concentration?

I
.

Continue source monitoring and reduction efforts

The Town of Nantuchet & serviced b
Surkide WWTF and Sizcoeset WWTE.

Facties (WW TF=x

mn:
PR and 12
kzldilm EPA or MazsDEP defines fruits for wastewater,
Method 537.1 wil be used for analysis untd Nethod 1633
sapproved by EPA and the mubi-hab validation is complete.
Nota 2: S:plkl 3,4,ani Smaybe modified as needed after
Steps 1and2 mcmpln.

10
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STEP 1

Surfside WWTF Influent Identification BN .

- Develop comprehensive sampling plan for WWTF influent
sources
= Develop inventory for source flow sampling, identify source
contributions
= Perform seasonal sampling of combined influent to establish
baseline PFAS concentrations

Are results for combined influent above reference
concentration?’

(combined influent, to the extent practical, should be
representative of all influent sources identified in Step 2)

STEP 2
Sample Major Influent Source Flows A

Sample influent source flows to identify major PFAS sources:
= Residential septage haulers
= Siasconset WWTF sludge

= (ollection systems service areas (pump stations/force mains)
= Landfill leachate

Are results from any of the major sources above
reference concentration?’

!

}

If PFAS levels are detected below reference concentration, develop
PFAS monitoring program with quarterly sampling

= (ontinue inventory program and record keeping

Set-up annual monitoring program of WWTF combined influent

Are results above reference concentration?’
If “NO”, continue annual monitoring
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Suspect Industries Identified as Potential Commercial
and Industrial PFAS Users

Coatings: waxes, paints, ) bz
inks, varnish Building & Construction

Photography Pesticides Refrigerants Explosives
NEWEA/NEWWA | 2023 CEC/Plant Operations Conference Smil:h

CDM




Source Characterization

Paper and Textile and WWTPs
Metal
Food Leather and Plating
Packaging Landfills
» Side-chain " Polymers = PFOA, PFOS, = n:2 FTUCA = PFOS
fluoropolymers " Polymer raw e = n:3 FTCA = 6:2 FTS, 8:2 FTS
= PAPs/diPAPs materials " C8 (5:3 FTCA) . F53B
= NEtFOSE, = PFOA, FTOHs fluorotelomers = n:2 FTSA
8:2 FTS
NEtFOSAA, PFBS, ( ) . EtFOSA
PFOA, PFHxXA = C6
fluorotelomers,
PFOA

il L 1

\f )[.Iﬂ
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Data Evaluation




Laboratory Analysis

Targeted Analysis

Year 1 — USEPA Method Modified 537.1
Was the best available test when we started

Year 2 — Draft USEPA Method 1633 for 40 PFAS Compounds
Using the lab where the draft method has been accepted

Non-Target Analyses
Goal: Better understand fate and transport throughout system
Total Oxidizable Precursor (TOP) Assay
Converts Precursors to PFAAs
Total Organic Fluorine by combustion ion chromatography
All organic fluorine compounds (~0.4 ppb detection limits)
Extractable Organic Fluorine (EOF) for solids
Absorbable Organic Fluorine (AOF) for aqueous




Nantucket Wastewater — Seasonal Variation

= Peak flow in summer (Jul/Aug)
= Lowest flows observed in winter (Nov/Dec/Jan)

Surfside WWTF Effluent Flow
7-Day Rolling Average
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Aerial view of Surfside WWTF
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Nantucket Wastewater — Seasonal Variation

= Peak flow in summer (Jul/Aug)
= Lowest flows observed in winter (Nov/Dec/Jan)

= Sample dates selected with Town to represent on-island
population shifts Surfside WWTF Effluent Flow

7-Day Rolling Average Aerial view of Surfside WWTF
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Madaket Road Solid
Waste Management-

- Landfill and Co-Compost
Facility

Sewer District

Nantucket Memorial
Airport

[ Airport Property
& wwiF
@ Pump Stations

Sewer Pressurized Main
Sewer Gravity Main

Blanks (n=2)

— «

Ma'dg(%c e\ 1

[FSndfill
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Data Qualifications

* Preliminary observations only
* Year 1 completed (4 rounds), Year 2 ongoing
= Additional quality review needed

NEWEA/NEWWA | 2023 CEC/Plant Operations Conference cSDnI#th
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Benchmark — Preliminary Influent PFAS Concentrations
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PFAS Concentrations Detected
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PFAS Concentrations Versus Load
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Collection System: Concentration vs Load
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‘ Next Steps Y &




PFAS in Foam vs Aqueous Phase
>~ Aqueous ™ Foam

— 100,000 ¢
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PFOS PFOA

PFOS and PFOA concentrations measured in the aqueous phase and foam/scum during
biological aeration.

. CDM
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PFAS in Foam vs Aqueous Phase

. CcDM
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Surface Active Foam Fractionation (SAFF®)
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. CcDM
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Fingerprinting — Radar Plots

Frac Tank Average
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Preliminary Observations and Next Steps

= Based upon current data sets...
= Concentration vs. load
* Pump Station 1 high loading

= Landfill leachate loading may attribute to overall WW loading
= Spike in November influent needs further investigation
= Aeration Tank and Leachate Foam Study

" Further evaluation of concentration and destruction technologies

" Proceed with Steps 3 and 4 of Decision Matrix
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Gregg Tivnan
Administration

Roberto Santamaria
Michael Maynard
Health Department

Dave Gray,
Charles Johnson,
Kevin Manning
Sewer Department

and many others

Snith

Zoom Nguyen Emily Schick
Wastewater PFAS PFAS Assessment
Mel Harclerode Heather Lanza
Risk Communication Human Health
Jill Greene Robin Sasek
Fire Fighting Foam Graphic Designer
Mary Mancini Rose Hanson
Solid Waste Public Communication
Jeff Bamer
PFAS Treatment
CDM
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Questions?

Find more insights through our water partnership at cdmsmith.com/water and @CDMSmith

\Water Sarah Jakositz, PE Eric Spargimino, PE
Partnership CDM Smith CDM Smith
with %%th 603-222-8358 603-222-8366

JakositzSA@cdmsmith.com SpargiminoEM@cdmsmith.com
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