Chuck Larson, PE, PMP
Town of Nantucket

Andrew Miller, PE, PMP
CDM Smith

PFAS in Wastewater | g

January 24, 2023
Session 22

Advancing Source Control by Understanding the PFAS Cycle on Nantucket

() 2023 Annual Conference & Exhibit

NEWEA January 22-25 | Boston




Presentation Outline

= Why assess PFAS on Nantucket?

= Importance of Public Communication

“ The Assessment Phase

= Building a Community-specific PFAS Cycle
= Working to “break” the PFAS Cycle

= Wastewater and Biosolids on the Island
= Current Practices and Issues
= Program to Identify PFAS Sources to the WWTF
= Preliminary Findings

= Next Steps
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Why assess PFAS on Nantucket? ™ &




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 EPA Sole Source Aquifer definition:
. . ] . = Aquifer supplies at least 50% of the drinking water for
= Drinking water is dependent on Sole Source Aquifer its service area
. . . . * Noreasonable available alternative drinking water
= Protection of the aqwfer and pUblIC health is a sources should the aquifer become contaminated
top priority

“ Municipal drinking water supply and approximately
4,500 private wells on Nantucket

= Participated on UMass/DEP drinking water
monitoring program for PFAS




Risk Communication and Public Outreach

= @Goal

= Keeping the public informed and being transparent

= Action

* Formal Public Outreach Plan
= Response to public inquires and FAQs

= Town website content www.nantucket-ma.gov/pfas

= Meeting/sharing info with public interest/action groups

= Infographics for public education on PFAS related projects
= Fact Sheets: island wide assessment, compost, and domestic well sampling
= Accomplishments

= Public and Town multi-department collaboration

= Collaboration with community groups

= Support and funding for projects and future projects

CDM
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The Assessment Phase




Project Objectives

= Develop a unified PFAS
management plan for the Town
focused on protecting the
groundwater resources of
Nantucket, which provide
drinking water to residents,
visitors, and businesses

* 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

CDM
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PFAS Cycle
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Building a Community-specific PFAS Cycle for Nantucket

Where is PFAS potentially
present?

What are the potential
receptors?

How are these sources,
handlers, and receptors
connected?

Build the PFAS Cycle

Where are PFAS occurring on Island?
Potential Sources

Use of AFFF at Nantucket Memorial Airport,
Municipal Fire Department, and fuel storage facilities

Domestic and commercial products
containing PFAS

Waste Receivers/Handlers

T wWwTF)

: PFAS-containing residuals/effluent

Wastewater Treatment Facility

A Private Septic Systems

‘ S leaching sewage containing _
‘ PFAS due to consumer

4 product use =
Solid Waste Management

PFAS-containing Municipal Solid Waste (MSW) at landfill and

co-compost* facility

*Co-compost is a combination of
WWTF residuals, leaf/yard waste, and compostable waste

1
¥ & % .

Dlitn
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Qualitative Assessment of PFAS Concerns

Area of Assessment Potential PFAS Source :\r/ln:;(;ted Potential Receptors

Airport

Compost Use at
Residents/
Businesses

Municipal Fire Protection
and Fire Suppression
Systems

Private Septic Systems

Solid Waste Management

WWTF Effluent and
Residuals

Municipal Wellhead
Protection Area

10

Past AFFF use

Compost comprised
of WWTF residuals
and MSW

Class B Foams

PFAS containing
consumer products

Unlined Landfilled
MSW and onsite soil
and compost piles

- Sewer collection
- Septage haulers
- Landfill leachate

Unknown

DW, GW,
Soil

Soil, GW

GW, SW,
DW, Soil

GW

GW, SW,
DW, Soil

Residuals -
> compost

WWTF

discharge
->GW

DW, GW

Domestic Wells near Airport
Gardening and human

consumption
Drinking Water Wells

Drinking Water Wells

Drinking Water Wells

Domestic Wells
Fish & shellfish in Long Pond
Wetlands biological species

Refer to Compost

Ocean

Private public supply wells
near Surfside WWTF
infiltration beds

= Municipal wells
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RESIDENTIAL & COMMERCIAL USERS
OF PRODUCTS CONTAINING PFAS

s1a|ney
abejdag
3 19M3S

Infiltration
Ba:

+ Leachate
* (unlined landfill)

Leachate Collection System
(lined landfill cells)

NANTUCKET
FIRE DEPT. &
BULK FUEL
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/

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

QOKETLan,
K %

LEGEND

Consumers Il Airport
Wastewater Solid Waste

Natural Resources [l Exposure
Water Supply

SOLID WASTE MANAGEMENT AT MADAKET ROAD

© _COMPOST FAcy, m

Compost and
Co-compost
Products

PATHWAYS

Human transport

Environmental migration

3s0dwod-0)

Definitions:

AFFF  Aqueous Film
Forming Foam

MSW  Municipal Solid Waste

PWS  PublicWater Supply

WW  Wastewater

WWTF  Wastewater
Treatment Facility

HUMAN
EXPOSURE

& ‘ ‘B

MEA‘U

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
(WWTF)

Infiltration
Basin

FFEG IS
S
\CSYsT,
"? PRIVATE
WWTF
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= @Goals

* Identification and management of PFAS at the
Surfside WWTF

= Actions

* Decision matrix and sampling plan

* Evaluation of PFAS destruction technologies
= Accomplishments

* Sampling program underway

* Identification of contributions to WWTF

* Path forward for source identification and

mitigation

CDM
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Wastewater and Biosolids

on the Island




?“k Decision Matrix for Nantucket Wastewater Treatment PFAS Assessment | Town-wide PFAS Assessment | Town of Nantucket, MA M
o= ¥
mith
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
STEP1 STEP2 STEP3 STEP4
mmmmmmmmmm Sample influent source flows to identify major PFAS sources: Step 3.1: IF PFAS detected abore reference Step 3.2: I FFAS detected in bigh concentrations in Long-Term Montoring:
= Residentidl septage haulers e hauing: sludge rceived from Siasconset WWTF: - Devebp comprehersi sl PFAS sampling of WATF
Dmhplmwyﬁvmhnnﬂhgmfymm - Siasconsat WWTF shidge ) ' - rehersive sampling to identify = Perh hensive PFAS sampling in influent
- Colk {pump fi 5} upstream haules service ngto WWTF to identify which source flows - Continue to buill upstream inventory of potential contrib
- e pling of wrbined influent to estatlish = Landfill leachate eleated PFAS wacentrations are contributing ta ebevated PFAS levels Source Reduction Strategles:
baselne PAAS Are resuits from any of the major sources above = Denelop andimplementrequbar FFAS sampling et ible up i = Consider pre-treatment opticas for source flows i Surfide
Are results for combined infiuent above reference reference concentration?' praram i septage haukess WHTF
mx:‘mmm S ' L - —{ Step LIPS detctd bl Step 3,414 ntigh jonsin -mﬂ;ﬁ:ﬁ:ﬂmmmmmnymh
represen tative of all influent sources ientified in Step 2) W concentration in collection system service areas: landfil kachate: persits
I. l Mmzmg;mhnngm = Wockwith landfill operators to et up - Educationand participati
A arexs assistance comprehercive sampling program
-4 ‘ | I:FP'?SMWQM bebowefisence cacentration, develop = :..u‘ h callection system opesators to = Consider et chab ?;”mmmnmmmmnmm';w'
Pprogram with q iy samping 3 P ]
- (o o " 1 boani -5 e b ) P " '-‘*‘ ad
Set-up anwal menitoingprogram of WTF combined - = st
‘Are resuits above reference concentration?’ Are results above reference concentration? :
IT“NO’; continue annual menltoring |
e (i 9 afforte
l Continue ieing and reduction efforts
| Step3.3-1:Ifspecif sawer mains
SR
I - e -
Develop dan for Surkide WITF sludge: ~ Sampleunit processes, inlets and cuthets (effent) of fadiity epae report presenting findings
= Collectsludge samples = Identify locat FFAS are detected abing = Continue quarterly monitoring of major pumps stathons,
‘Are resuits above reference concentration?” ey = o Surfside WWTF,Sasczaset WWTFand landfileachate
= May perfom PEAS o ealuate omp - Consides re-establ tiosalids
pmtmghmmxmpm
l T Tom ke & iy oo st betnet i WHTE: Mot : e "r’&n
HPFAS detesmined to be below 5 ticn, set-up "mt.' 7 ‘,w! iular PFAS compownds that Surbide WWITF and Sicoraet M%ﬁﬁ‘:#rudm mw
PEAS itoring program with quartery samping and g elevated h of poblem uaum.um%m.mu.ylmnsm
record feeping o a required by MassDEP ?'Wﬁ’_ i I epl e -

Nota 2: Steps 1A 24,34, mlSmh:M’dmnﬂlhr
Steps hvdlmmpbe.

CONTINUED IMPLEMENTATION OF ISLAND-WIDE PFAS PUBLIC OUTREACH PLAN

CDM
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STEP 1

Surfside WWTF Influent Identification

= 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)

|
:

Set-up annual monitoring program of WWTF combined influent

Are results above reference concentration?’
If“NO”, continue annual monitoring

STEP 2
YESN Sample Major Influent Source Flows =y

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

NEWEA | 2023 Annual Conference & Exhibit
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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
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if

Aerial view of Surfside WWTF

Aug. 10 & 11, 2022
Oct. 10 & 11, 2022
Nov. 28 & 29, 2022
April/May, 2023

%)
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Madaket Road Solid

Waste Management-
- Landfill and Co-Compost

Facility

Sewer District

Nantucket Memorial
Airport

[ Airport Property
& wwir
@ Pump Stations

Sewer Pressurized Main
Sewer Gravity Main

Blanks (n=2)

T —— Ty
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Data Qualifications

= Preliminary observations only
= Rounds 1-3 completed, 4 planned, and future
= Additional quality review needed

. CDM
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Benchmark — Preliminary Influent PFAS Concentrations

PFAS Concentration (ng/L)

250

200

150

100

50

= PFUNA
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H PFNA
B PFHxS
H PFHxA
H PFHpA
H PFDS
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H PFBS
= PFBA
H6:2 FTS
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PFAS Concentrations Detected
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[N] = November

Pump Station (PS)

N PFTA

® PFTrDA
I # PFDOA
# NEtFOSAA
||  FOSA
® PFDS
# PFUNA
# NMeFOSAA
PFNA
8:2FTS
PFDA
u PFOS

I H PFNA

B PFHpS

W 6:2FTS

H PFOA

W PFHxS

B PFHpA

m PFPeS

m PFHXA

4:2FTS

= PFBS

| — u PFPeA
- .

H PFBA

Initial Observations:

Highest PFAS concentrations
detected in carpet cleaners
and landfill leachate
samples

November Influent PFAS
sum was 3x August

Carpet cleaner sample
concentrations appear
higher in Aug. than Oct.

Higher concentrations of
PFAS were detected in
landfill leachate samples

CDM
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PFAS Concentrations Versus Load
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Sum PFAS Load (Ibs/year)

H PFTA

m PFTrDA

m PFDOA

B NEtFOSAA

H FOSA

H PFDS

= PFUNA

m NMeFOSAA
PFNA
8:2FTS

" PFDA

m PFOS

H PFNA

B PFHpS

H6:2FTS

H PFOA

W PFHXS

B PFHpA

W PFPeS

H PFHxXA
4:2FTS

= PFBS

m PFPeA

m PFBA

® Sum Load

Initial Observations:

Not final data analysis; one
sampling event remaining

Carpet cleaners and landfill
leachate loads contribute to
less of the overall load
compared to influent

From initial analysis, Pump
Station 1 contributes a
greater load of PFAS
compared to other pump
stations

CDM

NEWEA | 2023 Annual Conference & Exhibit Smith






Preliminary Observations and Next Steps

= Based upon 3 data sets —complete sampling event 4 and incorporate all data
= Importance of concentrations vs load
= Pump Station 1 consistently an outlier in PS PFAS detections and loading
= Landfill leachate loading may attribute to overall WW loading

= Similar fingerprints for leachate and influent, but cannot jump to causation

= Spike in November influent needs further investigation
= Aeration Tank and Leachate Foam Study
* Proceed with Steps 3 and 4 of Decision Matrix

' - ' CDM
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Questions?

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

\Water Andrew Miller, PE Eric Spargimino, PE
Partnership CDM Smith CDM Smith
ith CDM - - - -
Wi Smith 617-452-6532 603-222-8366
MillerA@cdmsmith.com SpargiminoEM@cdmsmith.com

Charles D. Larson, P.E., PMP, LEED AP BD+C
Manager of Strategic Projects

Town of Nantucket

16 Broad Street, Nantucket, MA 02554
clarson@nantucket-ma.gov
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