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Lisa Kammer, P.G.

Located in Concord, NH office, | am a principal
geologist at Weston Solutions, Inc. with 17 years of
experience in site investigations, characterization,
and remediation. My focus is primarily on
chlorinated solvents and emergent and
recalcitrant compounds including 1,4-dioxane
and PFAS.



» Location and geologic setffing
« Sources of PFAS

» Discovery of contamination
 Investigation current status

» Evaluation of data

« SuUMmMary & next steps

Presentation
Overview
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Location and Geologic Setting
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Site Hydrology

Water Resources of Nantucket Island, Massachusetts
Eugene H. Walker (1980)
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LEGEND
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Sources of PFAS
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Per 14 CFR §139.315-319, PFAS-containing AFFF is required for airports.

. « Storage of readiness and reserve; and during required drills, fraining, testing,
O n S | '|'e and maintenance activities.

+ ACK has used AFFF since 1989 and ceased discharge to ground in 2019.

S O U rC es Of « E-ONE testing system use eliminates surface applications.

P FAS Initially, ? AFFF Application areas identified.
Fuel Farm conversion to F3.

Other emergency response agencies participated in multiple on-airport drills.
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B

Runway 6 Run-Up 1995-2015 25-50 gallons
A F F F South Ramp at J 2015-2018, 2022 25-55 gallons
A p p “C O -|-IO n Fuel Farm 1998-2013 ~200 gallons
| South Romp at B 1995-2015 25-50 gallons
H |S'|'Ol'y Sand Pit 1989-1994, 2008 150-300 gallons
Runway 15/33 Midpoint 1989-2013 ~625 gallons
Strojny Lot 2015-2019 600-750 gallons
Runway 24 Approach 1995-2015 275-550 gallons
SRE Building 2015 Unknown
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ACK
=

Potential
On Island
Sources of
PFAS

« Airport (AFFF)

Nantucket Fire
Department (AFFF)

Landfill (SW & AFFF)

« Wastewater Treatment
Plant

Biosolids/Compost
Septic Systems
« Bulk Fuel Storage Facilities
Car Washes
Boat Yards

This Photo by Unknown Author is licensed under CC BY-NC-ND
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http://www.bangaloreaviation.com/2013/07/emergency-services-at-indian-airports.html
https://creativecommons.org/licenses/by-nc-nd/3.0/

Summary of
MassDEP/UMass PFAS
Testing Program -
Nantucket Results

ogle Earth
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Discovery of Contfamination
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o

Discovery of
Contamination

* March 2019: MassDEP issues Request for
Information.

« April 2019: ACK response documenting past and
current use of AFFF.

« December 2019: MassDEP issues Noftice of
Response Action.

« December 2019: MassDEP promulgates standards
for "PFAS6".

« February 2020: Groundwater testing commences.
* March 2020: MassDEP informed of test results.

* May 2020: Treatment system installation
commences (seasonal homes).
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« 77 homes sampled for PFAS following a step-out process
(west only) negotiated with MassDEP.

« 65 homes provided with bottled water.

* 19 point-of-entry freatment (POET) systems installed in 15
homes as interim mitigation strategy.

« |IX POETs installed at high concentration locations (seasonal).

|mmedi(]'|'e « GAC POll)ETs installed at lower concentration locations (west and
seasondal).
ReSpO Nnse - POETs expedited for home with concentrations >10x PFAS6.
ACﬂO NS U nder « Contractor procurement was a significant challenge.
 Permanent solution: Municipal water main and service
The I\/\CP connections provided at ACK expense.

« On-island challenges:
« Logistical considerations (i.e., ferry & rental/company vehicle).
« Seasonal residences & limited communications.
* Mail service.
« Supplies/Contractor availability.
« Non-traditional property and housing arrangements.

« Additional critical tasks include public outreach, risk
communications, and transparent information sharing.

« Home | ACK-PFAS.com
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https://www.ack-pfas.com/

INnvestigation

Current Status
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Timeline of
Investigatory
Activities

9/2020: Shallow soil

sampling at Taxiway E -
at South Ramp at B.

11/2020: Preliminary
multi-level soil sampling
at 8 application areas &

Leasehold Property.
Groundwater sampling.

1/2021: Fuel Farm
containment sampling &
catch basin assessment

& sampling.

v

2/2021: Modular GAC
system to treat Fuel Farm
containment water
designed, procured,
constructed, &
operational.

4/2021: Shallow soil
sampling at 3 Taxiway E
application areas,
waterline crossing, & dry
chem area.

5/2021:Deep soil &
groundwater grab
samples completed at 4
application areas & 2
suspected areas.

v

7/2021: Irrigation well
sampling 2 on ACK and
1 off site/upgradient.
Delineation at SRJ-49.
Additional Fuel Farm soill
samples (duct bank).

8/2021: Step out
sampling assessment in
Sun Island Area per IRA

Plan & GW-1
exceedance in North
Areaq.

9/2021: Shallow sail
sampling in Sand Pit.

v

11/2021: Sitewide
groundwater
investigation included 29
grabs & 10 monitoring
wells.

12/2021: Shallow soil
sampling along
Monohansett Rd for
water line crossing.

12/2021: Sitewide
groundwater monitoring,
transducer installation.
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Ac;‘g /
Massachusetts Contingency Plan \ Zone ||

Method 1 Standards

« ACK s considered a Potentially
Productive Aquifer exclusion zone
except where it overlaps the Zone I
areq.

« On airport soil standards: GW-3/S-1.

«  GW-3: Standards intended fo address Non-Potential
the adverse ecological effects that SOU JMPASTURE Drinking Water
could resulf from discharge of oil or Source Area
hazardous material to surface water. S S NANTUCKET

« S-1: Residential exposure scenario.

« Off airport standards: GW-1/S-1 g antucker )
«  GW-1: Groundwater used as drinking ~ Airport Oy
water.

« S-1: Residential exposure scenario.

SURFSIDE

X Madequecham
=

NANTUCKET —- : -
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HL MNaoite:
1. ng/g = nanograms per gram
2. Shallow soil samples collected in &rea of South Ramp at B on 80112020,
e 3. Sod samples at each location were collected at 0 to 1 foot below
ground surface and 1 to 2 fest balow ground surface. Data from the
0 to 1 ft bgs interval are shown which is 8lso the maximum concentration
detected at sach location.

LEGEND

LIGHTED BARRICADES
RUNWAY CLOSURE MARKE

I <3

PFOS ND (non-detect)

TRUST -

. Source:
HAUL ROUTE Wi

1. Jecobs Engineering Group, Oversll Phasing Plan. January 2020,
2. The Massachusetts Department of Environmental Protection
Massachusetis Contingency Plan Method 1 GW-1/5-1 Saoil

Cleanup Standard for perfluorooctanesulfonic acd is 2.0 nglg.
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PHASE 1A PFOS =ND & < Z ng/g 500 250 0 500

PFOS =2 & = 20 ng'g ? " i r d
PHASE 1l/iA P Taxiway Echo Soil Sampling Locations

Drinking Watar Wall
PHASE 1IlMA e

e NANTUCKET MEMORIAL AIRFORT

PHASE IVAVA Maonitaring Well [_ 14 AIRPORT RD, NANTUCKET, MA 02554 I

Known AFFF Release Areas e 2 : == raseae
PHASE V/VA MANTUCKET MEMORIAL AIRFORT il 100872020 1




Timeline of

Investigatory

Activities

11/2020: Preliminary
multi-level soil sampling
at 8 application areas &

Leasehold Property.
Groundwater sampling.

1/2021: Fuel Farm
containment sampling &
catch basin assessment

& sampling.

2/2021: Modular GAC
system to treat Fuel Farm
containment water
designed, procured,
constructed, &
operational.

4/2021: Shallow soil
sampling at 3 Taxiway E
application areas,
waterline crossing, & dry
chem area.

5/2021:Deep soil &
groundwater grab
samples completed at 4
application areas & 2
suspected areas.

v

7/2021: Irrigation well
sampling 2 on ACK and
1 off site/upgradient.
Delineation at SRJ-49.
Additional Fuel Farm soill
samples (duct bank).

8/2021: Step out
sampling assessment in
Sun Island Area per IRA

Plan & GW-1
exceedance in North
Areaq.

9/2021: Shallow soil
sampling in Sand Pit.

v

11/2021: Sitewide
groundwater
investigation included 29
grabs & 10 monitoring
wells.

TRUST -

12/2021: Shallow soil
sampling along
Monohansett Rd for
water line crossing.
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12/2021: Sitewide
groundwater monitoring,
fransducer installation.




* AT 0.5 FT INTERVAL
ED CONTOUR AT 0.5 FT INTE
S0IL BORING LOCATION

T WELL
SECIMENT SAMPLE LOCATION

NOT DETECTED

DETECTED BELOW A CABLE
EP CRITERIA

EXCEEDANCE OF APFLICABLE

PFASE EXCEECANCE OF 10X
APPLICABLE MASSDEP CRITERIA

N

concentration is an approdmate value.
< = Indicates the analyte was analyzed for but not detected.

01" = Indicates depth interval of sample in feet below ground surface
J = Result is less than the RL but greater than or equal to the MDL and the

If a duplicate sample was collected, the higher of the two reported concentrations is

posted.

PFASE refers to the total combined concentration of the six regulated PFAS compounds.

© 2020 Microsoft Corporation € 2020 Maxar @CNES (2020) Distribution Airbus DS
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@ AT 0.5 FT INTERWVAL
D CONTOUR AT 0.5 FT INTERWAL

RFACE WATER AN
AFLE TIO

icates depth intenval of sample in feet below ground surface

I =Value is estimated maximum possible concentration.

J = Resuit is less than the RL but greater than or equal to the MDL and the concentration is an

approximate value.

< = Indicates the analyte was analyzed for but not detected.

If a duplicate sample was collected, the higher of the two reported concentrations is posted.

PFASE refers to the total combined concentration of the six regulated PFAS col nds.
o © 2020 Microsoft Corporation © 2020 Maxar ©@CNES (2020) Distribution Airbus DS
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Summary of 11/2020,
4/2021, 5/2021
Investigations -

Runway 6 Run-Up

0.5 FT INTERVAL

5 FT INTERVAL §

LOW APPLICAELE

OF APPLICABLE

NOTES:

0°-1' = Indicates depth interval of sample in feet below ground surface

| = Value is estimated maximum possible concentration.

J = Result is less than the RL but greater than or equal to the MDL and the concentration is an
approximate value.

< = Indicates the analyte was analyzed for but not detected.

If a duplicate sample was collected, the higher of the two reported concentrations is posted.

PFASE refers to the total combined concentration of the six regulated PFAS compounds.

© 2020 Microsoft @
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Summary of 11/2020,
4/2021, 5/2021
Investigations — Snow
Removal Equipment
Building

EGEND
@ SOIL BORING LOCATION

8 CGROUNDWATER GRAB SAMPLE

DETECTED

EC BELOW APPLICABLE
RIA

NOTES:

01" = Indicates depth interval of sample in feet below ground surface

If a duplicate sample was collected, the higher of the two reported concentrations is posted.
PFASH refers to the total combined concentration of the six regulated PFAS compounds.
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PFAS not detected
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Timeline of
Investigatory
Activities

9/2021: Shallow soil
sampling in Sand Pit.

12/2021: Shallow soil
sampling along
Monohansett Rd for
water line crossing.

11/2021: Sitewide
groundwater
investigation included 29
grabs & 10 monitoring
wells.

12/2021: Sitewide
——>{| groundwater monitoring,
fransducer installation.
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APPLICABLE CRITERIA — not detecte DCH FEE 2021 15295.007.001
il Criteri NANTUCKET MEMORIAL AIRPORT CHECKED DATE SCALE REVISICN FIGURE NO.
P ESE diskects el o S RER RS-0 SolUDr et 14 AIRPORT RD, NANTUCKET, MA 02554 MRK FED 2021 | T AS SHOWN 7
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E:
1. MEARMAP IMAGERY 2020.
\ Parcel dala for MANTUCKET, MA somplyirg wib Lesel 3 of MassGlS
digital pareel slandard [2018),
, Tha menilanng netwerk was rasurvayad in Decambar 2020 by
Blatkwell and Assodates. Ekewalions are in NAWD 88 and lom@3ons ane
in Maes |sband HaDad,

MOTES AMD DEFIMITIONS:
PEALE = Massachuse®s Department of Envronmantal Protechon
{MassDER) regulaies & fotal of alx PRAS compoursds whods acronyms am

 FFHpA = Porfuorohaptanoic Aod (CAS No, 375850}

PFO6 = Parflucmocianoic Acd (CAS Mo, 3355T1)
FEMNA = Perffuorononanoic Acd (CAD Nay 375-85-1)
FFOA = Parlunrodacarsic Acd (CAS Ma, 33576
FFHiS = Parffunrchexanesubonic scid (S5 bo, 355 el)
PFOE = Perflucmoctanesulfonic Acid {CAS No., 1082201]




Evaluation of Data
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Summary of 11/202
and 12/2021
Investigations -
Sitewide

Groundwater

SAMPLED & 56 NOT DETECTED

AWAITING AC( DETECTED BELOW
BLE MASSDEP CRITERIA
MONITORING WELL
_ o % \WCE OF ' == o A = ¥ s % N 4 G AN 5
PROPERTY SUPPLIED ¥ Y SDEF CRITERIA NS " C& o bR SOURCE:
B WATER > : N ks, B » f PR o B ~ [1. NEARMAP IMAGERY 2020.
KNOWN AFFF 4 \ : : L ) - " i Parcel data for NANTUCKET, MA complying with Level 3 of MassGIS
APPLICATION AREAS digital parcel standard (2016).
i e : s ; el N N , 23 . The monitoring network was resurveyed in December 2020 by
al . - 3 A Lo 3 = . ! ! ? 3 Blackwell and Associates. Elevations are in NAYVD 88 and locations are
] . g/ 5L ; in Mass Island NADS3.
ROPERTY BOUN 3
STIMATED DISPO : ; ) TR " / y 06 |NOTES AND DEFINITIONS:
0 ¢ : ey e N . % | PFASE = Massachusetts Department of Environmental Protection
4 ] ; | (MassDEP) regulates a total of six PFAS compounds whose acronyms are
) Ll ol k ! ok S her 1 R g ~ ' |defined below.

ELEVATION { ) £ P : A ~ |PFHpA = Perfuoronzptanoic Acid (CAS No. 375-85-0)

CROUNDWA W DIR g o ; : B "L |PFOA = Perfuorooctanoic Acid (CAS No. 335-67-1)
RUNWAY PCROLNRUATER REOWBIR : b . % “ 8| Pra - Pertuorononanoic Acid (CAD No. 375.95-1)

UNDWATER ELEVATION & - e s i =3 |PFDA = Perfluorodecanoic Acid (CAS No. 235-76-2)
ATER (3] ¢ UR (DASHED WHERE i 3 : . ] | PFHxS = Perfluorohexanesulfonic Acid (CAS No. 355-46-4)
FLE LOCATION INFERRED) | PFOS = Perfluorooctanesulfonic Acid (CAS No. 1763-23-1)
3 R AW JAE T
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Sitewide Cross Sections
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14 Airport Road, Nantucket, MA 02554
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ACK-0T

Precipitation — ececeeees 0.5 foot precipitation threshold

—— Water Level

Date (MM/DD/YYYY)
12/7/2021  12/17/2021 12/27/2021 1/6/2022 1/16/2022 1/26/2022 2/5/2022 2/15/2022  2/25/2022
5

1.4
16.6 19
16.7 —
— - 1.0 @
§ 16.8 _(Cc)
S 169 - 08 =
5 s
= 170 - 0.6 2
o =
O 17.1 0
= -04 2
17.2
17.3 - 0.2
17.4 - 0.0
ACK-01 Crest Chart
Jan. 16, 2022 - Jan. 21, 2022
—— Water Level Ocean Tides e 2 per. Mov. Avg. (Ocean Tides)

Summary:
o . . o Date (MM/DD/YYYY) & Time (24 Hr)
° STrong preCIpITOTlon Influence' ]61/195/2221:36 1/16/22 21:36 1/17/22 21:36 1/18/22 21:36 1/19/22 21:36 1/20/22 21:36 1/21/222]:3660

« Tidal influence.
.. . — 169 - 50
« Limited to no apparent pumping B 0 B
. = 17.0 ’
influence. - a0 S
§ 17.0 0 %
g:_; 17.1 10 8
=7 00
17.2 - -1.0

TRUST - PERFORMANCE - PEOPLE




Principal Component Analysis

49 3%

Summary:

« Contribution of all 36 variables.

« 70% of the variation is attributed to the
first 2 variables.

« First two variables used to run PCAS to
help explain data.

Percentage of explained variances

Principal Components
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Ack
PCA - Biplof

PCA - Biplot Sample Name

g e Correlation Summary:
o « PFCAs correlated with

e h oth
| @ FUEL FARM PERFORMANCE SAMPLES e O C O e r .

T IRRIGATION WELL SAMPLES

7oy « Precursors & FIS correlate
g with PFBA.
« Vector relative distance
- from center:
g « PCATl influenced by
- Precursors.

« PCA2influenced by
longer chain PFCAs.

PCAI
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A
PCA — Individuadls

Individuals - PCA Sample Name
: @) acks
@ acke
@ ac01
@| Ag-02
@/ fuEL FARM
@/ Fuel Farm
| @] FueL Farm PERFORMANCE SAMPLES
[®] irRricanion weLL sampLes
[@] nors
@| Non

8] oo Correlation Summary:
. o s « 2 defined groupings.
« Sand Pit & Strojny Lot
. « Fuel Farm

~ PCA2

PCAI
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Summary

Next Steps
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« POETs effective as short-term mitigation measures.

« Ongoing performance monitoring data and treatment
volumes tracking indicate proper designs for conditions.

 Drinking water exposure routes mitigated & water line
near completion.

« Additional work to be done to completely define

Investigation nature and extent.
Summar « Transducer data suggest limited on-ACK influence
J Y from pumping at residential wells.
To-date « Poor correlation noted between reported AFFF usage

and groundwater impacts at application areas.

. Gelnerol “haze” of PFAS impacts detected in shallow
soils.

« Limited deep soll impacts in areas of most significant
groundwater impacts.

« PCA suggest at least two clusters and PFCA and
precursors are the compounds that contribute to the
variance observed across the site.

TRUST - PERFORMANCE - PEOPLE



A
Summary

O n d N ex-l- MCP TIMELINE AND ACK TASKS

RELEASE / PRELIMINARY RESPONSE \ / COMPREHENSIVE \ / COMPREHENSIVE RESPONSE\ / COMPREHENSIVE \

S T NOTIFICATION ACTIONS and RISK REDUCTION RESPONSE ACTIONS ACTIONS RESPONSE ACTIONS
e p S Phase Il Comprehensive iiaselliiaemeciaiacionllan Phase IVand V
2-Hour IR RS ARt () el Site Assessment Evaluation of Remedial Alternatives Design and Implementation
Reportable Exposure Mitigation PR . of Selected Remedy
08 HOT] " Condition ¢ Srarc e",z-a onen Feasibility Study
A 2 ye ars remainin g iN P h ase 2 Release Aba;r:e;l‘lj\degsure (RAM) for elineation Operation, Maintenance, and
un d er _I_he CO more h en SiV e Si _I_ e SR StLe Method 1 or Method 3 - Selection of Remedial Alternative Monitoring of Selected
p Phase | Initial Site Investigation and Tier Risk Assessment SRR S_gzi_on Kot Eszatile k Remedy j
Classificati :
ASS eSS m e N T . \ / k eesiicaton j \ / \ / [ No Significant Risk ]
. \d
« Complete Method 1 Risk March 3, 2021 March 3, 2024
P March 3, 2020 arch 3, ’ [__temporary soLution | [ PermanenT soLuTion |
Assessment. . y N, .
.. . . . YEAR 1 COMPLETED BY YEAR 4 COMPLETED BY YEAR 5 COMPLETED BY YEAR 6
« Additional investigations to
1 March 3, 2025 March 3, 2026
C O n fl r'm n O ‘I‘U re O n d ex‘l‘e n‘l‘ [ Immediate Response Action Status Reports (monthly, then biannually) ]
N SO m e |O Ter0| bO U N d S [ Residential Results Letters (within 30 days of receipt of data) ]

uncertain. [ Phase | CSA.Fis ] [ U }
+ Potential additional sources

- PHASE I: RISK REDUCTION MEASURES PHASE II: SITE PHASE lI+
near R N nWOy 33 RU n U p & Critical Exposure Pathway Mitigation CHARACTERIZATION & RISK [ REMEDIATION and PERMANENT SOLUTION
N Or"l'h Areo . -sampling ASSESSMENT TBD
-bottled water On- and off-site groundwater

-POET system installations plume investigation

« Vertical extent unbounded.

» Verify potential
upgradient/off-site sources.

+ Keep transducers where they
are for now fto observe
summer month conditions.
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Risk assessment




Thank you!

Lisa Kaommer, P.G.| 603-656-5457 | lisa.kommer@westonsolufions.com

Jim Soukup, P.G., R.G., LSP | 603-656-5478 | im.soukup@westonsolutions.com
Michael Kanarek, P.G. | 603-656-5450 | michael.kanarek@westonsolutions.com
Nasim Pica, PhD | 303-729-6113| nasim.pica@westonsolutions.com
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