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A F C£ &r Force Civil Engineer Center that is allowed in drinking water. MCLs are enforceable
A F E Equeous Film Forming Foam standards by the U.S. EPA.

A N &Air National Guard M E € Munitions and explosives of concern

A R A=R\pplicable or Relevant and Appropriate M G= Million Gallons

Requirement M M C £ Massachusetts Maximum Contaminant Level.
A R N=G\rmy National Guard In cases where the MMCL is lower than EPAQ MCL, the
A S/ S NiBSparging/Soil Vapor Extraction more stringent lower standard may be applied.

A ST Aboveground storage tank M MR P Military Munitions Response Program

A \E Ashumet Valley M n= Manganese

AV G A Sviation gasoline M N A= Monitored Natural Attenuation

B S \ERiosparge/soil vapor recovery MR S B Rlunitions Response Site Prioritization Protocol

B T E Benzene, toluene, ethylbenzene and xylenes N F ANo Further Action
C E R G ECatnprehensive Environmental Response, O WS Qil, water separator

Compensation and Liability Act P Ac Preliminary Assessment

C | sKentral Impact Area P C=£EPerchloroethene

C O €Contaminant of Concern P C MPost Closure Monitoring

C S Chemical Spill P F A Ber— and polyfluoroalkyl substances

C S=Homprehensive Site Evaluation P F A=SP6DA, PFHpA, PFHxS, PFNA, PFOA, PFOS
C S MConceptual site model P F B Berfluorobutane Sulfonic Acid

D D= Decision Document P F D=Aerfluorodecanoic Acid

E & R=Environmental & Readiness Center P F H p Perfluoroheptanoic Acid

E D B Ethylene Dibromide P F H=xP&rfluorohexane Sulfonic Acid

E P #AEnvironmental Protection Agency P F NeRerfluorononanoic Acid

E P HExtractable petroleum hydrocarbon P F G-Rerfluorooctanoic Acid

E S£Explanation of Significant Differences P F G SPerfluorooctane Sulfonate

E T PExtraction, Treatment and Discharge P F S Petroleum Fuel Storage Area

E T=IExtraction, Treatment and Reinjection P L U MEn area of groundwater containing
E WE Extraction Well contaminants that exceed federal and/or state
F T-AFirefighter Training Area safe drinking water standards.

F S Fuel Spill or Feasibility Study Projected Fi ni sAguiferestoBatdoh e Fi ni
G A EGranular Activated Carbon (achieved cleanup standards)

G P M Gallons Per Minute R A G=Remedial Action Closure Report

H A T=Hunter Ave Treatment Facility R B €Risk-Based Concentration

I A G WSSrfhact Area Groundwater Study Program R D XHexahydro-1,3,5-trinitro-1,3,5-triazine

| R=Rnstallation Restoration Program R E Remedial Investigation

J B € Gint Base Cape Cod R O BRecord of Decision

J 8 = Jet Fuel (50% kerosene and 50% gasoline) S E Site Inspection

L E Landfill S T-FSewage Treatment Plant

L HALifetime Health Advisory T C=ETrichloroethene

L T MLong Term Monitoring T MB Trimethylbenzene

L U € kand Use Controls >g / =IMicrograms Per Liter, 1 >g/L is approximately
Ma s s BMaksachusetts Department of one drop in 22,000 gallons

Environmental Protection U S CG@nited States Coast Guard

M C= Munitions Constituents U X ©Unexploded ordnance

M C E Maximum Contaminant Level. A maximum V F [ ¥ariable frequency drives

contaminant level is the highest level of a contaminant |V P HVolatile petroleum hydrocarbons
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A Message from Remediat on
Air Force Civil Engi neer

Thank you for taking the time to review our dubl
explaining our I nstall ation Restoration Progflam
program that <c¢leans up soil and groundwater |(con
southern portion of -dBGLmdmn&Eupbbypsol oelnkgdn|ddyk
military munitions are investigated by the | RP.

The U. S. Environment al Protection Agency (ERA)
Protection (MassDEP® ocVenseep eEhé€oAts. FolTbe A|Tr

state public health ofycials and will conti nule t
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plumes is tested, with results showing-ymgdtguwbyl ifa
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ti me Health Advisory (LHA) for two PFAS in dfin|
PFAS, but those ponds are not used as a sourqe f
Massachusetts Department of Public Health gui|ldan
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Ot her JBCC Environment al Progr ams

Y Theus. Army National Guard@ Impact Area Groundwater Study Program (IAGWSP) is responsible for addressing soil and
groundwater contamination from historic activities at Camp Edwards on the northern portion of JBCC. See page 47 for

contact information.

<

The Massachusetts National Guard Environmental & Readiness Center (E&RC) manages programs to maintain and improve
training lands, protects natural and cultural resources, plans and designs installation improvements, and manages and
minimizes hazardous materials and hazardous waste generated at Camp Edwards to guarantee the best training for sol-
diers and the highest level of protection for the environment at Camp Edwards. The center is responsible for balancing the
needs of current training with environmental protection of the Massachusetts Army National Guard training lands at the
base. The center also conducts community outreach activities, coordinates with all organizations on the base, and is a
central point of contact for JBCC environmental program information. See page 47 for contact information.
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Base and | RP History

The JBCC comprises approximately 22,000 acres i
and Sandwich on Upper ®Gampeg i @Qdod,s Mas bacltku steot ttsh. e

activity at JBCC was during Wo¢rll9d70v8ar. Il (1940s)
JBCC provides facilities for the Air Nati onal

( ARNG) , the U. S. Space Force, the U.S. Coast Gu
Past military training, maneuvers, and aircraft

resulted in releases of hazardous materials tha
contaminated groundwanedr and gmnawalcomafunéer t hat
surrounditg st cAANGJ.B&@€ewasa | isted on the Superfun
198Phe Air National Guar dl 9m9abn.a g e dSitnhcee |1R9P9 6f rtohne 1/
program and is the | ead agency.

Understanding EXxXposur e

If there is no exposure, there is no health risk.

Where is the Can people Can the
Is there a contamination in come in contact contaminants
source of the environment? with the be absorbed
contamination? Can it move?  contamination? into the body?

Source Media ' Exposure | Absorption

N .': Potential
e Risk
Drinking

Spill . Groundwater Water Ingestion

Source

\
5

Spill ' Groundwater ‘  Ingestion

Examples of actions to eliminate exposure pathways are prov
addressing source areas and constructing treatment slystems t
ensure no unsafe levels of contaminants are reintrodulced back
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Understanding EXxXposur e

Exposure can occur only if theretostnravcvelmpfireamdt
individual, animal or plant. At JBCC the source
and other military activities that occurred at n
Exposure pathways include:

l.Ilngestion (drinking or eating contaminated wat e
2.Dermal contact (touching contaminated soil or \
3.l nhalation (breathing in contaminated vapors of

ExXposure can occur through:

T WATEReople, plants and animals may be exposed t
contaminated groundwater . Contaminated groundw
and animals may be exposed by direct contact wi
tion of contaminated fi sh. Using contaminated
pl ants taking up the contaminants. Peopl e and

T SOl People and animals may be exposed to contan
Pl ants growing in the contaminated soil may t ak
may be exposed by eating the contaminated pl ant

T Al RReople and animals may be exposed through t
travel from water to the air as a vapor i f con
airborne contaminants may be deposited on plant

Factors affecting | evel of risk:

-Concentration (how much)-Exposur e

-Carcinogecnairccionrogneonni ¢ c onluarmaitniaonnt ( number of yeal
-Frequency (number of day-Spperygeaehsitive group:
-Age (child or adul t) -Toxicity (characteristi

TO LIMIT EXPOSURE:

Avoid use of contaminated groundwater. I f yWou
your wel |l i's contaminated, h@vbewbtuh wgkhtt élst el
the recommended tests and procedures. I f yaqu a
contamination from JBCC, you may be eligible fo
you. Pl ease refer to the maps on pages 45 alnd
See page 47 for a |list of contacts who can hjel p
I f your well i s tested as part of this progr|jam

nate source of safe drinking water (bottled |wat
wat er-um).ok

Note that mercury in area waterbodies is not| as
Force recommends reviewing and following fipghin
See: https:// www. massnatoicumaelindg s WR.DPpig/f I BCCl af
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Where did the contaminat on

Since the early 1900s JBCC has been used for mi
military aircraft operations, vehicle maintenanc
products, solvents, and other hazardous materi al
ot her mi | i
dustrial f a
e country, t
unlined | an
dump and

htaemi ng

associ-
ng foam
: vents have c

| i st of contaminants that the | RP addresses. T
managed and regulated at JBCC to protect the env

The plume is created when rain pushes .
e compounds through the landfill W h t
Landfill in Use. into the groundwater. a I S a g r O
1;

e

Aplume is a body of gr o

Sand

e contaminants that exceed

safe drinking water stan

== from source areas travel

— sandy soils, they event

where they begin to dis:

Landfill Closed. ge janatin due torain. Once dissolved, they bec
2. groundwater, creating a

it LY The graphic on the -l eft

water plume forms from a

> The plume separates from the landfill
Landfill Capped and moves with the groundwater.

_5 G

% .»'. % e 3

Ao

Photos top to botom: Bar r o
Worl d War |1 ; underground
water plume graphic; anhdhase®
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Source Ar eas

A source area i s an arfeauocnda sciodheraend ntad i loea @ opod $
areas contain contaminated soil as a result of
concentration of contaminati on, could threaten t
who come into direct contact with the contaminat
There are over 100 | ocations on JBCC that have b
of those | ocations were confirmed as source area
some point in the past, and overonel svaurcee aareas:

from the JBCC I RP via a Ppaivobiralties| e¢tisonifir @@O0t/r
(PFOS) , perfluorooctdmoxanachavePbean, aadndedli 6
rel ated tofitbletiusge ©ObdamicentAdFiCEICh gvitlHo saed daleesrsi d ah
MMCL in the Feasibility Stludy ok psaselfavcredapp
Sever al potenti al source areas are beHrnoggriannv e(sMN
under the | RP. p

Lef to Right: Old rusted drums | ocated in woods on JBCC
samples collected at the Ots Rotary, fahsowgr d®aar ed efrorn wRF
roll over s; soi l around an underground storage tank is ir
ba®e wastewater treatment plant infltraton and sludge dryi
Contaminated soi l has been treated i n pl acheasoer oe
ofbfase treat ment and/or disposal. Forplcaomd asno inla f
can be conducted. One such treatment is soil ve
to apply a vacuum to the soil and remove the <co

vapor treatment system.
I n sever al cases, source areas have contributed

cleanup standards, thereby creating a groundwat
treated by six treatment plants.
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Contaminants o0&y €anNcE €F ams (L O

CHEMI CAL NAME REGULATORY STANDAREKHEMI CAL TYPE
1,1,2,2-tetrachloroethane 2 >g/L Solvent
1,2,4-trimethylbenzene (TMB) 56 >g/L Fuel
1,3,5-trimethylebenzene 60 >g/L Fuel
1,4-dichlorobenzene (1,4-DCB) 5>g/L Fuel
1,4-dioxane 0.46 >g/L Solvent
2-methylnaphthalene 10 >g/L Fuel
benzene 5>g/L Fuel
carbon tetrachloride (CCl,) 5>g/L Solvent
Cs-Cg aliphatics (VPH) 300 >g/L Fuel
Cy-C;, aliphatics (VPH) 700 >g/L Fuel
Cy-C4¢ aromatics (VPH) 200 >g/L Fuel
C11-C,, aromatics (EPH) 200 >g/L Fuel
ethylene dibromide (EDB) 0.02 >g/L Fuel
hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) 0.7 >g/L Explosive
lead 15 >g/L Metal
manganese (Mn) 300 >g/L Metal
perchloroethene (PCE) 5>g/L Solvent
perfluorooctane sulfonate (PFOS) * 0.07 >g/L Fire-fighting foam related
perfluorooctanoic acid (PFOA) * 0.07 >g/L Fire-fighting foam related
thallium 2>g/L Metal
toluene 1,000 >g/L Fuel
trichloroethene (TCE) 5>g/L Solvent
vinyl chloride 2>g/L Solvent
*Thesd dhoanve a cl eanup | evel in a RdEiomal ofle Diéch mhedms § RO
from&GEP3af e Drinking Water Act Program. A Massachusett
established by the MassFFEIPA,f oFP RS ,s uPiF NoAf, SPIFXOSP F ARgH @A) whi
The most toxic COCs are those with the | owest all owabl e
conceptually bring an &0l ganpd en tsriaztei osnwiengmianlg tpoo otthe EIDB M
Level (MMCdg) Lof ®GiO2 | arly it would take 1 IJ teasp@orf®nof
centration equal to the EPA TCEegMdxi mum Contaminant Level
For year s, a plume of phosphorju vat er
plant on the base discharged tlo¢ 1out h
el evatng phosphorus 1l evel s. ] ¢ LN ne
overl oadQ@t ekeopygsdem. Phosphor pl an:
including algae, which deplete The
formed t wobadadni aluenmi c al treatim d
much of the available phosphorju ve b
sistng of iron flings mixed Wi ar ea
phosphorus was installed. It kb he ai
phorus entering the pond thus qual
clarity. Phot-hnasi@qbicchesmia(tajlmimnr
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How are the groundwater pl u

To clean up groundwater contamination, extractio
to pump the contaminated groundwater from the &
through GAC held in | arge vessels. Treated water
tion galleries, while treatment facilities at r
treatment plants determine when GAC nsietdes ftomr bree

I n 2021 the Air Force i s addressing 18 groundwz:
contamination Iis now below applicable cleanup st
(FB) amd®,FELhemicai20y)pialpdld. TEThE@% e are six treatn
approxi mately =eight million gallons of groundwa:
groundwater in the area of each plume are regul a
The Air Force owns and operates three 1.5 megawa
treat ment systems. The program continually | ook
and will work with state and feder al regul ators

Sever al pl umes have shown dramatic decreases i
groundwater treatment actions. Pl umes and treat
he overalll cleanup ti me. Some systems are sti
|l eanup goal s. Summaries of investigations and

OI—F

process for site closure was developed f

e remedi al syst ems aanpdp/roorv erd
ard meeting the overarching
d t hraetacchleedanup goals have be

resi dual ri sk assessment, i-f de
nder unldaom dietdi awrsse./ unrestri cted e

u
he f easi Whialciktgy oaufndappr oaching or ac

/\..

@® Sampling Port Carbon Filters

or @
npi | ta
n

<>

)
obj e
e

—<~

—<~
(0]

— e . Surface
—

Infiltration Bubbler

sand Reinjection

groundwater flow g >

Contaminated water is extracted, treated with GAC to re
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Review202P07 The following sections provide bac
investigation work completed at JBCC to date.
1 -Dli oxane

The primary i nddiussstaned|T A Suppl emental Remedilal
stabilize sol veantrsi,c-h been compl-le,t @S fag2d0 .IC A
ethane (TCA), whi ch | Suppl ement al FS to li s
than ot her common s oll remedi al alternat-lvedqgThaea
TCE. T h e rdei fooxraen,e 1i,s4 c|d Suppl ement dl0 mAaasf dree@S c
ciated -WCAh or1jis b and aExplnanati on of :
1,dli chl or oeDtClEe n-BPilq,x4a el ences (ESD) was issugd t
al so been used i n p t he r emedyl 0O og rwhiuhned 1o
pol yester); househol d which include tdhexad@t $;
cosmetics; pai nt s, VvV @ Contami nant of Concelog ne
industri al processing reqguested that t he - e me
ceutical s; and t he - di oxane beeggeadt athi 6l 6 -
Di oxane is solubl e ajn based concentration @ V E
and biologically perlsy assessmentasgupalratncef menh
and is not readily ag modi fication described.

Force h-dbhg pablBiOc comme:l
There is no MCLdoboxaMM the-1CSESD from 17 Afugu
drinking water, b-basp September 2020 and a |Res
concentration of 0.4 was produced and issyed
watexposure and a Mas
eg/ L. Based on the concl usl|i on

RI and t he ri sk-20,sslégs d
A field inveditoxyane ow di oxane should not b¢ c
pleted between Octobe 20 and no further aptt i
seven | RP chlorinated di oxan®O0at e Fact [psehte
Val | e4, -1 -2C8S-2CS-28S |4 ther ActionDi(dNFaANR dotwWa@S

Landfil1) .1 (SaFmpidii mgla

was compl eted at t he
and effluent ports,

selected monitoring W
and selected publ if
results of this iIinvep
di oxane was present 3
Val | e¥y0, -ZGS anld) LaFnd 4
i nvestigation was r ed

prepared to preEsampr dddeh
1, -di oxane -20 0gheurChwetne
and to solicit publ et
the Air Force and r elgwuell
finalizing this decifsi Dl
was held from 01 AugusHt
2020. The Fact Sheetf fc
finalized and a Resp|lons
produced and i ssued ac

comment s.
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Muni tons Response Pro

The MMRP follows the CERCLA process. The goal
( MRAs) safe for reuse and to protect human heal't
i ssues related to Munitions and Explosives of C
with the then MRAs at JBCC, as related to hazar
concern on other than operational ranges.

Il n support of the MMRP a Comprehensive Site Eva
approach to munitions response and environment a
MRA's , i ncluding explosives safety issues posed
substances, poll utants, contaminant s, and petro
defined as any area on a defense site that i s
ordnance [ UXO], di scarded military munitions, o
hazard) or MC (e.g., former ranges or munitions
The CSE process provides the historical, anecdot
basi s f emakd enai srieognaornd i mwn iftoilolnosw r esponse actions
di stinct phases. The CSE Phase | generally <con
intervi ews. The CSE Phase 1 generally wi || C (
geophysical s u rlvaenyish. a § @8CrSvEe sPthidgsdetf ie@miser adi CERGlaA
Preliminary Assedhomwewterrr(deshpieochentda Srlequi r ement s. F
primarily are focused on obtaining data to inpu
Prioritization Pegutecolnd MR&EPPY |l eandups.i t Ehe C
array of analytical, trackingakiand, reapodortheget ol
requirements Tools wutilized as part of the CSE

T Conceptual Site Model (CSM) for project communi
T MRSPP to prioritize MRAs for further munitions
T Hazard Ranking System data el ements to ensure f

The objective of the CSE Phase | and || i nvest.
MRAs within JBCC warrant additional munitions re
sites, or meet requirements for a NFA decision.

T MB701: Former Otis Bomb Storage Magazines, site
T MB702: Ordnance Area 1 (World War 11 era), conduc
f§ ML701: Otis Target Butt, site cl osed

T MMRO O-R-01: Mock Village, completed RI/FS, preparin
f MMROORO1: Old Grenade Courts, conducting Suppl eme
f MMRO O-R-0 1 : Ol d K Range, conducting FS

f MMROORO1: Otis Gun Club, conducting FS

9 MMRO 1-R0 1: For mer AmmuniWwWeson Suppkye Woirkt under di s
f MMRO 1-R-0 1: Former AmmuniEtison Supprkryey Roirkt under di s
T TS701: Skeet Range, conducting RI/FS

13 AFCEC Plume Booklet September 2021



Ashumet Vall ey Groundwater

The AV groundwater plume is | ocated in the Town
sources: the former Fi-T)efamgdhdtthe Th@ai memgJ BCE aSdw
Fir eftirgahitreirng exerci ses were-lhelddurfimgm wh9ssh ttom

l i quids were burned and extinguished, some of \
groundwater aquifer. The former JBCC STP operat
series of sand infiilter awaboenr ebde dsse wiaogwe nsalnmeddg eC Sw a s
wooded areh7.callThds&€Stwo pracltiard SMNR) |odrceatc om
sources of contaminants that have resulted in tfFt
FTA was completed in September 1997. A-lt osalhg
t hermal treatment process. I n 2001 ahal 2Adr2CGS dn
and t alkese offdr proper disposal The COCs in the

above state and feder al MCL s roémeSdiC)agt/iLon. The AV

The Air Force installed the AV extraction, treat
final remedy for AV, as specified in the Final

operation of the optimized ETI system, the addi:
and discharge (ETD) system, LTM for the thalliuwu
2011 ESD clarified the inclusion of monitored na
AV remedi al system consists of (-ed gea nETED | r e neentei
(which is now shutdown) . Both systems were des|
The treatment plants use GAC to remove the sol ve
to the aquifer through the infiltration gallerie
1,-BDli oxane, PFOS and PFOA have been detected 1in

Ri 8lased Concentr adiiomaneRBLnd ftore 1IERA LHA, fDhe th
extent poft ematnidal ri sks t o human heal t h-diaoaxlanteh e
PFOS/ PFOA at Ashumet Valley are being evaluated
currentl yThewed®asvsaPEP PFAS6 MMCL wi l |l be evaluat ¢
remedi al allnt e2OnGalt itviees .Air Force performed an al u
t he amount of phosphorus i n thedés pwansdt,e wrautcehr otfr ewah
phorus plume.-vallennt20i0d@an [xerrmmeabl e barrier was

Pond to reduce the amount of phosphorus in grou
performed in 20-aA0um Brmreatdmemt precsri toring data
concluded that prior negative impacts had been r
being observed. |t was also noted that because
di scharging to the pond are gradually decreasi ng
phosphate | oading to the pond, the 2010 alum tr
treat ment

Ashumet Vall ey

Date ROD/ DecilsiCdre aDapPment ¢t €di marly 2020 Hi ghekhsitghest Hi st
(DD) and/or |[ES®t amnt [Pl Ricei siEont ami|nalnegwed /9L Leved/sLY)
ROD/DD March 2009 PCE 11 109 (October 1998)

ESD September 2011 November 1999 2021 TCE 13 33 (AUgUSt 1997)

Treat ment Colmpéndmteat ment |[PlTanetast ment RajteVéiGePMe Tr ealt ed
(Total/ Curfent)fotal/currlent()Original/ Clurremhrough 2p20

Extraction Wells 4/1
Infiltration Trenches 2/1 2/1 1,200/200 6,595
Surface Discharge Bubbler 1/0

bh¢oy t NP2SOGSR CAYAAK 2N 5F0S CAYAaKSR NBFSNE G2
14 AFCEC Plume Booklet September 2021
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C8 Groundwater Pl ume

The-4Croundwater plume is |l ocated sout-B gfotuhdw
plume is one of the four Southwest Pl-amegr whndh
pl umes. The socdrgxleuma eias flooc datheed CSn J BCQ crke Rro atd
Gaffney Road and consists oft oa 19drBmeranmotaorDedg eml
Of fice that operated4fpbmmé&9b6 howl@88Bachdtef C8&NM
entirkdyeof fThe Air Force condd#lctWedts dvarckl Roauwr
19914, more than 13, 000 t ednssiotfe cwenrtea ntsrnehaeteeddt suesri

ment unit. The Air Force removed 24 drainagde st
source area in 1996. In 2001 an additional 5, 2
storage tank, were removed from the site. Thes:
cC#H4. The CO@s gfrooruntdhweat @3 pl umea edmreacPCB,yr cE€CBA)N 2,
and EDB. The MCL5dgorn, P@BdandeT MBICREs OgfF LEDB i s

A groundwater treatmen#a sBgstilé&m3wasdensbal lead eat
well s were installed with the goal of capturing
SWOU RI in 1998 that the interim remediuane.sysltne
and subsequent to the i1issuance of t he ROD, t he
because of its i nef t4e cttrievaetnneesnst. s yTshtee nmo rwiadgih rdaclR @Ot
for-4CS200S, a2l W&s i ssued in February 2000. Thr e
part of the Sout hwest Pl umes remedi al sSystde m,
CS 2021,CSa2®d F8roundwater pl umes at t he Hunter
contaminated groundwater is captured by extract.i
water is returned to the aquifer through reinjec

An ESD was submitted in 2008 to dogumehhechrinmars

bet ween the <cleanup strategy identified in the
presented in the ROD dnpiogmpawed!| dhédte hierantice
system; however, the final design all owed the gr
CA to reach cleanup |l evels through natur al atte
| RP groundwater plumes was submitted i n Septembe

Attenuation (MNA) as a component of the selected
the sthegeprocess).

cs

Date of ROQ/ BPeanulp Projectied primary 2020 Hi|lghieghest |[Hi s
and/ or ESD n SRlaa o ¢ Finish| contaminantesgl/)L( Levell L(

ROD/DD February 2000

November 2005 2022 PCE 13 61 (February 1997
ESD September 2008/2011 | 0 ¢M ¢ ( y 1997)

Treat ment C(medtné'mtesﬂtment Pkraat ment Rale odPuMpe Tr eat

ed (
(Total/ Curfrent()Total / Cur|renqtOriginal/ Clrrenthy ough 20pO

Extraction Wells*  3/1

1/1 620/100 1,772
Infiltration Trenches 2/0

FEKS 2NAIAAYLE wmo -SEﬁﬁNﬁaﬁKdzﬁSQﬁéi\Y2Nhh{) RdzS (2 GKSANI AyYyS
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C4d0 Groundwater Pl ume

The -1®S groundwater plume is | ocated ibaskheisbot ht
of Fal mout h Tamed-1®M:ghpeedwater plume was for med
source -0 gheug@G8water pl dvne-Fibss whdiehredcupi @as €89
at the eastern bdailwredavey taifWe ¢k B&Ci g idnre@SL @ /-F4H
souraceca nsiofavdmbefbui | di ngs cpoanrstitt hie ot eBdorealdigc hi g a
Aer osPasefrealse { whioplerAteth 1960 to 1973) and the
(which has been in operation since 1978). Nume
contribut-2@d plouméde CS

The -1®S groundwater plume is a |l arge dilute groun
groundwater contaminat edlOwiptlhu meCECOLrsd RQGCE,c otnltee |
federal eJCIL dfor5 bot h-Dd ommponwendss. prk,séent above gr
been added hesld@S LIOCme i s -cer menée mMsckireet laoreg f our s
t he-1CSpl ume =Pl (ulme t(hleP)Il nar e a, (2,) (t3h)e tShaen dSno ucthh eRror
(4) the |l eading edge area comprised of three 1o
NorG@ewintr al Lobe, &ndoboleheéereatomkeet unit was ins
| "l ume Lobe and operated betWreedd®I Phe mM20F4 nahd RE

signed in 2009, specified continued @epetatm @arn oa
LUCS.
An ESD for the I RP groundwater plumes was prepartr

component of the 460l eanmeddupedmececy thret EBXproegas C
site cldoastuaienv e sAweagsartiitdind 0 Gahndo nt itrhueoduugrde 1t2p r ov i d e
i nf or mateidexd opti mLOer emed C&I systems. An opti mi
2013 in response t-ROD headatfa nga ptgisnivadpsrttah/gea tgpodautme ¢
the aquifer rest &6 avaipare pairkMefia a me nmehetha ntgee B@S1L 0

CSMamehtde ewotaigmartfeesst or at i aiC St G me & e anthé&® Da nmho d it fhye

remddyoragggressi vely remove contaminants from the

cs8o0

Date of ROD/ DD eanup Projec{edPrimar|ly 2020 Hi|gHieghest |[Hi s

and/ or ESD in 8Btact FinisH Contami halnetvsed /9L [( Lev ed /sL|X
ROD/DD August 2009 J 2060 PCE 45 400 (July 2000)
ESD September 2011/2014
el 2 AUl TCE 930 5,110 (June 1997)
Treat ment Compon#nTseat ment RBlTamaat ment RlatVeol u@RM)Trepted
(Total/ Current) (Original/|CurfBnbugh 2020
Extraction Wells 21/17 In Plume 1 2,780/2,575 26,568
Reinjection Wells 9/5 Sandwich Road 1 820/670 7,857
Infiltration Trenches 2/2 Northern Lobe uses Sandwich Road 75/210 1,850
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C49 Groundwater Pl ume
The -18S groundwat erwiptl uinre tilse | ©OQemttreal tihmpadBCAr ea

Area is | ocated in the northern portion of the
CS19 site involves past ordnance and military wa
to bury and detonate ordnance and munitions debt
practiced9asither€Sulted in contaminants being
The Air Force conducted mul tl®Plleettveesean nhyo &8s da cd e
removal of more than 2,800 cubic yards of soil,
from the -acr giHexlitaddtywa& 05 A, 8rr&d aRDX)e, (an expl osi ve
the COC assotbPbatdddewpthbm€Sis defined by RDXasedn
l evel cgfLTMhe97 historic higdh/,lcandenhheathi ghewas RDX
was €d/.13

The-1®8S plume is |l ocated adjacent to the CIA groul
e information about tHO86I0AGWSR, splted diea gwaedbps.idt

3
o

—
>
D

2009 ROD selected remedy was MNA and i mpl eme
plume is not anticipated tdohei gt mabegondut her
presented in the ROD is approximately 2037.

An ESD for the groundwater plumes was submitted
a component of the selected remedy, andstuemagreac

Soil was excalvdatsidt eatf otrh ep r@S
posal . Soil removal was pr ec
ordnance it ems and munitons
@ training actvites. The pl ume
boundaries and is being moni:t
naturally atenuat e whi ch i s
chemicals disperse, dilute an

Anot her soil removal proje
FT-A where solvents and fue
frefghtng practce. The d
groundwater and created a
recent years the site has
of PFOS and PFOA thaghwa®
foam used at the site duri
undergoing further invest gy
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C20 Groundwater Pl ume

The for2mergr®Indwater plume was | ocated in the s
the Town of F2Il0meputume walse déFached from an unknc
JBCC. -ZThegrCSundwater plume was one of the four
CS 21, 28&8ndmrre3IIndwater plumedd. grohemd@@Cefopl ume C
MCL 5x6/ L. However, a plume bo20daiycka20dbt abee

have decreased below cleanup standards.

The ROD-4f,o20SCSa-atl W&s i ssued in February 2000.

installed as part of the Southwest Plumes remedi
c#H4, CS 20, &B8 §GSoundwater pl umes. The cont al
extraction wells in each pl ume, treated, and th
well s, an infiltration trench, and an infiltrat:.i

An ESD was submitted in 2008 to do€®WmentThehgmrg ar

ence between the cleanup strategy identified in
presented in the ROD -20tpkcupatewdultdabethgedeaulire
system; however, the final design all owed the gr
CS20 to reach cleanup |l evels through natur al att
| RP groundwater pl umes was submitted in Septem
component of the selected remedy, and -spdptedothk
The -20S remedi al system was shut down i n Septembe

within its hydraul20c gcraoputnudrwea tzearn ep.l u nilehtdegaESpa mmels
Draft Remedial Action Closure Report (RACR)okane
was asse®®9edoatde€C®8r mine whet herThits séhsowud s mheen ta,d
an interim monitor i2r0g werl d gsr abne t avte e e 12e0clt7 GSHh d 2 0 ]
should not be added as a CS 20 COC.

C&0
Date of RODKCDPanup Dat e Pri mar 2020 Hi|ghHisghest Hi st
and/ or ESD/|i nStPalratc e Fi ni sheédont ami famtvgl/)L( Leval/ L()
ROD/DD February 2000 | 1151y 2006 | September 2015 PCE 3.3 98.1 (September 2005)
ESD September 2008/2011

Treat ment Cpmp#Hné€nheat ment|] PlTartagt ment Raft e V(GRINJ)e Treaf e
(Total/Cuf{rentjJotal/ Curijrent()Original/ Curredhyough 2Q1

Extraction Wells 2/0 1/0 775/0 2,845
Reinjection Wells 4/0
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C&21 Groundwater Pl ume

The -2QS groundwater plume is | ocated in the sout't
Town of Fal m@adat pl umdhesC8etached from an unknow
JBCC. -2TthegrCSundwater plume was one of the four

CS 20, -Z2;mdgr oFusndwater plumed. groheda@®Cefopl ttime (
MCL 5e¢d/ Ohe-2QS pl ume i s -termenémgdi ationg

The ROD-4f,oe0SCSa-2tl @W&s i ssued in February 2000.

installed as part of the Southwest Plumes remedi
c#4, CS 20, &B8 §HBSoundwater pl umes. The cont al
extraction wells in each pl ume, and the treated
infiltration trench, and an infiltration gallery

An ESD for the groundwater plumes was submitted
a component of the selected remedy, andstuemagreac

Constructon 08 the
|l argest groundwater
facility on JBCC wi
each <containing 20,
of GAC. The cl ean
treats contaminated
ter t hat comes fr
pl umes ohbhasadi ol udi
Cf21 via extracton
pipelines. Cl eanec
returned to t he gr
aqui fer.

c1
Date of ROPD/ EDeanulp ProjectedPrimarly 2020 Hi giHégthest |Hi st
and/ or ESD [i n Stlaarcte Finish Contamipalndvwegl/)L( Levagl/)L(
ROD/DD February 2000 | sontomber 2006 2025 TCE 22 98.8 (June 2001)

ESD September 2008/2011

Treat ment Comp# nTernetast ment|] PTramatment Rate §¥GPMMe Treafed
(Total/ Cujrren(tTot al / Cur|rent Priginal/ Cyrrenihrough 2420

Extraction Wells 4/2

1/1
Reinjection Wells  3/3 / 1400/400 5,954
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C23 Groundwater Pl ume

The formergr@3indwater plume was | oclatmldume uitrh tol e
corner of JBCC and extended we<gt3 iphtuanet wasTd wrm n
source area that was | ocated on the JBCC. The ¢
water pl une3 iar etahewaS detected 20, -209 0 a2 r-greBsyi gtnt
investigation. The data from that aread i(lLpFj-t@&FBec
or -X1S, and a<L 3a wraess uwletf,i n@®9 as a groundwater plum
CCl which both bg/vle. anHAWCeVv eorf, 5a pl ume bo2R8da&rn ync

20B%8 all concentrations have decreased below cl e
The final de i3gnr efmerdi ahe s¢Stem consi sted of t
27EW0008) , which were inst-hI|léxtdr aotnicanm rwalll y( 7 E

groundwater from the extracti-bn( ¥2EWB00Q0 X drhde 3¢
combined with the extrazd edxtgraautnidoviat we |l If $ 0o2n7 E W(
treated at the HATF, which was cons#drr u2ZdSe-dACAsaip
F9 pl umes. THe Q&x praenndeeddi allF system became oper al
2007 ROD selected remedy consisted of continued

An ESD for the groundwater plumes was submitted
a component of the selected remedy, andstuemagreac

The-2BS remedi al system was shut down in June 201
hydraulic capt u2r3e gzroonuen,d weantde rt hpel uGe | stempo e ®diers
cl osure.

cC23
Date of RODCD®anu Dat e Primark 2020 Hi gqheisgthest |Hi s
and/ or ESD i mBStRlrdacle FinishedContami nalhe wgl/)L( Leval/)L(
TCE . 57.2(J 2002
ROD/DD October 2007 December 2006 March 2019 L (June )
ESD September 2011 CCly 1.3 42 (August 1999)

Treat ment C(me#nvmeatment PTamaat ment Ratle YG&GPMmMe Treatfed
(Total/ Curfreng¢JTotal/ Cur|lrent{)Original/ Currenfthrough 2319

Ext.racti.on Wells 2/0 1/0 700/0 2,821
Infiltration Trenches 2/0
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FS Groundwater Pl ume

The foflmgmr ok dwater plume was | ocated sout heast
of t-hegF8undwater plume is the Aviation Gas Fuel
The site was used from 1955 #1@11%1PeroCbastef lal
involved the release of fuel directly onto the
thallium, and toluene. However, no significant

t he-l1FSource area, and source area gr Gwndwatattr tn
source have never had concentrations of COCs abc
FSS since 2019 as the concentration of alll COCs
detected within t-hegroeadwidt éeéheplf omenerhdé&Bever, t
the flight l i ne sites. PFAS at the flight I 1 ne
continue to be invest AFLEC€d wdluidi mgda essbs deu dMats s
FS phase for applicable sites.

The Air Force indtakmedi ahesgstgmnak BSpil ot te:
and October 2002, when a fTihee odegt mayed etmeae i &t e:
extractionsiall owmnwdelll75poi nts and was | ocated i
northeast of Johns Pond. The system was desi gne
Quashnet River and assoti ROPdwasanbBewuey boag®AprT
extraction wells welreplinne adnd dbegan rceepaer athieo nF Si
pl ant used GAC to remove EDB from the groundwat e
series of oxygenating bubblers.

An ESD for the groundwater plumes was submitted
a component of the selected remedy, andstu@paprrdc
The-1F$ emedi al system was shut down in August 20
its hydraulic capture zone. Theepi préoesse t ewar

t he ¢l CLs .

PFOS and PFOA have been chatcenttedhti ongr abopdwatte
Advisory and a site inspectAIFCECI swidndgaamidndg etse d é
MMCL in thdnvw®&sphagsad.i on of-lgpbumdwatea fartREOSE:
in 2019 as part of an expanded site IiTlkppeREFEOSMNPF
investigation activities at the Flight Line area

Fa

Date of RQD/ BPeanulp Dat e Pri mafpy2020 Hi|lghHdsgthest [Hi st
and/ or ESD]|in SRlaacts Finishledont aminaetvsgl/)L( Levll L)

ROD/DD April 2000

ESD September 2011 April 1999 August 2019 EDB 0.013 44.5 (October 2000)

Treatment Conmpé&ndmtsat menf Flraemtsment RateVOoGPmMp Treatped (
(Total Currlen()Yyotal/ Cufren(tQriginal/ Qurrehhnough 2019

Extraction Wells 4/0
SWP System 1/0
Infiltration Trenches 1/0 1/0 750/0 4,630

Surface Discharge Bubblers 3/0
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F9 2 Groundwater Pl ume

The -1RS groundwater plume is | ocated along the e
property | ocated northeast of Snake Polnzad g rno utnhdew
pl ume was an -gatl omatedl| €8s 000abandorsedtfi ol opi @me
the Cape Cod Canal to JBCC. The pipeline was cl
An air sparging/soil vapor extraction (AS/ SVE) s
to address the | etl?2 ueduricdeenarida.ed &ahe tA®/ F\EE

because remaining |l evels of contaminants in the
any | onger. Subsequelmt gdaotuan diwad iea a tpd utmrea th atsh e u
area and there is no evidence that there is a co

The COCsl2f carr eFEDB, which has an MMCL of 0.02 Og/

EDB i s t

he

only r

The-1RS pl ume i s ¢

The treat ment
n the

remedy i

of the plume and

An ESD f

a component

or

the gr-r
of th

emai ning contdmi gaoundwaverclipéa

urrently wundergoing remediation

system consists of extraction wel
2006 ROD call ed f oIr2 trheemecdoinali nsuyesdt

LUCs.
oundwater plumes was submitted
e selected remedy, andstuepmapgreac

Me mber
meetng
of ci al
Force

Meetng
t he AIi

S of the J

Citzen

S serve on

and

Army environmen

s are adver

r Force
COvVivPandemi c.

began a serji

BCC Cl ealnup
volunt ee
the teanh

tsed and

F3 2

Date of RQD/O©ODeanulp ProjecledPrimary 2020 HijgHégthest [Hi st

or ESD in|Pl &dart FinistH Cont ami|nalnevsgl/)L Leval/ L()
ROD/DD September 2006 41 890 (November 2000
ESD September 2011 September 1997 2037 EDB : ( )
Treat ment Compormemrtas ment| Pllraenattsment R34t e ModPuMne Tr eat gd (|

(Total/ CurlrediTotal / CurfrentQ®riginal/ Qurremrmthy ough 20 2|0
Extraction Wells 25/4 1/1 5821
Reinjection Wells ~ 22/10 e ’
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AF

CEC Plume Booklet September 2021



1T CNS N 199 Azp AN E

HIN 3 3 YT

}1sSzpo

SH?

00—

o0se s2r 0

(pawsju| a1aym pauseq)
Aiepunog awnjd

(HO/O) lIBM uoREXT
(30/u0) 118 UogoeluB

E0amMa0s

<

B000MIN0S

4

WOOMaNE

(..
AV.AN_S«? B

BIOOMINIE
SODVI0E
000308

ZLoam30s.

" ”.absm
o S,mﬁm

@008

~.,

5002

A 2 0008
2h00m1H08 5100MII00
FH0OWHOE 0.

- ioghasoe

0200306 ﬁ

puoq
2N,

\
zsd YN, [/

~,

S200M08
0E00MRSS

100308 .‘.
94001306 ‘

vioaw3oe, Yosewacs
excomac, oonwiaos
s e, [B000M308

o
/

20002108

N

B00MIK
50!

~.

\V/

(N
/

. B N

A= 7 :

R

zZ1-s4

o
. 2
tad ‘n’-ﬂmonsxhﬁ

EO0M308

Py *

woawao: 4

SH00Ma

30,

9400M30%,
05

o3, A
.’4 200M30
£400M308, (o
Z00M6, 20OM306
y 600MI08

.

s

& ——

puoyg
ayvug

N -

04000405

5

E00OWL05

9000MIH0E

L000MN6

000M308

| D

J]3 1empuno io

¢ 1

AFCEC Plume Booklet September 2021

31



F&8 Groundwater Pl ume

The-2BS plume is |l ocated in the Town280fplFuanmemoiug ha

phase groundwater plume that is defined as the e
at concentrations exegeleld.i n¢gZTeh dpe FUBWEC L so fdeQ@ .aC2hed
which was never identified.

The -2BS ETD system was i nstcaliltadailnrkEmd¥aundaert i a
maj ority of the plume mass at Hatchville Road an

River system.

Il n April 1999 additional extraction capacity was
attempt tocecrmrpamrerattE®® groundwater prior to its
boring cranberry bogs. I nstallation and operat:i
the river and bogs. The shall ow well points wer ¢
part of-t itrhe s c riotni c al removal action. The ber ms
Coonamessett River from tDhue i sigr r2d0208vdEThDe sFHySandmr v
expanded through the installation of a second e

pl ume, which Dpeembed B68OWeand June 2015.

The-2BS plume is termemtimgdiatliongwith a groundwa
The 2000 ROD selected remedy <call ed-2f8orr etmeali @adn
monitoring of the plume, and LUCs.

An ESD for the groundwater plumes was submitted

a component of the selected remedy, andstuemagreac
F®8
Date of ROD/ DOl eanu ProjectledPrimarly2020 Hijdhgdatest| His
or ESD in PlaSéart Finish Contamipalnetvsgl/)L(| Levgll L{)

ROD/DD October 2000

ESD September 2008/2011 October 1997 2023 EDB 0.11 57.2 (June 2002)

Treat ment Co mp# nTernetast me n PTaetas ment RafeVOGBEME Treat|led ¢
(Total/ Curfqen(tTotal / Cufqrent()Original/ Cdrrehhnough 2020
Extraction Wells 2/1
SWP System 1/0
Surface Discharge Bubbler 8/2 11 700/200 6,957

¢CKS {2t a2adSYy o0SOIFIYS 2LISNIe2ylft Ay ! LINAE mMddd
32 AFCEC Plume Booklet September 2021
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F&9 Groundwater Pl ume

The for2MergrSndwater plume was | ocated in the s
into the Town 029 Fpl moetwas déatadlsed from an unk
the JBCC-29 §heurR&&water plume was one of the fou
cCs 4, CS 20, gaovdn@®ater plumed9 grTdien doaCse rf oprl utt
CCJl heT MMCL f ®@r. ORDBgi/ld anaCltsSeg/ MCL However, a pl
not been &Of isnend eat2 0AR .

The ROD2BomrmRBSAXMs issued in October 2000. Two |
of the Southwest Pl umes remedi al system,4 whC8 h2
Cs21, anhd grSsoundwater plumes at the HATF. The co
wells in each plume, treated at the HATF, and t|
well s, an infiltration trench, and an infiltrat:.i

An ESD was submitted in 2008 to doc2m®ent cThhaen g
di fference between the cleanup strategy i1identifi
tive presented in the RQD @intuimei pvotud d tbhhea th ytdhrea o
remedi al Ssystem; however, the final design allc
|l eading -edgeoofe&&h cleanup |l evels through natur
An ESD for the I RP groundwater plumes was submi
MNA as a component of the selected remedy to ach

The -2BS remedi al system was shut down in Septembe
within its hydrauli9cgpbobunewaber, phuate t hes tpeSpo C
process tolLetitteer sc|lwesrug esent to r es29deartesa win hS ep
to inform them that there wer e nolhleonsgheereerpersacre
compl eted for the-=220 RAeCRCOMGss dndatlthe eldS i n Novemt

F& 9
Date of ROP/ ODeanulp Dat e Primarly Highes Hi ghest [Hi st
or ESD in [Pl &s¢cart Fini shedCont ami hdartvagl/)L( Levxgll/ L()
ROD/DD February 2000 EDB 0.0098 (2017) 0.318 (May 2001)
September 2006 | September 2010

ESD September 2008/2011 | ~€PeMP¢r SR ccl, 3.8 (April 2017) | 10.3 (February 2002)
Treat ment Compomderts ment|] PTa@&sment Rqte (VePMMe Treatled (

(Total/ Cufrrefffptal/ Curjren{Driginal/ GurrenfThrough 20[L0

Extraction Wells 2/0

Reinjection Wells ~ 2/0 L 525/0 722
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LA Groundwater Pl ume

The-l1LRgroundwater plume is | ocated at t-hessoubhho
Towns of Bourne and Fal mophlasel grosndwategeplduin
the main base | andfil/l which-logemamhedvat eompll 9 the
COCs but the plume boundary is defined by the t\
MCL «§/ b. The current distrli bQ®Coni fcdrmteaiadad tw
PCE/ TCE plume boundary. The cileOCp lagwvelas ffod |to

with an &CL;~wWwCEIh an &4Cll ;-ddi cShl or ob-BEBENn&IMMEEL 4 =
5eg/ L; -TeCA2, i th Massachusetts CcecgpitlingEDB ywiPil mna

0.6g2/ L; and Mn withgahabh. EPA LHA = 300

Moni toringldataurdnaowattér COCs indicate that the |
the plume. The | andfil] cap which was installed
LFIL source ar eal9(7109 7@elAel IlandPotshte Kettl e Hol e) i :
landf il |l and access to the capped and wuncapped
controls, emvitrhennmenrtmlofLUCSs, are in place that
the | andfil/l source areas and preventioguriret mos
(PCM) activities are conducted in accordance wit
ti meframe dlr.i veTrhse froermalimmi ng si x COC concentrati
cleanup goal s -1b yr etnheed itail mes ytshteenL,H s turned of f, wt
The-1LH | ume -tiesr m nr noendgi al action with a groundwat
Force installed t Rhle HETilv es yesxtterma cutnidoenr weenl || nLtFe-L i m
specified in the Final 2007 ROD consists of cont
the south (one extraction well, 27EW0006) , and |
additional recharge capacity to offset di minishe
treated through GAC -Bysteamsmémtcaplant nandet L& H
optimizati on, al |l gr-umndwatoevr textan &@dt édd pft racam HLAR
shut down. Two extraction wells (27EW0005 and 27
for plume capture and treat ment.

ndwater plumes was submi

An ESD for the I RP grou
f the selected remedy to ach

MNA as a component o

1Dl oxane, PFOS and PFOA péuemedébetpedninat heoheE
RBC ( f-dbiroxlame) and the EPA LHA (fAoFrinkaé Swmpobt me
completed in 2018 «dhbghneece@mM@Sndad OEBRD A ulpe | & dnee
FS i s underway to evaluate remedi all palutmeer.nat AK€
address the MassDEP PFAS6 MMCL in the FS phase.

LA
Date of ROD/ ODeanyp Projec|teBri maff Y2020 H|f ghkisghest Histo
or ESD in|Pl &aert FinishCont ami nlaenvteg /9l ( Leved/sL Y
ROD/DD October 2007 TCE 130 150 (TCE, August 1999)
E°D September 2011and | - August1995 e PCE 13 67 (PCE, December 1998)

Treat ment Colmpon#enltrseat ment [PTramatsment Rat &ol GmE) Tregted
(Total/Curfent)(Total/ Currlen{Priginal /|[Curr&mtough 2/020

Extraction Wells 6/5
Reinjection Wells 1/0 1/1 700/985 9,443
Infiltration Trenches 3/1

36 AFCEC Plume Booklet September 2021



6 /1 @0 ¥SNDISA

-

) AS e INCT

¢ e

}

]
2Y SAZP X1 CNSN 194 /AZp ENE W

IN

SKIME YYD 1 }yd 1
1ind Al

~ R =

po)) ade)) aseg wutof

6102

po) ade)) aseg yutop

g 7 poo) ade)) aseg _.—__.._.

A

1U®o

1D

1o lempuno 19

|14

AFCEC Plume Booklet September 2021

37



FTA/ 2F Groundwat er Pl ume

The -ETRF area is | ocated near the southeastern b
area that was | ocated within a | arger area used
Landf il | opz2rhéegansiat approxi mately 19402 aanan tweel
primarily solid waste (e.g., bottl es, gl as s, as
However, anailrnydiitckagireers esilcded & lair zeafs petconteamsoat ed
L F2. | mmedfaislolv ewietthmdt ebhe fabr eeaiandtnigwiereesonduzt ed
from 1948 t-» m&®p6haveTAeceived up to 7,000 gall
(AVGASH, fael , and solvent s, which were ignited
concrete rubble fild]l were apparentl y ptlraaciend nign aa

at RTA THe aFk' A was covered with additional soi l

The Western Aquafarm source area consisted of f
products | ocated -2t oartehae n-pA adiesosja lavinerdd iLaFt er  p | u me
et hyl benzene and xylene (BTEX) was f or2dneandd2 .FTeA i

The 1998 ROD2/fi8F sbbhecé&TArea documented ethyl ben:
soi l at2 tshceurkTeA area because these compounds wer
target cleanup | evels and posed a potenti al | e a.
(BSVR) system was2 innesuradd ear ema arhce dpleAr at ed fr om
because the remedial tdealcd efamru ps dielvewer 8 ometet (hiy.l
were achieved) such that soils at FTA 2 were no
ethyl benzene to groundwater.

The -BETERF groundwater piphmasei g r aundd wastodved!| ume t
COCs:-C8 Calip¥ai a,l i @ aGllOc,araonnmatCx volatile pet
ranges;-C2hearCdmati ¢ extractabl e petTMBe urfd MBYy &drama
22met hyl naphhédalhbeonendwat er monitoring for EPH/ VP
22met hyl napht h2l €fFefhasatberTMA ongoing since 2005 a
EPH/ VPH, TMEBRt hghdapght hal ene pl ume tipshasslee pt emear
previously defined by the BTEX compounds that we
f r o m -21090956. The Western Aquafarm plume was <c¢cl ose
ROD for Western Aquafarm because BTEX were no |
regul atory agencies agreed that the TMB and EPH/
t he -F/TIAF gr oundwater -2FrB-HBARO@D AmMdredrmdnt in 2016 .
media to the original ROD. MNA and LUCs are the

38 AFCEC Plume Booklet September 2021



Petroleum Fuel Storage Area (P

ThBFSAi t e, which has histF&r B$EL&Il, | yvi sb deonc art eefde rirne dt |
JBCC within thlehe aBReSAdouintdaeryerved as thedsjterap

AVGAS, mot or gasoline, and No. 2 fuel oil for JB
1998 and the remainder in 2011. Hi storicall vy,

underground pipelines to the fuel distribdtwene
delivered to the PFSA from the railroad fuel pun

of the PFSA near the intersection of Kittredge ¢
were delivered to-i n-dhieadeBtCe&lr thm dairgdir caun3dd pi pel i ne
Canal to the PFSA.

Fuels were subsequently delivered by truck to th
of use including aboveground storage tanks (AST
floating |ids, allowing rainwater and condensat:.

water was reportedly removed from the tank botto
water to the containment berms that surrounded
floating |Ilids on the ASTs 15 and 16 were replace

Di scharges from the AST containment berms and p:
catch basi-hisned adiatspthead tand exited to the JBCC s
the Oil Water Separator (OWS) | ocated on the sou

The OWS discharged to a @rawhagé dieshsowuwehenrfed
PFSA boundairngd h aTnmeot e4A2 st orm drains and the OWS d
Drain-22 (SbDt il removed in 2002.

The 1998 ROD f or the PFSA source area document e

fringe soils and established the s eglaesc tceod |reecme doi
ment . A BSVR system began operation at PFSA in
portion of the system was shut down due to | ow o

The PFSA groundwateph®damgr owsndawadiesrs oplvieende t hat
Cl-€C22 EPH carbonC8,a6@®2 s, atltioe C@P5H car bon ranges,
compoumeés$ h¢y 2naphtThMB ,e neennd MB,),23 ,4bhe PFSA ROD Amend
the groundwater media to the original ROD, MNA a

39 AFCEC Plume Booklet September 2021



FTA/ RPFPFSA Groundwater

P

40

Joint Base Cape Cod N
FTA-2/LIF-2 |
?oo,,q _./"
N, % N .’
N S /
~.~'> ! \‘\ o »J’
) o
:-'-n/
Legend
Plume Boundary
(Dashed Where Inferred)
me===_ Other Plume Boundary
0 410 820
—— - .
\ Johns Pond
¢CKS -Hk¢H &t C{! 3ANRdzyRgl GSNJ L) dzySa | NB RSt A\
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F483 Groundwater Pl ume

The foflBerpl ISne ibsa sleocwaittehd nont h el Of gd tupmrei. nt Tadfel 3shoa
pl umet weasrel ease of an eds4t ifnuaetlie dt h2a,t0 0i0s ghad Il ioenvse d

rotary at the weast end of Connery Avenue. The f
i nspection of an underground fuel supply pipelin
pi pe was hepdama&idni ngl resi dual contamination is
FS 13 pl umevMBaraen diMR .34 5There are no applicabTMdMBdr
and -TMB,5 However, the calculated hazard equi val
for each COC, i-BMB6anOy/ 60 f@gMvBl, R29W™hel, @r, dundwat el
FSS3 has not been delineated as a contiguous pl un

No further action wa-$ 3rseoaoammencdacdaf bmsetde oRSt he

coll ected from the site characterization efforts
Suppl ement al Site Inspection. A Decision Docume:!
deci sion-1BosottheeF8&8r ea. A% Dezuroberardd 7wad hae IFiS
del etion of sites from the Otis Air National Gua

The 2000 ROD identi f-12dgndendwanteary pglou md has FISi mi
and institutional control s. A 2008 ESD further
An ESD for the | RP groundwater plumes was submit
as a component of the selected remedy to achieve

FS-13
Source Area

Joint Base Cape Cod

41 AFCEC Plume Booklet September 2021



42

Sustai nabl e Remedi at

Zewval ent i

he Ai® Bgpgcessive optimization activities have
BCC. ibCurt er , cbeppeoach assernntended to expedit
i meframes while reducing costs to the taxpaye
ctivities conducted by the Air Force at JBCC in

DemonstratingialutéeéecanoVvVegi es-valuermt aisr can phaasrsrii\
requires no operations and maintenance and wa:

reduce phosphorus discharging into the surface
Continuously adjusting groundwater remediation
For example, extraction wells are taken out of
some cases, extraction wells are added i f deem
ri sks to human health and the environment. FIl o\
p ukpsuemp e d, and packers are installed in extrat
contaminant di stribution. I n one <case, a rein
contamination was detected unexpectedl|lygreéeam. moni
Il nstalling variable frequen

pump mot or s to save energy

pump/ motor assemblies. I n t

pumps and motors are change

appropriately size the pumps

extraction well s. This red

energy saving premium effici

booster and trangflaeamtpumps i

Adjusting t he number of mo |

sampling, and anal ytes in & :

remediation requirements ar e} vV e
such as passive disfl eeviesk Rha

maxi mum extent possible to e
i mpacts to the environment, con
sampling Passive samplin
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Sustai nabl e Remedi at

T Using virgin GAC produced from coconut shell s
from the groundwater. When the GAC needs to b
recycl ed.

T Providing treated water fo
the Veterans Affairs Cemet

for heating, ventilating, ning.
T Pilot testing new technol bne ¢
treatment of plant influen mi ne
used effectively to pretr e Xt
the GAC beds and/ or reduce
9 Evaluating various types i ne
efficient product is avail
9 Empl oying energy conservat h ac
' ighting, occupancy sensor bl e
i n treat ment plants and § . @ ) i | di
cling products such as paper, tubing, batteri
bulbs to the maximum extent?A' poB&icg| g§ontractor st
the |l adder inside of t h
. . . he t o. for cognductn |
T Using biodieselbafsiedl haynd a\uégé}sutiaplgpgemtapntteoh]gnce_ J
maxi mum extent possible in our diesel power ed e

9 Employing | opusmpaethdbltegly to coll ect groundw:

wel | drilling when viable. The Air Force owns
small er footprint, is quieter and uses environrt
more sustainable than other methods, it 1s | es

JBCHCol ds tsh ed enpotrhl dr e cppu sdh floar iangdiwheicah s 319 f ¢

T Optimizing power

ments for addit.i g Shallow ground
) sampling near
purchaS|ng greer ‘ Cove in Pocass
participating i nj PFOS and PFOA.
source is the

Energy Demand Re s/
of fgrtng foan

at the Ots Rot
Route 28 in Bo
the entrance t
on Connery Ave

T Accounting for
and environment a
program deci si on
are tracked and
optimization repcH
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Sustai nabl e Remedi at

Photos L to R: One of three wind turbine tower
installed (contains the nacelle that houses the ¢
of turbine blades by rappelling from the top of
Twilight at@ othwo otfurtthiend RPnear the Sagamore Bridg
A major optimization effort was the installatior
1.5 megawatt wind turbines that offset 100% of
dol Il ars in savings annually). The Fuhrl aender wi
Gener al El ectric wind turbines started operating
The wind turbines al so offset air emissions, ge
based power plants, by 100 %. Based on a raf@ge
energy production, the General El ectric wiOndy etaurr
Due to various component and technical i ssues t|

period of 20 years.
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For Mor e nf or mat on
Visit our webpage to view plume maps, program s
sheets on contaminant s, recreational use
https:// www. massnational guard. org/ JBC
To access all of the documents used in the deci
JBCC visit our online administrative record.
https: /dlacuafafecmi | /
A fact sheet explaining how to access the ad
webpage | ink above and directly a
https:// www. massnatiodatgmantaphagiveBC@/Maf ce
Dougl as Kar son Pamel a Richardson

Community Involvement Lead

AFCEC/JBCC

Installation Restoration Program

322 East Inner Road

Otis ANG Base, MA 02542-1320

Phone: (508) 968-4678, x2, Fax: (508) 968- 4673
Email: douglas.karson@us.af.mil

Program Coordinator

Impact Area Groundwater Study Program
1803 West Outer Road

Camp Edwards, MA 02542

Phone: (339) 202-9360, Fax: (508) 968-5286
Email: pamela.j.richardson.nfg@mail.mil
Website: http://jbcc-iagwsp.org

Website: https://www.massnationalguard.org/JBCC/afcec.html

Robert Lim

Remedial Program Manager

U.S. EPA Region 1

5 Post Office Square — Suite 100

Boston, MA 02109-3912

Phone: (617) 918-1392, Fax: (617) 918-0020

Email: lim.robert@epa.gov

Website: www.epa.gov/aboutepa/epa-region-1-new-england

Emily Kelly
Community Involvement
Environmental & Readiness Center
Building 3468

Camp Edwards, MA 02542

Phone: (339) 202-9341

Email: emily.d.kelly2.nfg@mail.mil

https://www.massnationalguard.org/ERC/index.htm
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EI'li e Donovan

Regional Planner

MassDEP Southeast Region

20 Riverside Drive

Lakeville, MA 02347

Phone: (508) 946-2866, Fax: (508) 947-6557
Email: ellie.donovan@state.ma.us

Website: https://www.mass.gov/orgs/massachusetts-

department-of-environmental-protection
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