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Program Overview

Background Current Status
¢+ Since 1911 — Military activities including artillery, small arms, ¢ 14 Operable Units (OUs)
pyrotechnics and demolition training; testing and disposals » Decision Documents completed and remedies in place for
occurred on contractor leased ranges. all OUs.
¢ 1997 — Administrative Orders 1 and 2 (SDWA) required: ¢ Currently 7 Groundwater plumes
:’ Icr:lvestlgatﬁlnature and ex’;ent of”contar?}r_latlon. » 15 extraction, treatment, reinjection (ETR) systems
g ease artillery, mortar and small arms firing. treating more than 2.8 million gallons of groundwater per
¢ 2000 - Administrative Order 3 (SDWA) required: day.
-~ Rapid response actions, feasibility studies and remedial » Over 21 billion gallons of groundwater treated to date.
actions to address contamination, unexploded ordnance
(UXO) and munitions. ¢+ Known source areas removed and treated.
+ 2001 — Administrative Order 4 (RCRA) required: > More ’zjhan 125,000 tons of soil has been excavated and
»  Munitions found be properly stored and disposed of in a treated.
Contained Detonation Chamber, or by other means which » Four tons of explosives safely removed.
prevent the release of explosives, metal and other ~ 700 tons of munitions-related scrap recycled.
contaminants into the environment.
Investigations/Findings Unique Features
+ 1996 — present ¢+ Regulatory Framework.
» 1,400+ monitoring well screens in over 700 locations. ~  Most cleanups performed under CERCLA
» 100,000+ groundwater and soil samples. ¢ Source of funding, authorities, exemptiOnS.
» Over 12,000 Geophysical anomalies investigated. ¢ Natural resources/habitat.
¢+ Contaminants of concern: ¢ Unexploded Ordnance.
~ Groundwater: RDX 0.6 ug/L (10 Cancer Risk); ¢ Unclear path to close out Administrative Orders.

Massachusetts Contingency Plan (MCP) GW-1
standard=1 ug/L; Perchlorate 2 ug/L.
» Soil: Explosives, propellants, perchlorate & metals.
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RO Operable Units

OUs with Groundwater treatment:
Central Impact Area (2054)
Demolition Area 1 (2034)

J-1 Range South (2036)

J-1 Range North (2051)

J-2 Range North (2034)

J-2 Range East (2031)

J-3 Range (2028)

OUs in Closure Process:
Northwest Corner
Demolition Area 2

L Range

Small Arms Ranges
Training Areas

OUs with No Further Action/Closed:

Gun and Mortar Positions (NFA, 2012)
Former K Range (NFA, 2012)
Former A Range (2019)
Western Boundary (2019)

BA-4 Disposal Area (2009)
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Demolition Area 1

® ctan
Groundwater Study Program
LEGEND

Background

¢ Used from the mid-1970s to 1997 for demolition training
and disposal of munitions, fireworks & explosives. 2
¢ Source area removed in 2004; 28,000 tons of soil i
excavated, treated and returned to site. WG - o ’
¢ Historic maximum groundwater concentrations: RDX
370 ug/L, perchlorate 500 ug/L. Current maximum
concentrations: RDX 4.3 ug/L, perchlorate 12 ug/L.
¢+ Frank Perkins Road, Base Boundary and Leading-Edge
treatment systems operate at a combined 290 gpm. | | ‘
» Over four billion gallons of groundwater treated ps e : o | o o
to date. : y '

ST

Current Status

¢ 2024 EMR recommended shut down of EW-501.
» Currently running while EW-4 is down for
repairs.
¢ Shut down and removal of off-base boundary
treatment system scheduled for fall 2025.

Next Steps

Continue operation of ETR systems.
Continue annual monitoring and reporting.
Identify unused monitoring wells for removal/abandonment.
Determine plan to repurpose components of Pew Road
facility and off-base system.

* & & o
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Central Impact Area

Background

¢ 330-acres used from the1930s through 1997 as the O } ;
primary target for artillery and mortar firing from gun and .

e

mortar positions. g
¢+ More than 150 acres have been cleared of munitions
» ~3,000 UXO items recovered P i
» ~8,500 pounds of explosives removed e
¢+ ~15,000 tons of soil were excavated and treated on-site N
or disposed of off-site. ..
¢+ Three extraction wells each with their own mobile N
treatment units operate at a combined 750 gpm.
» Qver four billion gallons of groundwater treated to
date. e
¢ Historic maximum RDX groundwater concentration:45 ug/L \/ s
perchlorate 11.1 pg/L, Current maximums: RDX 9.1 ug/L, Sl A TR e, s,
perchlorate 2.2 pg/L. AN v W% WA i _
Current Status Next Steps
¢ Currently reducing the sampling frequency of 48 well ¢ Continue operation of ETR systems.
screens and removing nine wells from the monitoring ¢ Continue annual monitoring and reporting.
program. ¢ Continue source removal activities.
¢ UXO clearance activities ongoing. » 180 out of 330 acres cleared
» Continue to dispose of items using consolidated shot
structure.
¢ Identify unused monitoring wells for removal/abandonment

-
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J-1 Northern Plume

Background

¢ From 1957 to the late 1980s, the range was used by
defense contractors. Excess explosives, propellants and
munitions were burned and buried on the range.

¢ 5,700 tons of soil were removed/treated
¢+ 3,500 munitions items were removed.

¢ The primary sources of the J-1 Range Northern plume are
in the “Inter-berm” area of the range, near a regional
groundwater divide designated as the “Top of Mound”.

2042

¢ Two well ETR system has treated 1.5 billion gallons since
its startup in 2013.

¢ Historic maximum concentrations: RDX 87.2 pg/L,
perchlorate 78 ug/L, current maximum concentrations:
RDX 22 pg/L, perchlorate 12 pg/L.

Current Status Next Steps
¢ Extraction well optimization focusing on upgradient + Continue operation of ETR systems.
extraction well was recently implemented. + Continue annual monitoring and reporting.
» Most of the perchlorate and RDX plume mass ¢ Identify unused monitoring wells for removal/abandonment.
currently remains in Zone 1. » Recently removed nine wells from the sampling
network.

» Decreased flow at the leading edge well
JINEWO0O001 from 125 gpm to 85 gpm, and
increased flow at the upgradient well JINEWO0002
from 125 gpm to 165 gpm, maintaining a total
system extraction rate of 250 gpm.
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J-1 Southern Plume

Background .
¢ The major source for the J-1 Southern plume was the JRe \; * 7
disposal and/or burning of munitions that would have _f\fﬁ\l R / /xfi‘; \‘c:;;d;;k;;\ B
led to soil contamination. AN restmer T\ 7
¢ Areas located between the firing points and the :\ stsEwo001 Y / gé;%hs\\\\ ;
1,000-meter berm contained contaminants AN . ZAN \\ a
consistent with what was found in downgradient LN %\
groundwater. {:;f AN O%‘%;%
¢ Southern plume ETR system consists of one off-base 4 Q ,{;Ewm \/ N
extraction well operating at 125 gpm. AR \\% O‘\f”"“" \\ //\
~ 868 million gallons of water treated to date. PN SN, T
+ Historic maximum RDX groundwater concentration: 5N D 4 ’ >
130 pg/L, current maximum 2 ug/L. o . (”‘“\b ,é' 5
L e A ~
\\\ ” o o ——O /\ ~
Current Status Next Steps
¢ Review the groundwater transport model and measured ¢ Continue operation of ETR system.
chemistry trends in the monitoring well network to ¢ Continue annual monitoring and reporting.
determine if optimization of the ETR wellfield can be ¢ Identify unused monitoring wells for removal/abandonment.
implemented. » Prioritize off-base wells.
~  Majority of the most recent samples were either ¢+ Potentially optirr_1ize the ETR systt_am by dgactivating the
non-detect or only trace values. The current off-base extraction well and allowing monitored natural
maximum is a single detection of 2.0 pg/L and only attenuation and land use controls to achieve the remaining
one other well screen had a concentration greater attenuation of RDX until groundwater has been restored to
than 0.97 pg/L. concentrations below 0.97 pg/L sitewide.

-
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J-2 Range Northern Plume

Background e

¢ Used for military training in the 1940s and by defense >\ / ™~
contractors for munitions testing from 1953 to the late g \ ﬁ/ N
1980s. Excess explosives, propellants and munitions were \ Ay s
burned and buried on the range. '

¢ Geophysical investigations were conducted from 1997 T N N
TEI] . . %"’\%\IVO .{96\@ JZEWUOUQ\ /\ og’ ‘c\-\.;‘
through 2009 utilizing several approaches to identify and M AR /S8 /

remove munitions and disposal pits
» 21,600 munitions containing HE were removed
and ~ 11,100 munitions containing small quantities
of explosives were removed along with 114,000
pounds of range debris.
¢ Historic maximum concentrations: RDX 16 pg/L, perchlorate
140 pg/L ,current maximum concentrations: RDX 0.90 ug/L,
perchlorate 6.5 pg/L . o s e

——  Influent Piping RDX Plume
Effluent Pipi (shown t0 0.6 g/L) Bourne,

¢ ETR systems operate at 475 gpm and have treated over 2.4 S O Sihewieran
billion gallons of water to date.

Plume contours interpreted from measured ntrati

Current Status Next Steps
¢ Continue operation of ETR system.
¢ Recently optimized system G to no longer sample
for explosives.
¢ Continue annual monitoring and reporting.
¢ Identify unused monitoring wells for removal/abandonment
» Reduced sampling frequency at 14 well screens and
removed 37 well screens from the perchlorate
monitoring network and reduced sampling frequency
at three well screens and removed 19 well screens
from the explosives monitoring network.

¢ Perchlorate concentrations are generally diminishing
throughout the plume and the perchlorate concentrations
at the extraction wells have been declining during the
past several years of pumping.
» RDX plume no longer has detections above the
new 0.97ug/L remedial goal.

-]
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J-2 Range Eastern Plume

Background — S S
¢ The sources for J-2 Eastern plume located near the B % f i : -
center and up-range portion of the range, primarily related — e Y
to the disposal and testing of munitions. T, g ~ "%% )
» More than 10,000 tons of soil were excavated and Y e \ %\\e i
treated by either thermal desorption of alkaline i o \ Sl S,
hydrolysis. N e i, e
¢+ Three well ETR system operating at a combined rate of e wiree” 5;:» \ ;
495 gpm has treated over 3.9 billion gallons since startup . \{ \\\:
in 2008. a > NN N
¢ Historic maximum concentrations: RDX 16 pg/L, PO RN ) \ /R
perchlorate 71 ug/L, current maximum concentrations: k. \\\/ﬁ_ A :
RDX 4.7 ug/L, perchlorate 25 pg/L. 4
il Y ®
5= —
Current Status Next Steps
¢ Installed a packer in J2EWO0O005 to restrict extraction of ¢ Continue operation of ETR system.
groundwater to the deep screen of the well to target deep » Recently optimized system to reduce the flow rate at
portions of perchlorate and RDX plumes J2EWO004 to 90 gpm and shut down
¢ Redevelopment of J2EW0004 occurred in 2024 J2EW0006/MTU K
» New pump installed. + Continue annual monitoring and reporting.

¢ ldentify unused monitoring wells for removal/abandonment
» Reduced sampling frequency at six well screens in
the perchlorate and explosives monitoring network.

IAGWSP Update
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J-3 Range

Background o e,

~

¢ Area used in the 1940s as a mortar and rocket impact
area. From 1968 to the late 1990s, constructed as a
defense contractor range for weapons testing and as a
development range.

¢ In 2004, 3,500 tons of soil were removed and treated by
thermal desorption.

¢ ETR system housed in AFCEC’s Fuel Spill-12 treatment
facility has treated 1.9 billion gallons of groundwater to
date.

» Four extraction wells currently operating at 255
gpm.

¢ Historic maximum concentrations: RDX 38 pg/L,
perchlorate 770 ug/L, current maximum concentrations:
RDX 1.3 pg/L, perchlorate 4.2 ug/L.

Current Status Next Steps
¢ The DD predicted that perchlorate would be below 2.0 ¢ Continue operation of ETR system.
Mg/L by 2022 and RDX would be below 0.6 pg/L by 2021. ¢ Continue annual monitoring and reporting.
Based on the updated 2024 results, perchlorate is ¢ Identify unused monitoring wells for removal/abandonment.

expected to be below 2.0 ug/L off-base by 2026 and
below 2.0 ug/L on base by 2037 due to the fluctuation and
persistent contamination at MW-163S.

¢ RDXis currently at or near the goal of 0.97 pg/L.

IAGWSP Update
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Background

¢ Primarily used since the 1940s as a 40mm grenade-
launcher familiarization range.

¢ Source area was removed during a series of actions in
2008-09. Remote-controlled robotic equipment was used
to clear the range.

» 165 munitions and 24,000 pounds of munitions debris
were removed.

» 4,100 tons of soil was treated by alkaline hydrolysis.

¢ Decision Document called for monitored natural
attenuation and land use controls as the remedy.

¢ Historic maximum concentrations: RDX 9 pg/L ,
perchlorate 3 ug/L, current maximum concentrations:
RDX 0.4 pg/L. Perchlorate sampling was discontinued in
2014 as the DD cleanup <2 ug/L MMCL was achieved.

90M\W003]1
90MW0034!
©

i RSN

Current Status

¢ There are currently no RDX samples above the risk-
based concentration (RBC) of 0.6 ug/L, the EPA RSL of
0.97 pg/L or the MassDEP GW-1 of 1 pg/L.

¢ Current Environmental Monitoring Report recommends
discontinuing sampling at the site.

¢ Range is used by Mass Army National Guard (MAARNG)

Next Steps
Discontinue sampling for explosives at all wells, as remedial
goals have been achieved.
» No evidence of continual upgradient RDX source

migrating off-base. MW-242M1 trace to 0.22 ug/L since
2020.

Begin site-closeout documentation as site has met remedial
goal of 0.97 ug/L.

for training.
» Demonstration of Compliance report to be submitted
later this year.
Identify unused monitoring wells for removal/abandonment
IAGWSP Update
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Northwest Corner

Background

¢ Site located near the Cape Cod Canal and includes areas
where pyrotechnics and artillery were used. Fireworks
displays were conducted in the area from 1996 until 2003.

¢ Soil investigations found significant levels of perchlorate in

the soil immediately after fireworks display. Subsequent
sampling indicated perchlorate levels were depleted,;
therefore, no soil remediation was necessary.

¢ 2010 Decision Document called for monitored natural
attenuation and land use controls.

¢ Historic maximum groundwater concentrations:

LT =
POl ¢ , 7N - = /
f’.w}f, omwes2s g = # y [ o
ey - © 7R 2 ke . Z =
o ’ . -
— bysns o N >~ -
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RDX 15 pg/L, perchlorate 8.5 pg/L, current maximum ' ) 2
concentration: perchlorate 0.54* ug/L . ’ A ,/9;;/ 3
Current Status Next Steps

¢ Perchlorate sampling has been discontinued since May
2022.

» The perchlorate plume is thought to have
attenuated below 2 ug/L through natural processes
and groundwater discharge to the Cape Cod
Canal, resulting in no detected concentrations of
perchlorate in the plume above 2 ug/L since 2013.

» RDX plume at the Northwest Corner originates in
the CIA, and therefore, the RDX plume is being
addressed as part of the CIA OU.

IAGWSP Update
JBCC CT August 27, 2025

¢+ Finalize Demonstration of Compliance Report.
» Site closeout is underway.

¢ Identify unused monitoring wells for removal/abandonment




Demolition Area 2

Background

¢+ Site was used from the late 1970s to the late 1980s for
demolition training involving small explosive charges.

¢ Soil investigations found RDX and propellants in soil in a
man-made berm and adjacent soil piles. In 2004 a source
area response action excavated 1,200 tons of soil from
the berm, the soil piles and the center of the site.

¢ Groundwater sampling identified an RDX plume
migrating to the north. Recent monitoring showed that all
levels were below 1 pg/L.

MWS0® 6 brwvaoe

Wﬁ262. @ i

¢ The plume is entirely on-base and no private or public FIGURE 35

water supplies are impacted by it. s s L | peMoLTION AREA 2
I LAND USE CONTROL AREA
Current Status Next Steps
¢ Decision Document signed in 2010 called for monitored ¢ Begin drafting Demonstration of Compliance report to initiate

natural attenuation and land-use controls. site close out process.
¢ ldentify unused monitoring wells for removal/abandonment.

-
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Small Arms Ranges

Background

A berm maintenance program removed 60 tons of lead
and treated 36,000 tons of soil at 16 ranges.

More than 7,000 tons of lead impacted soil was
removed from three former ranges in 2009.

3,500 tons of tungsten-impacted soil was removed from
multiple ranges.

Tango, Juliet and Kilo Ranges were investigated and
cleared by EPA for use with lead ammunition.

Sierra and India Ranges were investigated and cleared
by EPA for use with copper ammunition.

Decision Document has no timeframe for remedy
completion; metals have been below cleanup levels or
non-detect since 2010.

Current Status

Sampling of metals as part of the long-term monitoring
program at the Small Arms Ranges (operational-inactive
ranges) indicate metals are not an issue in groundwater at
SAR.

Since 2006, antimony, copper, lead, and tungsten have
remained one to two orders of magnitude below the EPA
MCL, EPA HA, and the MassDEP Interim Drinking Water
Guideline (tungsten) at the B, C, G, GA/GB, J and K
ranges.

IAGWSP Update
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Next Steps

Recently recommended that metals monitoring be
discontinued at SAR.

» |AGWSP does not plan to abandon the monitoring
wells, so they would be available if the ranges were
to again become operational-active.

Drafting project note to document that Post-DD sampling
has been completed and site can be closed out.




Training Areas

Background

¢ The Training Areas Operable Unit is composed of 36 sites
or locations located throughout JBCC where various types
of military-training related activities have occurred.

¢+ Investigations included historical reviews, site surveys | h e
and over 500 soil samples. .

¢+ Based upon the absence of any groundwater
contamination beneath any of the Training Areas and
previous response actions, the DD required no further
remedial actions for most of the Training Areas

¢ Six areas required data review and/or confirmatory
sampling and geophysical screening.

Current Status Next Steps
+ All post-DD fieldwork has been completed, and no ¢ Drafting project note to document that Post-DD sampling
further actions are required. has been completed and site can be closed out.

¢ ldentify unused monitoring wells for removal/abandonment.

IAGWSP Update
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Miscellaneous

¢ Finalize Comprehensive PFAS Report

¢ Close out Training Areas and Small Arms Ranges Operable Units

» Document that the follow-on actions required by the DDs was completed and no further actions are warranted at
either OU.

Goal is to receive a Certificate of Completion from EPA.

¢ Site-wide Decision Document Addendum
» Change RDX cleanup goal from 0.6 to 0.97 ug/L.

¢ Monitoring Well Decommissioning
» Effort underway to identify wells for decommissioning/abandonment, beginning with wells off-site.

¢ Land Use Controls:

» Administrative and legal controls that minimize the potential for human exposure to contamination by limiting land
or resource use. Includes site access and security measures, coordination with local Boards of Health, review of
Dig Safe notices, and private well verifications.

Private well verifications has been completed for sites that historically had off-base areas of groundwater
contamination.

» Land Use Controls are needed until contamination at the sites no longer poses an unacceptable risk.

¢ Coordination with Camp Edwards Natural Resources and Joint Base Cape Cod Fire Department
» Provide access to treated water for fire suppression.
» Coordinate work areas to assist with making and maintaining fire breaks.

IAGWSP Update
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Groundwater Plumes Over Time
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