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HANSCOM FIELD/HANSCOM AFB 4TH FIVE- REVIEW REPORT, AUGUST 2012 YEAR

Executive Summary

This is the Fourth Five-Year Review for the Hanscom Field/Hanscom AFB Superfund Site. A
review of in-place remedial actions is required by the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA) every five years as long as hazardous substances,
pollutants, or contaminants remain on site above levels that allow for unlimited use and
unrestricted exposure. The triggering action for this review is the date of the Third Five-Year
Review Report as shown in EPA’s WasteLAN database: September 30, 2007.

The Department of Defense (DoD) initiated its Installation Restoration Program (IRP)
concurrently with CERCLA with the overall goal of cleaning up contamination on DoD
installations. The USAF began implementing the IRP at Hanscom AFB during the early 1980s
with records reviews, interviews and field investigations to identify potentially contaminated
sites. Subsequently Hanscom AFB, including Hanscom Field, was listed on the USEPA
National Priorities List (NPL) in 1994. Of the 22 individual Hanscom AFB IRP sites with
known or suspected contamination, 6 with on-going remedial actions have been designated as
CERCLA sites and fall under jurisdiction of the United States Environmental Protection Agency
(USEPA) and are the subject of this review. These CERCLA sites were grouped into the
following three Operable Units (OUs):

Operable Unit 1

IRP Site 1 Fire Training Area I1

IRP Site 2 Paint Waste Disposal Area

IRP Site 3 Jet Fuel Residue/Tank Sludge Disposal Area
Operable Unit 2

IRP Site 4 Sanitary Landfill

Operable Unit 3

IRP Site 6 Landfill/Former Filter Beds

IRP Site 21 Unit 1 Petroleum Release Site

Pre-NPL Remedial Action Plans for Hanscom Field Sites (IRP Sites 1, 2, 3/S and 4): In
1985 Haley & Aldrich, Inc. (H&A) was retained to conduct investigations and prepare Remedial
Action Plans for IRP Sites 1 through 5 on Hanscom Field. Field investigation of the sites was
conducted by H&A in 1985 and 1986. The results of this field work were documented in
Appendix F of the report entitled Installation Restoration Program, Phase IV-A, Hanscom AFB
Area I. Based on the results of the field investigation H&A prepared a “Remedial Action Plan”
for each site. Following public review of the plans, Hanscom AFB documented selection of each
site’s Remedial Action Plan in a Decision Paper, Area 1 (Sites 1-5) dated April 6, 1988. This
Decision Paper was approved by the Base Commander on April 20, 1988. Please note that the
Remedial Action Plan entitled IRP Sites 3/5 noted that ... field investigations have failed to
indicate that fire training activities or any contamination associated with those activities can be
attributed to Site 5.” Subsequently a Decision Document for Close-Out for Site 5 was signed by
the Base Commander on 27 September 1991. This Decision Document included the
determination “... that there is no basis for the existence of this site” and included the declaration
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that ... the selected remedy is no action and the site is hereby closed-out.” Regulatory
confirmation of the close out of IRP Site 5 was later documented in the Interim Record of
Decision, Operable Unit 1 dated November 2000.

The Remedial Action Plans for IRP Sites 1, 2 and 3 included the removal of drums and/or visibly
contaminated soil in 1988; construction of a groundwater collection, treatment and recharge
system which commenced operation in 1991; and a long term groundwater and surface water
monitoring program. The groundwater collection system included collection trenches at each of
the three sites and four (4) boundary interceptor wells along the Hanscom Field/Hanscom AFB
northern property boundary with the Town of Bedford’s property. The purpose of these wells is
to intercept any contamination migrating off the airfield complex through the lower/glacial till
and/or bedrock aquifers.

The Remedial Action Plan for IRP Site 4, the former Hanscom AFB municipal landfill, included
a low permeable cap, drainage measures and a compensatory wetland, Construction of this

remedy was completed in 1988 and long-term monitoring program conducted between
December 1989 and September 1992.

Post-NPL Actions

OU-1/IRP Sites 1,2 & 3: Following designation of Hanscom Field/Hanscom AFB as a NPL
site, USEPA became the lead regulatory agency and IRP Sites 1, 2 and 3 which are located on
Hanscom Field were grouped into Operable Unit 1 to facilitate further response actions. These
three sites are confirmed groundwater contamination source areas. Contaminants of Concern
(CoCs) at OU-1 consist of chlorinated and aromatic volatile organic compounds (VOCs) and the
VOCs with the highest concentrations are trichloroethene (TCE), 1,2-dichlorothene (1,2-DCE)
and vinyl chloride. Dense non-aqueous phase liquid (DNAPL) is known to be present at Site 1
and is suspected to be present in other areas within OU-1. While the extent of the DNAPL is not
fully known it is believe to be fully contained and within the capture zone of the existing
collection system. This conclusion is supported by long-term monitoring data which has not
found dissolved-phase contaminant concentrations in groundwater which are indicative of nearby
DNAPL in monitoring wells down-gradient of the existing collection system.

IRP Site 1: This site is located at the north end of the airfield was reportedly used from
the late 1960s through 1973 for fire training exercises. It is situated in the town of
Bedford. Two (2) burn pits were used at this site. Waste oils, solvents, paint thinners, and
degreasers were collected from around the base, dumped into pits, ignited, and then
extinguished. Occasionally, aircraft wrecks and fuselages were burned in the pits. The
size of each of the two pits was estimated to be 15 feet by 20 feet. There is no
information indicating that a liner or containment was used at these pits.

IRP Site 2: This site located in the northeast portion of the airfield, was used for
disposing of waste solvents and paint from 1966 to 1972. It is situated in the town of
Bedford. Metal plating wastes may also have been disposed in this area from the early
1960s through 1972. During the 1988 removal action four (4) drum burial pits of various
sizes were found and excavated. There is no information indicating whether any type of
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liner or containment was used at these pits.

IRP Site 3: This site located in a triangular area in the western portion of the airfield
bounded by Taxiway "Whiskey" to the north, Taxiway "Mike" to the southwest and
Runway 5-23 to the southeast. It is situated in the town of Concord. According to the
IRP Phase I Records Search, several hundred drums of waste oils and paint wastes were
buried at the Jet Fuel Residue Area during the period of 1959 to 1969. Disposal at the
Tank Sludge Area, which is located within the same triangular area and to the northwest
of the Jet Fuel Residue Area, reportedly occurred during the early 1960’s. Because of the
close proximity of this site to the Jet Fuel Residue Area, they were discussed and
evaluated as one site. During the 1988 removal action ten (10) drum burial pits of
various sizes were found and excavated. There is no information indicating whether any
type of liner or containment was used at these pits.

As stated above, Remedial Action Plans for IRP Sites 1, 2 and 3 were developed and
implemented prior to the NPL designation. Subsequently, in 1995, USEPA advised that
additional studies were necessary to ensure that these earlier actions fully addressed CERCLA
requirements. Using the results of all previous investigations a Final Ecological Risk
Assessment, OU1 (dated January 1999) and a Focused Feasibility Study, OUI (dated May 2000)
were completed. This effort included groundwater flow and solute transport models, and an
evaluation of the soil-to-groundwater contaminant transport pathway for human health risk
assessment. Based on these reports and the presence of DNAPL in the bedrock fractures, the
Project Team concluded that it was not prudent to select a final remedy at that time since there
was a moderate to high degree of uncertainty regarding attainment of Applicable or Relevant and
Appropriate Requirements (ARARs) within all of the OU-1 area. At that time it was determined
that an Interim Record of Decision (IROD) would be appropriate and an Interim Proposed Plan
for Hanscom AFB Operable Unit I (dated June 2000) was prepared. The public review of this
plan, to include a Public Information Meeting and Public Hearing on June 28, 2000, was
completed in July 2000 without comment.

Subsequently an Interim Record of Decision, dated November 2000, selecting an interim remedy
for OU1 was signed by the Air Force on January 24, 2001 and by USEPA on February 6, 2001.
The Commonwealth of Massachusetts formally concurred with this IROD by letter dated
December 27, 2000. The selected interim remedial action for cleaning up OU-1/IRP Sites 1, 2
and 3 included continued operation of the existing dynamic groundwater remediation system,
implementation of institutional controls, and monitoring of groundwater and surface water. This
course of action was selected to provide time to collect additional information to support a final
remedy.

By 2006 progress had been made (since the IROD was issued in 2000) towards the cleanup of
OU-1 and additional information that was gathered which supported the selection of a final
remedy. Therefore, in 2007, a Focused Groundwater Flow and Transport Model (May 2007), a
Revised Focused Feasibility Study of OU-1 (May 2007), and a Proposed Plan (May 2007) were
prepared to support a Final Record of Decision (ROD) for OU-1. The public comment period
for the OU-1 Proposed Plan was from June 8, 2007 to July 9, 2007. In addition, a public meeting
and a public hearing were conducted on June 20, 2007 in Bedford, MA to discuss the OU-1
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Proposed Plan and to accept oral comments. No written comments were received during the
comment period, including the public hearing. During the public hearing on June 20, 2007 oral
comments were accepted from the public. Comments received during the hearing were positive
and no required no changes to the Proposed Plan. Based on the above a ROD selecting the final
remedy for OU-1 was signed by the Air Force on September 14, 2007 and by USEPA on
September 28, 2007. The Commonwealth of Massachusetts formally concurred with this ROD
by letter dated September 28, 2007. The final remedy selected by the 2007 ROD was the
Continued Operation of the Existing Dynamic Groundwater Remediation System, Land Use
Controls and Monitoring.

According to the data review, site inspections, and interviews conducted in the summer of 2012
the remedy is functioning as intended by the ROD and there have been no changes in the
physical conditions of the site that could affect the protectiveness of the remedy. All threats at
the site have been addressed through physical measures and land use controls and there is no
other information that calls into question the protectiveness of the remedy. The OU-1 RA has
been, and continues to be, successful in containing/capturing the groundwater contamination at
the Hanscom Field boundary with the Hartwell Town Forest and the Jordan Recreation Area and
in cleaning up both the on-site and off-site surface water and groundwater. Current data also
indicates that contaminant concentrations in the source areas (Site 1 and Site 2), the on-site
plumes, and the off-site plume are declining. As a result the assessment of this, the Fourth, Five-
Year Review, finds that the remedy for OU-1/IRP Sites 1, 2 and 3 is protective of human
health and the environment, and in the interim, exposure pathways that could result in
unacceptable risks are being controlled.

OU-2/IRP Site 4: IRP Site 4 was used as the Hanscom AFB municipal waste landfill from
December 1964 until December 1974. The site covers 10.5 acres and is located approximately
1,800 feet southeast of the approach end of Runway 5-23 on Hanscom Field. The landfill is
situated predominantly in the town of Lincoln, with a small portion protruding into the bordering
town of Concord. Pre-1964 topographic maps of the area indicate that the site was a wetland
area associated with Elm Brook. During its active life, the landfill was intended to be primarily
for the disposal of solid waste. However, the IRP Phase I — Records Search report states that
interviews with Base personnel confirmed that dumpsters containing waste from all shops and
research laboratories were emptied into the landfill during its 10-year operation. No attempt was
made to segregate hazardous materials from non-hazardous materials. The landfill ranges from
10 to 15 feet deep and is estimated to have a volume of 210,000 cubic yards. As discussed above
the remedial action constructed in 1988 placed an impervious cap over the area. The area is also
bermed with drainage ditches to channel runoff from the capped area to the wetlands. Today the
area is grassed open space with a softball field in the southern half.

Following the listing of Hanscom Field/Hanscom AFB on the NPL, USEPA requested that
CERCLA Human Health and Ecological Risk Assessments, to include Supplemental Sampling
and Analysis, be completed for IRP Site 4. The site was also designated Operable Unit 2 at this
time. The additional monitoring was conducted and the CERCLA risk assessments were
completed. Subsequently USEPA determined that the Remedial Action completed in 1988 was
acceptable as a final remedial action. The Project Team (Remedial Project Managers for
Hanscom AFB, USEPA & MassDEP) concluded that additional long-term groundwater
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monitoring data was not required but, since the landfill waste remains on-site, Five-Year
Reviews of the remedial action were appropriate.

USEPA and Hanscom AFB completed a site inspection in May 1997 and USEPA issued Five-
Year Review Report #1, Hanscom Air Force Base Superfund Site, Middlesex County,
Massachusetts dated September 1997. This review concluded “based on the field inspection, and
human health and ecological risk assessment, protectiveness of the landfill cap at Site 4 has been
demonstrated” however, the review did identify a requirement to remove scrub brush growing in
the drainage ditches and on sections of the cap and berms and for a long-term inspection/
maintenance program to be instituted. The field work to remove the scrub brush was completed
in the spring of 1998 and a long-term inspection and maintenance program was instituted and
continues to the present.

According to the data review to include quarterly inspection reports, site inspections, and
interviews conducted in the summer of 2012 the remedy continues to function as intended by the
1988 Remedial Action Plan and there have been no changes in the physical conditions of the site
that could affect the protectiveness of the remedy. A long-term inspection and maintenance
program is in place to ensure continued protectiveness of the remedy and all threats at the site
have been addressed through physical measures and land use controls. There is no other
information that calls into question the protectiveness of the remedy. Therefore the assessment
of this, the Fourth, Five-Year Review, finds that the remedy for OU-2/IRP Site 4 continues to
be protective of human health and the environment, and in the interim, exposure pathways
that could result in unacceptable risks are being controlled.

OU-3/IRP Site 6: OU-3/IRP Site 6 is approximately 15 acres in area and is located in the
northeast portion of Hanscom AFB. It is situated in both the town of Bedford and the town of
Lexington. The site is bounded to the north by a former railroad spur, to the northeast by a
wetland area and small pond, to the east by a commercial industrial park, to the south by a
service road (Hunter Street), and to the west by IRP Site 21 (the former aviation fuel facility).
IRP Site 6 consists of three distinct areas: the former filter beds (including the former sludge
beds) and two (2) hillside landfill areas; the south landfill (including a suspected ash disposal
area and Building 1855 Underground Storage Tank (UST) site); and the west landfill. The
former filter bed area is higher than the wetlands to the north and was the location of the original
sanitary waste treatment system (used from 1947 until the mid 1950°s) for Hanscom AFB. This
system, which was abandoned in place when the Base connected to a municipal sanitary waste
system, consisted of an Immoff Tank, Dosing Tank, Filter Beds (six (6) sand filled cells with a
concrete berm surrounding each cell) and two (2) sludge beds. Following the abandonment of
the treatment system, this area became a disposal site for municipal wastes, construction debris,
and clean fill. As a result the filter beds were overlain by approximately 5 to 15 feet of solid
waste material. Immediately adjacent to, and to the south of the filter bed area are two (2)
hillside landfill areas (south and west). Disposal in these two areas was mainly clean fill and/or
construction debris. The south landfill was originally graded into terraces, however, these were
obliterated by dumping of clean fill from a building foundation excavation and construction
debris in the late 80’s/early 90’s. The southernmost portion of the south landfill includes a
suspected ash disposal area and the former location of a 1,000-gallon No. 2 fuel oil UST on the
west side of Building 1855. When the UST tank was removed in 1990, evidence of a petroleum
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release was found. Building 1855 formerly housed an incinerator and is currently a licensed
solid waste transfer station for Hanscom AFB.

The Remedial Investigation (RI) of the site was completed in 1998 and Human Health and
Ecological Risk Assessments were completed in 1999. The human health risk assessment
identified that future industrial site workers could potentially be exposed to CoCs in surface soil.
Also, the hypothetical scenario identified that future hypothetical residential groundwater users
living in houses built on OU-1 may be exposed to an unacceptable human health risk that
exceeds 10-4 (carcinogenic) and HI>1 (noncarcinogenic). Although this is not a likely scenario,
it must be considered under the CERCLA regulation, the NCP. In addition, the ecological risk
assessment identified an unacceptable risk to soil invertebrates and animals feeding 100% of the
time at the landfill areas (especially the suspected Ash Disposal Area), to benthic and water
column organisms in the wetlands, and to the black-crowned night heron from DDT in the
wetlands. Based on the RI and risk assessments a Focused Feasibility Study, Operable Unit 3,
Site 6 — Landfill and a Proposed Plan for Hanscom AFB Operable Unit 3/Site 6 were prepared.
The public review of the Proposed Plan, to include an Information Meeting and Public Hearing
on June 20, 2000, was completed in July 2000 without comment. Subsequently, a Record of
Decision, dated September 2000, selecting the final remedy for OU3/IRP Site 6 was signed by
the Air Force on November 14, 2000 and by USEPA on December 5, 2000. The Commonwealth
of Massachusetts formally concurred with this Record of Decision (ROD) by letter dated
October 16, 2000.

The construction of the final remedy in accordance with the IRP Site 6 ROD was substantially
completed in September 2001 and review of the Remedial Action Report confirmed that the
remedy was constructed in accordance with the Remedial Design. The remedial action for
cleaning up OU-3/IRP Site 6 included containment/pervious capping of three landfill areas,
removal of contaminated sediments and landfill debris from adjacent private property and
placing of this material within the capped landfill area, long-term monitoring, and institutional
controls. In addition, the remedy included establishment of a Groundwater Compliance
Boundary and a Contingency Groundwater Remedy in the event monitoring results show that the
remedy is not effective in maintaining groundwater quality outside the compliance boundary.
Immediately following construction of the remedy a long-term inspection, maintenance and
monitoring program commenced to ensure the continued protectiveness of the remedy.

A Five/Thirty Year Monitoring Plan was specified by the Remedial Design for the wetland areas
remediated during the construction phase of the Site 6 Remedial Action. The initial 5-year
wetland mitigation monitoring program was successfully completed in 2006 and the Wetland
Mitigation Monitoring Reports for this monitoring indicated that the wetlands had exceeded the
design goal for vegetative cover, and provided ample evidence that wildlife habitat has been
restored. The Remedial Design also specified that the initial Five-Year Monitoring should be
followed by a Long-Term Monitoring Plan for the continuing evaluation of the restoration every
5 years for thirty years. In compliance with this RD requirement a wetland mitigation and
ecosystem evaluation event was successfully completed in 2011. The 2011 report confirmed that
the wetlands had been successfully re-established but that they were maturing somewhat
different than expected. It was noted that the water levels in the EWRA and WWRA did not
appear to vary more than a few inches year around which is not quite the case in a typical
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herbaceous wetland in Massachusetts and it was concluded that the groundwater table in the
wetland system is just a few inches too high to the wetland maturation to proceed toward the
typical herbaceous wetland in Massachusetts. There is nothing wrong with this condition, it is
just that bulrushes, sweet flag, cattails and common reed because of their tolerance to saturation
throughout the growing season, are dominating the site and not proceeding toward the
anticipated tussock sledge stage. Because of the importance of groundwater levels to the success
of these wetlands it was recommended that the groundwater elevation in 2 existing piezometers
(PZ-E and PZ-W) be collected during each future Long-Term Monitoring event in order to get a
more complete understanding of the dynamics of this system in the next/2016 wetland mitigation
and ecosystem evaluation of the restoration areas.

The long-term monitoring data continues to indicate that the surface water quality in the adjacent
wetlands and the Shawsheen River are not being threatened and that natural flushing and natural
attenuation are reducing the size and strength of residual on-site and off-site groundwater
contamination. Current monitoring data also indicate that groundwater outside the groundwater
compliance boundary (which was revised (expanded further to the north) in 2006 meets the
MCLs at times but there continues to be periodic spike-ups above the MCL for dissolved arsenic
in some of the wells defining the Compliance Boundary. It is concluded that additional data/time
is required to confirm that the Site 6 Groundwater Compliance Boundary adequately defines
where the dissolved arsenic concentrations are less that the arsenic 10 ug/L MCL. Ifitis
subsequently concluded in the next 3 to 5 years that the current boundary is inadequate then the
boundary will be revised again or a ROD Amendment or ESD will be prepared to address the
dissolved arsenic non-compliance.

According to the data review, site inspections, and interviews conducted in the summer of 2012
the remedy continues to function as intended by the ROD for OU-3/IRP Site 6 and there have
been no changes in the physical conditions of the site that could affect the protectiveness of the
remedy. A long-term inspection and maintenance program is in place to ensure continued
protectiveness of the remedy and all threats at the site to include the periodic exceedances of the
arsenic MCL/MCP GW-1 Standard at the Groundwater Compliance Boundary have been
addressed through physical measures and land use controls. There is no other information that
calls into question the protectiveness of the remedy. Therefore the assessment of this, the
Fourth, Five-Year Review finds that the remedy for OU-3/IRP Site 6 is protective of human
health and the environment, and in the interim, exposure pathways that could result in
unacceptable risks are being controlled.

OU-3/IRP Site 21: IRP Site 21 is an area with groundwater contamination and three separate
areas of petroleum products floating on the water table were identified by the Remedial
Investigation. These areas are technically referred to as light non-aqueous phase liquid (LNAPL)
pools. The site is approximately 5 acres in area, situated in the town of Bedford in the northeast
portion of Hanscom AFB and adjacent to IRP Site 6. IRP Site 21 is the area of a former aviation
fueling facility that was used for storage, off-loading, and dispensing of jet fuel and aviation
gasoline from at least 1945 through 1973, and to store and distribute No. 2 fuel oil during the
early 1970s. Fuel was stored in aboveground and underground storage tanks, which had
associated pump houses and a network of underground piping. This area was also used for the
storage of cleaning solvents and other petroleum products (oils and lubricants) associated with
aircraft and vehicle maintenance.
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Following the discovery of IRP Site 21 in 1990 several interim remedial actions were conducted
prior to 2001, to include a RI and risk assessments which were completed in July 2000. Based
on these documents and data gathered during the interim remedial actions, a Feasibility Study,
Operable Unit 3/ Site 21 dated June 2001 and a Proposed Plan for Hanscom AFB Operable Unit
3/Site 21 dated July 2001 were prepared. The public review of the Proposed Plan, to include a
Public Information Meeting and Public Hearing on August 1, 2001, was completed in August
2001 without comment. Subsequently, a Record of Decision, dated October 2001 selecting the
remedy for OU3/IRP Site 21 was signed by the Air Force on August 20, 2002 and by the USEPA
on August 29, 2002. The Commonwealth of Massachusetts formally concurred with this ROD by
letter dated January 22, 2002.

The construction of the final remedy in accordance with the IRP Site 21 ROD commenced in
June 2003 and was substantially completed in September 2003. The selected remedial action for
cleaning up OU-3/IRP Site 21 includes interceptor trenches with passive recovery wells; removal
and disposal of petroleum saturated soil encountered during trench construction; enhancement of
biodegradation of groundwater contamination by ORC® application in all trenches; a network of
ten active recovery wells connected to an existing treatment system; monitoring; land use
controls/institutional controls; and groundwater containment/treatment and vacuum enhanced
recovery (VER) contingencies. Following construction there was a 6-month shakedown/
assessment period for the 10-well LNALP/groundwater recovery and treatment system which
commenced 15-September 2003. Review of the Remedial Action Report confirmed that the
remedy was constructed in accordance with the Environmental Cleanup Plan and is being
operated in accordance with the Operation and Maintenance Plan.

Immediately following the shakedown/assessment period the Remedial Action-Operation
(RA-O) phase commenced. This includes operation and maintenance of a small scale (less than
1 gpm) LNALP/groundwater recovery and treatment system and a long-term LNAPL and
groundwater/surface water monitoring program. The post-RA monitoring of the site commenced
with a baseline monitoring round in October 2003 to document post-RA LNAPL, to identity
contaminants of concern in the groundwater water and surface water, and to provide a baseline to
monitor changes over time in the contaminant concentration levels. The RA-O phase also
includes the monitoring and enforcing of the LUCs/ICs specified in the ROD.

According to the data review, site inspections, and interviews conducted in the summer of 2012
the remedy continues to function as intended by the ROD and there have been no changes in the
physical conditions of the site that could affect the protectiveness of the remedy. All threats at
the site have been addressed through physical measures and land use controls and there is no
other information that calls into question the protectiveness of the remedy. Review of the
monthly Remedial Action Reports and Long-Term Monitoring Reports completed to date
confirms that progress towards attainment of RAOs is being made, that there is natural
containment of the on-site LNAPL and natural containment/natural attenuation of the on-site
groundwater contamination and that water quality of the adjacent Shawsheen River is not being
threatened. As a result the assessment of this, the Fourth, Five-Year Review finds that the
remedy for OU-3/IRP Site 21 is protective of human health and the environment, and in the
interim, exposure pathways that could result in unacceptable risks are being controlled.
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Third (2007) Five-Year Review Issues — There were no issues related to current site operations,
conditions, or activities that affect current and/or future protectiveness of any of the Hanscom
Field/Hanscom AFB remedies.

Third (2007) Five-Year Review Recommendations and Follow-up Actions

Recommendation: Continue to implement Remedial Process Optimization initiatives for the
OU-1 Dynamic Groundwater Remediation System as suggested by operational experience,
monitoring and the evolution of new applicable remediation technologies to complete the
cleanup in the most cost effective and timely manner possible.

Progress:

e Aug 07 to date— various adjustments to the Remediation Systems Monitoring and to both
the Phase 1 (via laboratory) and the Phase 2 (via on-site GC) of the Long-Term
Monitoring Programs (see pages 13 to 15 in Attachment C-1)

e Aug 07 — Commenced another VER phase following a permanganate injection
remediation period

e Sep 07 — Revised VER system to include extraction from converted monitoring well
RAPI1-3R.

e Jul 09 — Installed hydrant stub-up tapped off the Site 2 recharge piping to provide an
alternate or additional recharge capability at Site 2, however, has yet to be used

e Sep 09 — Installed hydrant stub-up tapped off the Site 3 recharge piping to provide a
recharge capability at Site 1 and the diversion of treated groundwater to discharge on the
surface of the Site 1 source areas is expected to commence later this summer (2012).

e The OU-1 ROD required the Air Force, in consultation with the EPA and Mass DEP, to
establish restrictions prohibiting the construction of wells and the use of groundwater in
any documented or anticipated area of groundwater contamination. These restrictions
shall be in place within 1 year of the ROD's 2007 signature. In retrospect these
restrictions were already in place, specifically Section 8 of the Bedford Board of Health
Code of Health Regulations requires that any landowner obtain a permit for the
installation of wells anywhere in the Town of Bedford. While this does not specifically
“prohibit” wells in the Jordan Conservation Area and Hartwell Town Forest it does
ensure that the Board of Health would be involved in the decision. See Attachment J-3

Recommendation: Determine whether or not dissolved thallium is a contaminant of concern in
the on-site groundwater at OU-3/IRP Site 6.

Progress: Commencing with the October 2008 Long-Term Monitoring event for IRP
Site 6 the analysis method for thallium was changed from Method 6010 to the more definitive
Methods 7841 or 6020. As shown in Attachment G-4 there has been no exceedances of the
Thallium MCL when analysis was by Methods 7841 or 6020. It is concluded that Dissolved
Thallium in groundwater is not a Contaminant of Concern at OU3/IRP Site 6
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Recommendation: Determine whether or not the groundwater compliance boundary is
adequately defined by the current network of monitoring wells.

Progress:

e In 2008 completed installation of an additional surface aquifer monitoring well (MW6-
125U) to better define the groundwater compliance boundary as revised in 2006 and
completed installation of two (2) additional surface aquifer monitoring wells (MW6-
123U & MW6-124U) to evaluate the north/northwest side of the Shawsheen River down
gradient of IRP Site 6 (see Figure 23).

e In 2008 expanded the surface water monitoring program from one sampling point in the
wetlands by including a sampling point in the pond north of the former railroad spur and
two points in the Shawsheen River (one upstream of IRP Site 6 and one near the northern
most point of the groundwater compliance boundary (see Figure 24).

e In 2010 received Massport’s permission to sample and analyze for dissolved arsenic six
(6) monitoring wells installed by Massport to provide data for a Hanscom Field Storm
Water Model. These wells are on the north/northwest side of the Shawsheen River down
gradient of IRP Site 6 (see Figure 15). Subsequently have continued to include 2 of the 6
wells in the Long-Term Monitoring Program for Site 6.

e Dissolved arsenic continues to be periodically detected in the Groundwater Compliance
Boundary’s surface aquifer at levels above the MCL. Dissolved arsenic concentrations at
levels above the MCL have also been found in 5 of the 6 Massport Storm Water Model
wells on the far side (north/west) of the Shawsheen

In summary progress has been made but not definitive enough to satisfactorily address this
recommendation. Thus it will be carried over as a recommendation of the Review.

Additional Progress Since the 2007 Five-Year Review

Superfund Site

e Preliminary Close Out Report for the Hanscom Field/Hanscom AFB NPL Site issued
by the Environmental Protection Agency (September 2007)

e Federal Facility Agreement established (signed by the Air Force on 10 September
2009 and the Environmental Protection Agency on 18 September 2009)

e Modified Comprehensive Site Evaluation Phase 1, Military Munitions Response
Program (MMRP), Hanscom AFB, MA completed by the Air Force (April 2010)

e Appendix F (Initial Site Management Plan) to the Federal Facility Agreement issued
by Hanscom AFB (April 2010)

OU-1/IRP Sites 1,2 and 3
e Record of Decision issued - (signed by the Air Force on 14 September 2007 and the
Environmental Protection Agency on 28 September 2007
e Continued Remedial Action — Operation: Operation, maintenance and monitoring of
the dynamic groundwater remediation system and monitoring and enforcing LUCs.
o Continued monitoring Site 3 for rebound of contaminant concentrations (the
collection and treatment of groundwater from Site 3 was stopped in August 2001
because the TCE and cis-1,2-DCE concentrations had declined to near drinking
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water standards.

OU-2/IRP Site 4
e Continued Long-Term Maintenance: Inspection and maintenance of landfill cap and
monitoring and enforcing voluntary LUCs.

OU-3/IRP Site 6

¢ Continued Remedial Action — Operation: Inspection, maintenance and monitoring of
capped landfill and restored wetland areas and monitoring and enforcing LUCs.

e In 2011 completed a Wetland Mitigation Monitoring & Ecosystem Evaluation as required
by the Monitoring Plan included in the Remedial Design for the wetland areas remediated
during the construction phase of the Site 6 Remedial Action. Follow-on events are
required every five years commencing until 2031.

OU-3/IRP Site 21
e Continued Remedial Action — Operation: Operation, maintenance and monitoring of
the LNAPL/groundwater recovery and treatment system and monitoring and enforcing
LUC
e In 2010 installed an additional active Recovery Well, RW-11A, to address developing
petroleum hotspot in the vicinity of monitoring well ECS-31
e in 2011 booster injection of ORC® into Former LNAPL Pool A was completed
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Fourth (2012) Five-Year Review Issues — There are no issues related to current site operations,
conditions, or activities that affect current and/or future protectiveness of any of the Hanscom
Field/Hanscom AFB remedies.

Fourth (2012) Five-Year Review Recommendations and Follow-up Actions

Recommendations and Follow-up Actions: The following are required and suggested
improvements to current site operations, activities, remedies, or conditions. Hanscom AFB is
responsible for their implementation with regulatory oversight by USEPA Region I and/or
MassDEP.

OU-1/IRP Sites 1, 2 and 3

e Continue to implement Remedial Process Optimization initiatives as suggested by
operational experience, monitoring and the evolution of new applicable remediation
technologies to complete the cleanup in the most cost effective and timely manner
possible, and

e Re-survey the IRZ Area monitoring wells and re-validate or revise the Conceptual Site
Model for this area to more fully evaluate the impact of the change of the surface water
elevation since the beaver dam was breeched by Massport in 2010. This should be
accomplished as soon as possible and an analysis of the current vertical hydraulic
gradients should be included in the 2012 Annual Long-Term Monitoring Report,

e Surface recharge for 3 to 6 months in the area of Burn Pit #1 and the Burn Pit #1 Runoff
Area and then re-assess the necessity and/or cost effectiveness of continuing VER at
these Site 1 source areas,

e Suspend operation of BIW-2 for 12 — 18 months and evaluate the impact of this
suspension and the necessity for continued operation in the 2012 and/or 2013 Annual
Long-Term Monitoring Reports, and

e Re-initiate groundwater collection and recharging at Site 3 for 3 — 6 months to confirm
that no further active cleanup is required for the IRP Site 3 source areas.

OU-2/IRP Site 4 - none

OU-3/IRP Site 6
e Determine whether or not the groundwater compliance boundary is adequately defined by
the current network of monitoring wells and provide a satisfactory/acceptable explanation
for the dissolved arsenic that has been found on Hanscom Field. If this is not
accomplished in the next 3-5 years then a ROD Amendment or Explanation of
Significant Difference will be required to address the Groundwater Compliance
Boundary component of the ROD.

OU-3/IRP Site 21
e Continue to implement Remedial Process Optimization initiatives as suggested by
operational experience, monitoring and the evolution of new applicable remediation
technologies to complete the cleanup in the most cost effective and timely manner
possible, and
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e Install additional monitoring wells in Zone 2 of Site 21 to evaluate whether or not
expansion of the active recovery network to cover more of this Zone would be beneficial
in expediting the cleanup of Zone’s 2 groundwater.

e Since Buildings 1823, 1833 and 1834 are either on or adjacent to OU-3/IRP Site 21 and
VOC contamination occurs in the unsaturated zone and/or the uppermost saturated zone
at this site, the subsurface vapor intrusion to indoor air pathway exposure pathway needs
to be evaluated in accordance with EPA’s 2002 draft guidance. This evaluation should
be completed within 6 months using the Long-Term Monitoring data scheduled to be
collected in the fall of 2012.
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Five-Year Review Summary Form

SITE IDENTIFICATION

Site Name: Hanscom Field/Hanscom AFB

EPA ID: MA 8570024424

City/County: Bedford-Concord-Lexington-
Lincoln/Middlesex County

Region: 1 State: MA

NPL Status: Final

Multiple OUs? Has the site achieved construction completion?
Yes Yes

Lead agency: Other Federal Agency
If “Other Federal Agency” was selected above, enter Agency name: U.S. Air Force

Author name (Federal or State Project Manager): Thomas W. Best

Author affiliation: Portage, Inc. — Installation Restoration Program Consultant (Former
Hanscom AFB Installation Restoration Program Manager)

Review period: 16 February 2012 - 1 August 2012

Date of site inspection: 19 July 2012, The purpose of this inspection was to confirm current
land use and to assess the protectiveness of the remedies for OU-1/IRP Sites 1, 2 and 3,
OU2/IRP Site 4, OU3/IRP Site 6, and OU3/IRP Site 21. No significant issues were identified
and no activities were observed that would indicate that areas with subsurface soil
contamination had been excavated or that the groundwater was being used for potable/non-
potable purposes.

Type of review: Statutory

Review number: 4

Triggering action date: 09/30/2007

Due date (five years after triggering action date): 09/30/2012
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Five-Year Review Summary Form (continued)

The table below is for the purpose of the summary form and associated data entry and does not
replace the two tables required in Section VIl and IX by the FYR guidance. Instead, data entry
in this section should match information in Section VIl and IX of the FYR report.

Issues/Recommendations

OU(s) without Issues/Recommendations ldentified in the Five-Year Review:

OU-2/IRP Site 4

Issues and Recommendations ldentified in the Five-Year Review:

OU(s): OU-1

Issue Category: Operations and Maintenance

Issue: None

Recommendation: Continue to implement Remedial Process Optimization
initiatives as suggested by operational experience, monitoring and the evolution
of new applicable remediation technologies to complete the cleanup in the most
cost effective and timely manner possible.

Recommendation: Surface recharge for 3 to 6 months in the areas of the Burn
Pits and the Burn Pit #1 Runoff Area and evaluate the effect of recharging on
remedy. Also re-evaluate cost effectiveness of continuing VER at Site 1.
Recommendation: Suspend operation of BIW-2 for 12 — 18 months and
evaluate the impact of this suspension and the necessity for continued operation in
the 2012 and/or 2013 Annual Long-Term Monitoring Reports.
Recommendation: Re-initiate groundwater collection and recharging at Site 3
for 3 — 6 months to confirm that no further active cleanup is required for the IRP
Site 3 source areas.

Affect Current
Protectiveness

Affect Future Milestone Date

Protectiveness

Oversight
Party

Implementing
Party

No
OU(s): OU-1

09/30/2017

No Federal Facility | EPA/State

Issue Category: Monitoring

Issue: None

Recommendation: Re-survey the IRZ Area monitoring wells and re-validate
or revise the Conceptual Site Model for this area to more fully evaluate the impact
of the change of the surface water elevation since the beaver dam was breeched
by Massport in 2010. This should be accomplished as soon as possible and an
analysis of the current vertical hydraulic gradients should be included in the 2012
Annual Long-Term Monitoring Report.

Affect Current
Protectiveness

Affect Future Milestone Date

Protectiveness

Oversight
Party

Implementing
Party

No

|| m————

OU(s): OU-

Issue Category: Monitoring

No Federal Facility | EPA/State

09/30/2017
—

3/IRP Site 6

Issue: None
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Recommendation: Determine whether or not the groundwater compliance
boundary is adequately defined by the current network of monitoring wells and
provide a satisfactory/acceptable explanation for the dissolved arsenic that has
been found on Hanscom Field. If this is not accomplished in the next 3-5 years
then a ROD Amendment or Explanation of Significant Difference will be required
to address the Groundwater Compliance Boundary component of the ROD.

Affect Current | Affect Future Implementing Oversight Milestone Date
Protectiveness | Protectiveness | Party Party
No No Federal Facility | EPA/State 09/30/2017

OU(s): OU- Issue Category: Institutional Controls

3/IRP Site 21
Issue: None
Recommendation: Since Buildings 1823, 1833 and 1834 are either on or
adjacent to OU-3/IRP Site 21 and VOC contamination occurs in the unsaturated
zone and/or the uppermost saturated zone at this site, the subsurface vapor
intrusion to indoor air pathway exposure pathway needs to be evaluated in
accordance with EPA’s 2002 draft guidance. This evaluation should be
completed within 6 months using the Long-Term Monitoring data scheduled to be
collected in the fall of 2012.

Affect Current | Affect Future Implementing Oversight Milestone Date

Protectiveness | Protectiveness | Party Party

No No Federal Facility | EPA/State 03/31/2017

OU(s): OU- Issue Category: Operations and Maintenance

3/IRP Site 21
Issue: None
Recommendation: Continue to implement Remedial Process Optimization
initiatives as suggested by operational experience, monitoring and the evolution
of new applicable remediation technologies to complete the cleanup in the most
cost effective and timely manner possible.

Affect Current | Affect Future Implementing Oversight Milestone Date

Protectiveness | Protectiveness | Party Party

No No Federal Facility | EPA/State 09/30/2017

ouU(s): OU-
3/IRP Site 21

Issue Category: Monitoring

Issue: None

Recommendation: Install additional monitoring wells in Zone 2 of Site 21 to
evaluate whether or not expansion of the active recovery network to cover more
of this Zone would be beneficial in expediting the cleanup of Zone’s 2

groundwater.

Affect Current | Affect Future Implementing Oversight Milestone Date
Protectiveness | Protectiveness | Party Party
No No Federal Facility EPA/State 09/30/2017
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Protectiveness Statement(s)

Include each individual OU protectiveness determination and statement. If you need to add
more protectiveness determinations and statements for additional OUs, copy and paste the
table below as many times as necessary to complete for each OU evaluated in the FYR
report.

Operable Unit: Protectiveness Determination: Addendum Due Date
OuU-1 Short-term Protective (if applicable):
Click here to enter date.

Protectiveness Statement:
The remedy at OU-1 is protective of human health and the environment, and in the interim, exposure
pathways that could result in unacceptable risks are being controlled.

Operable Unit: Protectiveness Determination: Addendum Due Date
OU-2/IRP Site 4 Short-term Protective (if applicable):
Click here to enter date.

Protectiveness Statement:
The remedy at OU-2/IRP Site 4 is protective of human health and the environment, and in the interim,
exposure pathways that could result in unacceptable risks are being controlled.

Operable Unit: Protectiveness Determination: Addendum Due Date
OU-3/IRP Site 6 Short-term Protective (if applicable):
Click here to enter date.

Protectiveness Statement:
The remedy at OU-3/IRP Site 6 is protective of human health and the environment, and in the interim,
exposure pathways that could result in unacceptable risks are being controlled.
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Operable Unit: Protectiveness Determination: Addendum Due Date

OU-3/IRP Site 21 Short-term Protective (if applicable):
Click here to enter date.

Protectiveness Statement:
The remedy at OU-3/IRP Site 21 is protective of human health and the environment, and in the
interim, exposure pathways that could result in unacceptable risks are being controlled.

Sitewide Protectiveness Statement (if applicable)

For sites that have achieved construction completion, enter a sitewide protectiveness
determination and statement.

Protectiveness Determination: Addendum Due Date (if applicable):
Short-term Protective Click here to enter date.

Protectiveness Statement:

The remedies in-place at the Hanscom Field/Hanscom AFB Superfund Site are protective of human
health and the environment, and in the interim, exposure pathways that could result in unacceptable
risks are being controlled.

5|Page



4th Five-year Review Report, August 2012
Five-Year Review Report

I. Introduction

The United States Air Force has conducted a five-year review of the remedial actions
implemented at the Hanscom Field/Hanscom AFB Superfund Site in Bedford, Concord,
Lexington and Lincoln, Massachusetts. This is the Fourth Five-Year Review for the Hanscom
Field/Hanscom AFB Superfund Site. The triggering action for this review is the date of the
Third Five-Year Review Report, as shown in USEPA’s WasteLAN database: September 30,
2007. The five-year review is required due to the fact that hazardous substances, pollutants, or
contaminants are or will be left on site above levels that allow for unlimited use and unrestricted
exposure.

The purpose of five-year reviews is to determine whether the remedies at a site are protective of
human health and the environment or are expected to be protective of human health and the
environment. The methods, findings, and conclusions of reviews are documented in Five-Year
Review reports. In addition, Five-Year Review reports identify issues found during the review, if
any, and recommendations to address them.

The United States Air Force is preparing this five-year review pursuant to CERCLA §121 and
the National Contingency Plan (NCP). CERCLA §121 states:

If the President selects a remedial action that results in any hazardous
substances, pollutants, or contaminants remaining at the site, the President shall
review such remedial action no less often than each five years after the initiation
of such remedial action to assure that human health and the environment are
being protected by the remedial action being implemented. In addition, if upon
such review it is the judgment of the President that action is appropriate at such
site in accordance with section [104] or [106], the President shall take or require
such action. The President shall report to the Congress a list of facilities for
which such review is required, the results of all such reviews, and any actions
taken as a result of such reviews.

The United States Air Force interpreted this requirement further in the National Contingency
Plan (NCP); 40 CFR §300.430(f) (4) (ii) states:

If a remedial action is selected that results in hazardous substances, pollutants, or
contaminants remaining at the site above levels that allow for unlimited use and
unrestricted exposure, the lead agency shall review such action no less often than every
five years after the initiation of the selected remedial action.
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I1.

Site Chronology

Table 1: Chronology of Site Events

Event

Date

Initial discovery of problem or contamination

IRP Sites 4 & 6
IRP Site2& 3
IRP Site 1

IRP Site 21

5 June 1981
25 June 1982
April 1983

14 June 1990

Pre-NPL responses

Hydrogeologic Investigation of Hanscom Field
Remedial Action Plans for IRP Sites 1 thru 5
Design of IRP Site 1 Soil Removal

Design of IRP Sites 2 & 3 Drum Removal
Design of IRP Site 4 Soil Cap Old Landfill

IRP Phase II-Confirmation/Quantification-Stage 1 for IRP
Sites 6 through 13

Design of pump & treat system for Sites 1, 2 & 3
IRP Site 1 Soil Removal

IRP Sites 2 & 3 Soil & Drum Removal
Construction of IRP Site 4 Soil Cap

RI/FS for IRP Sites 6, 8 & 13

Construction of groundwater collection, treatment and
recharge system for IRP Sites 1, 2 & 3

Long-term Monitoring of IRP Site 4 (7 Rounds)
Long-term Monitoring of IRP Sites 1, 2 and 3/5
IRP Site 21 Pilot Product Recovery

Operation of groundwater collection, treatment and
recharge system for IRP Sites 1,2 & 3

Preliminary RI, IRP Site 21
IRP Site 21 SVE & Groundwater/Product Recovery

June 1982 — September 1984
September 1985 — May 1988
December 1986 — August 1987
December 1986 — August 1987
December 1986 — August 1987
November 1986 — August 1988

February 1987 — May 1988
September 1987 — August 1988
September 1987 — June 1988
September 1987 — September 1988
September 1987 — June 1992
September 1988 — January 1991

November 1989 —November 1992

November 1990; February — March 1991; August 1991
December 1990 — February 1991

23 April 1991 - present

October 1992 — March 1994
March 1993 — December 1993

NPL listing

31 May 1994

Removal Actions - OU-3/IRP Site 21

September 1995 - September 2003

Remedial Investigation/Feasibility Study completed

OU-2/IRP Site 4 Supplemental Sampling
OU-2/IRP Site 4 Risk Assessments
OU-3/IRP Site 6 Supplemental RI

OU-1 Ecological Risk Assessment
OU-3/IRP Site 21 Remedial Investigation
OU-3/IRP Site 6 Risk Assessments
OU-3/IRP Site 6 Focused Feasibility Study
OU-3/IRP Site 6 Proposed Plan

OU-1 Focused Feasibility Study

OU-1 Interim Proposed Plan

OU-3/IRP Site 21 Supp. Rl & Risk Assessments
OU-3/IRP Site 21 Feasibility Study

February 1996
April 1997
July 1998
January 1999
April 1999
July 1999
May 2000
May 2000
May 2000
June 2000
July 2000
June 2001
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Table 1: Chronology of Site Events

Event

Date

- OU-3/IRP Site 21 Proposed Plan
- OU-1 Revised Focused Feasibility Study
- OU-1 Proposed Plan

July 2001
May 2007
May 2007

ROD signature

- OU-3/IRP Site 6 ROD dated September 2000
- OU-1 IROD dated November 2000

- OU-3/IRP Site 21 ROD dated October 2001

- OU-1 ROD dated September 2007

Air Force - 14 November 2000 EPA - 5 December 2000
Air Force - 24 January 2001 EPA - 6 February 2001
Air Force - 20 August 2002 EPA - 29 August 2002

Air Force — 14 September 2007 EPA — 28 September 2007

- OU-3/IRP Site 6
-  OU-3/IRP Site 21

ROD Amendments or ESDs None
Enforcement documents (CD, AOC, Unilateral AO) None
Remedial design start

- OU-1/IRP Sites 1, 2 & 3 & OU-2/IRP Site 4 Pre-NPL

27 September 1999
3 December 2002

Remedial design complete
— OU-1/IRP Sites 1,2 & 3

- OU-2/IRP Site 4

— OU-3/IRP Site 6

- OU-3/IRP Site 21

Pre-NPL
Pre-NPL
13 April 2001
10 June 2003

Superfund Federal Facility Agreement

Air Force — 14 September 2007 EPA — 28 September 2007

Construction dates (start, finish)

- OU-1/IRP Sites 1, 2 & 3 & O(U-2/IRP Site 4
—  OU-3/IRP Site 6

—  OU-3/IRP Site 21

Pre-NPL
29 March 2001 - 17 September 2001
2 June 2003 — 15 September 2003

Construction completion date

28 September 2007

Actual remedial action start
- OU-1/IRP Sites 1,2 & 3

- OU-2/IRP Site 4

- OU-3/IRP Site 6

- OU-3/IRP Site 21

Pre-NPL
Pre-NPL
18 September 2001
15 September 2003

Final Close-out Report

n/a

Deletion from NPL

n/a

Previous five-year reviews

September 1997, September 2002, September 2007
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III. Background

Physical Characteristics

Hanscom Field/Hanscom AFB is located in the central part of Middlesex County, Massachusetts,
approximately 14 miles northwest of downtown Boston and 11.5 miles south of downtown
Lowell, Massachusetts. The complex occupies land in the towns of Bedford, Concord,
Lexington, and Lincoln (Figure 1). Topographically the Hanscom Field/Hanscom AFB area is
located in a low-lying basin surrounded by hills. The relatively flat runway portion of Hanscom
Field lies in the ancient lake bed of glacial Lake Concord. The ground surface elevation on this
former lake bed ranges from 120 to 130 feet above mean sea level (MSL). The hills south of the
air base, and Pine Hill to the west, rise to more than 200 feet MSL. Hills north of the airfield
area are more subdued, but still rise above 150 feet MSL. Former glacial Lake Concord and
Hanscom AFB on its southern edge, drain to the Shawsheen River, which flows north-northeast
from the site to join the Merrimack River approximately 15 miles downstream. The topography
and surficial geology of the Hanscom Field/Hanscom AFB area is illustrated in Figure 2.

The Department of Defense (DoD) initiated its Installation Restoration Program (IRP)
concurrently with CERCLA with the overall goal of cleaning up contamination on DoD
installations. The USAF began implementing the IRP at Hanscom AFB during the early 1980s
with records reviews, interviews and field investigations to identify potentially contaminated
sites. Subsequently Hanscom AFB, including Hanscom Field, was listed on the USEPA
National Priorities List (NPL) in 1994. Of the 22 individual Hanscom AFB IRP sites with
known or suspected contamination, 6 with on-going remedial actions have been designated as
CERCLA sites and fall under jurisdiction of the USEPA and are the subject of this review.
These CERCLA sites were grouped into the following three Operable Units OUs):

Operable Unit 1(OU-1)

e IRP Site 1 Fire Training Area II

e IRP Site 2 Paint Waste Disposal Area

e [RP Site 3 Jet Fuel Residue/Tank Sludge Disposal Area
Operable Unit 2 (OU-2)

e [IRP Site 4 Sanitary Landfill

Operable Unit 3 (OU-3)

e [RP Site 6 Landfill/Former Filter Beds

e [RP Site 21 Unit 1 Petroleum Release Site

The location of these three Operable Units is shown in Figure 1.
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Upon the designation of Hanscom Field/Hanscom AFB as a NPL Site in 1994 USEPA reviewed
the listing of all of the IRP sites to identify those not subject to CERCLA because of the
CERCLA petroleum exclusion clause. IRP sites identified at this time as non-CERCLA sites
included IRP Sites 9, 11, 12, 14, 15, 16, 17, and 18. Subsequently, following additional review
of site investigation data, IRP Sites 13 and 22 were also determined to be non-CERCLA sites.
Please note that non-CERCLA/petroleum sites are regulated by the Massachusetts Contingency
Plan (MCP) with regulatory oversight by the Massachusetts Department of Environmental
Protection (MassDEP).

There are 16 IRP Sites not covered by this Five-Year Review because they have either been
closed-out with regulatory concurrence or are non-CERCLA sites being regulated by the MCP.
The status of these 16 sites is as follows:

IRP
Site  Name Status Date Document
5 Fire Training Area I Closed-out  9/27/1991  AF DD (note 1)
7 Industrial Wastewater Treatment System  Closed-out ~ 1/22/1991  AF DD (note 2)
8 Scott Circle landfill Closed-out  12/23/1991 AF DD (note 3)
9 Administration Building Jet Fuel Spill Closed-out  1/22/1991  AF DD
10 Mercury Spill at Building 1128 Closed-out  12/19/1989 AF DD (note 2)
11 Various Fuel Spills on Runways & Taxiways Closed-out ~ 1/22/1991  AF DD
12 AAFES Service Station Gasoline Leak Closed-out  1/22/1991  AF DD
13 Motor Pool Gasoline Leak MCP Long-
Term Monitoring 1/19/1999  Class C RAO
14 Multi-site UST Investigation Closed-out  10/19/2000 AF DD
15 Multi-site UST Removal Closed-out  10/19/2000 AF DD
16 Contamination at Building T-860 Closed-out  9/30/1994  AF DD
17 Contamination at Building 1103 Closed-out  9/30/1993  AF DD
18 Contamination at Building 1102-C Closed-out  9/30/1993  AF DD
19 Suspected Dump Site Closed-out  9/30/1994  AF DD (note 2)
20 Suspected Fire Training Area Closed-out  2/6/2001 OU-1 IROD
22 AAFES Service Station Petroleum Leaks =~ MCP Long-
Term Monitoring 8/26/1997  Class C RAO

Note 1 - Closed-out reconfirmed by OU-1 IROD dated November 2002
Note 2 - Closed-out reconfirmed by USEPA letter dated July 5, 2000
Note 3 - Closed-out reconfirmed by USEPA letter dated September 28, 2001

Page -5




4th Five-year Review Report, August 2012

Land and Resource Use

Hanscom AFB is an active base owned and operated by the Federal government through the
Department of the USAF. Hanscom AFB is home to the Electronic Systems Center (ESC), a
dynamic organization with the important mission of providing the latest in command and control
and information systems for the Air Force, the Department of Defense and our allies. ESC
currently manages approximately 200 programs and has an annual budget of more than $5
billion. Many systems represent America's most valuable defense assets, such as the E-3
AWACS and the E-8 Joint STARS.

Hanscom Field, located adjacent to, and north of the Base, is a full-service General Aviation
airport owned by the Commonwealth of Massachusetts and operated by the Massachusetts Port
Authority (Massport) and the Federal Aviation Administration. However, prior to 1973, the
USAF leased the runways and flight line (that are now part of Hanscom Field) from the
Commonwealth and the primary mission of Hanscom AFB was the operational maintenance of
fighter aircraft and research and development support.

Massport’s 2005 L.G. Hanscom Field Environmental Status and Planning Report (ESPR) and the
most recent (November 2003) Hanscom AFB General Plan Update (master plan) indicate that
there are currently no plans to change the existing land use of Hanscom Field/Hanscom AFB in
the future. These documents also state that potable water for Hanscom Field and Hanscom AFB
is obtained from local municipal suppliers (Bedford, Concord and Lexington).

Groundwater beneath Hanscom Field/Hanscom AFB is not currently used as a drinking water
supply, and it is not expected to be so used in the future.

However, MassDEP also has classified groundwater in Hanscom Field/Hanscom AFB as Class I
“high use and value” and the groundwater in the Town of Bedford has been designated as GW-1
(i.e., as a potential future drinking water supply) under state law by means of a Town of Bedford
Aquifer Protection District by-law that was enacted through a process authorized by MCP and
implemented through the state regulations. (Bedford’s Aquifer Protection Districts are shown on
Figure 3.) In addition MassDEP has classified sections of the area as a Non-Potential Drinking
Water Source (Medium Yield). The MCP defines ‘“Non-Potential Drinking Water Source” as,
“Those portions of high and medium yield aquifers which may not be considered as areas of
groundwater conducive to the locations of public water supplies.” The MassDEP groundwater
classification maps for each of the source (IRP Site) areas are included as Figures 4 through 8.

A well inventory was conducted for Hanscom AFB by M&E as part of the Remedial
Investigation of IRP Site 6. The objective of the well inventory was to identify and locate all
public water supply wells, private drinking water wells, and industrial, irrigation, and monitoring
wells within a three-mile radius of Hanscom AFB. Subsequently, in October 2000, officials
from Hanscom AFB met with the Director of the Board of Health in the Town of Bedford to
review the location of any wells installed after the M&E survey. These surveys revealed that
there are five private wells located within 1.4 miles of the northeastern corner of Hanscom AFB,
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in Bedford. The two nearest private wells are located 1.2 miles north-northeast, and 1.3 miles
northeast of the northeastern corner of Hanscom AFB, respectively. The closest active public
wells are the Town of Bedford Shawsheen Road Wellfield located approximately 2.3 miles
northeast of the northeastern corner of Hanscom AFB. The MassDEP map showing Public
Water Supply Wells in the vicinity of Hanscom Field/Hanscom AFB is included as Figure 10.
Please note Bedford’s inactive Hartwell Road well field is also shown.

OU-1/IRP Sites 1,2 & 3: OU-1 is an area with groundwater contamination that includes three
distinct areas of concern, known as IRP Sites 1, 2, and 3, which are all located on Hanscom
Field. OU-1 includes parts of Hanscom Field and the wetland areas/former beaver ponded area
to the north/northeast of the airfield known as the Jordan Conservation Area and the Hartwell
Town Forest which are owned by the Town of Bedford. There are deed restrictions on the
Bedford property which limit use to passive and/or active recreation use. There is also a small
section of OU-1 which is leased from the Commonwealth by Hanscom AFB and used as a
campground and as the site of the central groundwater treatment facility for OU-1. The
November 2003 Hanscom AFB Base General Plan Update (master plan) identifies the
campground area as “Outdoor Recreation” and the treatment facility area as “Industrial” in both
the existing and future Land Use Plans. The General Plan Update also shows each of these
airfield sites with “Environmental Constraints” (because of IRP Site status) and with
“Operational Constraints” (due to location on Hanscom Field).

Potable water for the campground and treatment facility is provided by the Town of Bedford
public water distribution system. The wetland area to the north/northeast of the airfield was
delineated and named Wetland B during the Air Force Comprehensive Ecological Analysis by
LEC in 1992-1995 (LEC, 1997). Wetland B is a mature forested swamp associated with a
tributary of the Shawsheen River. Subsequent to the LEC investigations, beavers dammed the
drainage channel resulting in a significant portion of the former wetland becoming inundated
killing off most of the tress. Therefore, the nomenclature of Wetland B/beaver pond has been
adopted to represent this mixed habitat in documents issued prior to 2011. However, in May
2011 Massport removed 10 beavers from his area, installed a beaver deceiver in the stream and
breeched the beaver dam at end of Runway 23-5. Since then water levels have been significantly
lower in the drainage ditch that receives the groundwater treatment system’s discharge and most
of the ponded water has disappeared.

IRP Site 1, situated in the town of Bedford, is a former Air Force fire training area
located on a relatively flat plateau on the southeast side of Hartwell Hill and northwest of
Hanscom Field Runway 5-23. The area is slightly higher than the runways and the
wetlands to the northeast. This area was reportedly used for fire training from the late
1960s through 1973. Today the area is fenced open space.
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IRP Site 2, situated in the town of Bedford, is the site of drum burial pits located on
Hanscom Field north of Runway 11-29 and east of Runway 5-23 which were used for
disposing of waste solvents and paint from 1966 to 1972. The area is the same elevation
as the runways and is slightly higher than the wetlands to the north. Prior to the remedial
activities discussed below the site was devoid of most vegetation, possibly because of the
sand cap placed over the site following the burial of the drums. Today the area is grassed
open space cover by a groundwater recharge system within the security fence perimeter
of Hanscom Field.

IRP Site 3, situated in the town of Concord, is the site of drum burial pits located on
Hanscom Field in a triangular area bounded by Taxiway "Whiskey" to the north,
Taxiway "Mike" to southwest and Runway 5-23 to the southeast. The area is the same
elevation as the runways. Today the area is grassed open space cover by a groundwater
recharge system within the security fence perimeter of Hanscom Field.

OU-2/IRP Site 4: IRP Site 4 is a municipal waste landfill which covers 10.5 acres and is located
approximately 1,800 feet southeast of the approach end of Runway 5-23 on Hanscom Field. Pre-
1964 topographic maps of the area indicate that the site was a wetland area associated with EIm
Brook. As discussed below the Remedial Action constructed in 1988 placed an impervious cap
over the area. The area is also bermed with drainage ditches to channel runoff from the capped
area to the wetlands. Today the area is grassed open space with a softball field in the southern
half. The landfill is situated predominantly in the town of Lincoln, with a small portion
protruding into the bordering town of Concord. The November 2003 Hanscom AFB Base
General Plan Update (master plan) identifies this airfield site as one with “Environmental
Constraints” (because of IRP Site status) and with “Operational Constraints” (due to location on
Hanscom Field).

OU-3/IRP Site 6: OU-3/IRP Site 6 is approximately 15 acres in area and is located in the
northeast portion of Hanscom AFB and is situated in both the town of Bedford and the town of
Lexington. The site is bounded to the north by a former railroad spur, to the northeast by a
wetland area and small pond, to the east by a commercial industrial park, to the south by a
service road (Hunter Street), and to the west by IRP Site 21, the former aviation storage facility.
IRP Site 6 consists of three distinct areas: the former filter beds (including the former sludge
beds) and two (2) hillside landfill areas (south and west). The former filter bed area is higher
than the wetlands to the north. As discussed below the Remedial Action constructed in 2001 re-
graded and placed a pervious cap over the three landfill areas of the site.

IRP Site 6 was classified in the 1998 Hanscom Air Force Base General Plan (master plan) as
industrial in both the existing and future Land Use Plans. Based upon this designation there was
a potential for future industrial use of the site. However, the 2003 General Plan Update includes
the following as a change from the 1998 Plan: “Most of the area designated Industrial at IRP
Site 6 in the Building 1800 series area was changed to Open Space since Land Use Controls
associated with the ongoing remedial action constrain development.”
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Today IRP Site 6 is a grassed area which is fenced and locked with “No Digging, No Dumping”
signs posted. The site is periodically used by Air Force personnel for readiness training that does
not require digging. The November 2003 General Plan Update identifies the Site 6 area as
“Open Space” in both the Existing and Future Land Use Plans. The General Plan Update also
shows the site with “Environmental Constraints” (because of IRP Site status and proximity to
wetlands and the Shawsheen River) and with “Operational Constraints” (due to proximity to
Hanscom Field). Through these measures the use of the site is well controlled and managed.
There are currently no plans to change the existing use of IRP Site 6 in the future.

An area adjacent to the southeast portion of the site is used as a municipal waste transfer station
for all municipal waste produced at Hanscom AFB and a sand and salt storage dome is located
adjacent to the southwest corner of the site. Land use in adjacent and surrounding areas in close
proximity to the site currently includes an occupied industrial park located east of the site,
unoccupied wetland areas just north and northeast of the filter bed area, a former railroad spur to
the north of the site, and an industrial area of the base to the west of the site.

OU-3/IRP Site 21: OU-3/IRP Site 21 is approximately 5 acres in area, situated in the town of
Bedford, in the northeast portion of Hanscom AFB and adjacent to IRP Site 6. The Shawsheen
River bounds the site to the north. IRP Site 21 is the area of a former aviation fueling facility
that was used for storage, off-loading, and dispensing of jet fuel and aviation gasoline from at
least 1945 through 1973, and to store and distribute No. 2 fuel oil during the early 1970s. Fuel
was stored in aboveground and underground storage tanks, which had associated pump houses
and a network of underground piping. This area was also used for the storage of cleaning
solvents and other petroleum products (oils and lubricants) associated with aircraft and vehicle
maintenance.

Today the northern half of the site is a controlled/fenced parking area for privately owned
recreational vehicles. The southern half of the site includes Building 1823, which is currently
used as the base entomology facility; the former aboveground storage tank (AST) area which is
currently used by the Base roads and grounds maintenance organization for equipment and
materials storage, wood/brush chipping, and composting; and Buildings 1833 and 1834 used for
the base’s maintenance material receiving and storage.

The area of IRP Site 21 is classified in the Hanscom Air Force Base General Plan (master plan)
as either “Outdoor Recreational” or “Industrial” in both the Current Land and Future Land Use
Plans. The General Plan Update also shows the site with “Environmental Constraints” (because
of IRP Site status and proximity to Shawsheen River) and with “Operational Constraints” (due to
proximity to Hanscom Field). There are currently no plans to change the existing use of IRP Site
21 in the future.

Page -9




4th Five-year Review Report, August 2012

History of Contamination

Hanscom AFB’s initial action in implementing CERCLA was the submission of Notification of
Hazardous Waste Site forms to USEPA on 5 June 1981, which identified IRP Sites 4 and 6 as
land filled areas where hazardous waste may have been disposed. Following discussions with
long-time employees, this initial notification was amended with the submission of additional
Notification of Hazardous Waste Site forms to USEPA on 25 June 1982, which identified IRP
Sites 2 and 3 as areas sites where hazardous waste may have been disposed. Also, in 1982 IRP
actions at Hanscom Field/Hanscom AFB commenced with the conduct of a preliminary
investigation of IRP Site 3. Subsequently Roy F. Weston, Inc. was retained by Hanscom AFB to
conduct a hydrogeologic investigation at Hanscom Field to assess the potential for past waste
disposal activities at Hanscom field to impact the water quality at the Town of Bedford’s
Hartwell Road wellfield. This investigation confirmed the existence of contamination at IRP
Sites 2 and 3 and also identified contamination in the area designated as IRP Site 1.

In 1984, JRB Associates, Inc. was retained by Hanscom AFB to complete an Installation
Assessment/Records Search. The purpose of this investigation was to identify the potential for
environmental contamination from past waste management practices, evaluate the probability of
contaminant migration, and assess the potential hazard posed by past disposal activities. 5 of the
6 specific sites covered by this Five-Year Review (IRP Sites 1, 2, 3, 4, & 6) were documented in
this report.

In June 1990, petroleum product identified as jet fuel (JP-4) was found in a foundation
investigation boring for an addition to Building 1823 and in September 1990, during the cleaning
of the abandon fuel transfer pipeline, No. 2 fuel oil was released from the end of the former rail
tank car unloading header. Also, in December 1990 during the removal of abandoned
underground storage tanks (USTs) connected to the floor drains of out of commission pump
houses (Buildings 1818 and 1828), LNAPL was found in both of the UST excavations.
Subsequently, the former fuels area was designated IRP Site 21.

OU-1/IRP Sites 1, 2 & 3: OU-1 is an area with groundwater contamination that includes three
distinct areas of concern, known as IRP Sites 1, 2, and 3, which are all located on Hanscom
Field. These three sites are confirmed groundwater contamination source areas. Contaminants
of Concern (CoCs) at OU-1 consist of chlorinated and aromatic volatile organic compounds
(VOCs) and the VOCs with the highest concentrations being trichloroethene (TCE), 1,2-
dichlorothene (1,2-DCE) and vinyl chloride. Dense non-aqueous phase liquid (DNAPL) is
known to have been present at Site 1 and is suspected to have been present in other areas within
OU-1; however, monitoring date in recent years suggests that most of the DNAPL has been
remediated. While the extent of any residual DNAPL is not fully known it is believe to be fully
contained and within the capture zone of the existing collection system. This conclusion is
supported by long-term monitoring data which has not found dissolved-phase contaminant
concentrations in groundwater which are indicative of nearby DNAPL in monitoring wells
down-gradient of the existing collection system.
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IRP Site 1, located at the north end of the airfield was reportedly used from the late
1960s through 1973 for fire training exercises. Two (2) burn pits were used at this site.
There is also any area designated as Burn Pit #1 Runoff Area adjacent to Burn Pit #1
where visible contaminant staining was noted in the RI. Waste oils, solvents, paint
thinners, and degreasers were collected from around the base, dumped into pits, ignited,
and then extinguished. Occasionally, aircraft wrecks and fuselages were burned in the
pits. The size of the pits was estimated to be 15 feet by 20 feet each (Figure 11). There
is no information indicating that a liner or containment was used at these pits.

IRP Site 2, located in the northeast portion of the airfield, was used for disposing of
waste solvents and paint from 1966 to 1972. Metal plating wastes may also have been
disposed in this area from the early 1960s through 1972. During the 1988 removal action
four (4) drum burial pits of various sizes were found and excavated (Figure 12). There is
no information indicating whether any type of liner or containment was used at these pits.

IRP Site 3, located in a triangular area in the western portion of the airfield bounded by
Taxiway "Whiskey" to the north, Taxiway "Mike" to the southwest and Runway 5-23 to
the southeast. According to the Phase I Records Search several hundred drums of waste
oils and paint wastes were buried at the Jet Fuel Residue Area during the period of 1959
to 1969. Disposal at the Tank Sludge Area, which is located within the same triangular
area and to the northwest of the Jet Fuel Residue Area, reportedly occurred during the
early 1960°s. Because of the close proximity of this site to the Jet Fuel Residue Area,
both areas were discussed and evaluated as one site (Figure 13). During the 1988
removal action ten (10) drum burial pits of various sizes were found and excavated.
There is no information indicating whether any type of liner or containment was used at
these pits.

OU-2/IRP Site 4: IRP Site 4, located on the southwestern corner of Hanscom Field, was used as
the Hanscom AFB municipal waste landfill from December 1964 until December 1974 (Figure
14). During its active life, the landfill was intended to be used primarily for the disposal of solid
waste, however, the IRP Phase I — Records Search report states that interviews with Base
personnel confirmed that dumpsters containing waste from all shops and research laboratories
were emptied into the landfill during its 10-year operation. No attempt was made to segregate
hazardous materials from non-hazardous materials. A review of the 1980 chemical inventory
and waste management practices of Hanscom AFB revealed that the following types of
compounds and associated empty containers were routinely discarded into dumpsters and
disposed of in the landfill: battery acid; bonding compounds; fuels; medical wastes; inks and
paints; mercury; photographic chemicals (developers, fixers, toners); spent acids (HF, H2SO4,
HCI, HNO3); and trichloroethene (TCE) and other cleaning solvents. The landfill ranges from 10
to 15 feet deep and is estimated to have a volume of 210,000 cubic yards.

OU-3/IRP Site 6: IRP Site 6, located on the northeastern corner of Hanscom AFB, consists of
three distinct areas: the former filter beds (including the former sludge beds); the south landfill
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Fourth (2012) Five-Year Review Issues — There are no issues related to current site operations,
conditions, or activities that affect current and/or future protectiveness of any of the Hanscom
Field/Hanscom AFB remedies.

Fourth (2012) Five-Year Review Recommendations and Follow-up Actions

Recommendations and Follow-up Actions: The following are required and suggested
improvements to current site operations, activities, remedies, or conditions. Hanscom AFB is
responsible for their implementation with regulatory oversight by USEPA Region I and/or
MassDEP.

OU-1/IRP Sites 1,2 and 3

e Continue to implement Remedial Process Optimization initiatives as suggested by
operational experience, monitoring and the evolution of new applicable remediation
technologies to complete the cleanup in the most cost effective and timely manner
possible, and

e Re-survey the IRZ Area monitoring wells and re-validate or revise the Conceptual Site
Model for this area to more fully evaluate the impact of the change of the surface water
elevation since the beaver dam was breeched by Massport in 2010. This should be
accomplished as soon as possible and an analysis of the current vertical hydraulic
gradients should be included in the 2012 Annual Long-Term Monitoring Report,

e Surface recharge for 3 to 6 months in the areas of the Burn Pits and the Burn Pit #1
Runoff Area and evaluate the effect of recharging on remedy. Also re-evaluate cost
effectiveness of continuing VER at Site 1.

e Suspend operation of BIW-2 for 12 — 18 months and evaluate the impact of this
suspension and the necessity for continued operation in the 2012 and/or 2013 Annual
Long-Term Monitoring Reports, and

e Re-initiate groundwater collection and recharging at Site 3 for 3 — 6 months to confirm
that no further active cleanup is required for the IRP Site 3 source areas.

OU-2/IRP Site 4 - none

OU-3/IRP Site 6
e Determine whether or not the groundwater compliance boundary is adequately defined by
the current network of monitoring wells and provide a satisfactory/acceptable explanation
for the dissolved arsenic that has been found on Hanscom Field. If this is not
accomplished in the next 3-5 years then a ROD Amendment or Explanation of
Significant Difference will be required to address the Groundwater Compliance
Boundary component of the ROD.

OU-3/IRP Site 21
e Continue to implement Remedial Process Optimization initiatives as suggested by
operational experience, monitoring and the evolution of new applicable remediation
technologies to complete the cleanup in the most cost effective and timely manner
possible, and

I ——————
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biodegradation of the contaminants. In addition, the vertical migration of the dissolved-phase
contamination is confined by a lacustrine layer that underlies the upper (fill/sand and gravel)
water table aquifer.

Today’s (post-RA) layout of the area is shown on Figure 16 and the sketch on the following
page shows the historical layout of the area. Prior to 1960 the fuel distribution and storage
system at IRP Site 21 consisted of a railroad tank car siding where the fuel was unloaded, six
25,000-gallon USTs

, and truck loading/unloading stations located on the northern portion of the site. Post-1960 the
USTs and the truck loading/unloading stations were replaced by two 525,000-gallon jet fuel and
five 50,000-gallon aviation gasoline above-ground storage tanks (ASTs) and new truck
loading/unloading stations located on the south side of the site. This post-1960 system also
included three pump houses (#1, #2 & #3 in diagram below).
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Initial Response
All of the following actions were conducted under the Air Force initiated CERCLA based IRP
with the MassDEP as the lead regulatory agency.

Remedial Action Plans for Hanscom Field Area 1 (IRP Sites 1, 2, 3/5 and 4): In 1985 Haley
& Aldrich, Inc. (H&A) was retained to conduct investigations and prepare Remedial Action
Plans for Area 1 on Hanscom Field which included IRP Sites 1 through 5 (Figure 17). Field
investigation of the sites was conducted by H&A in 1985 and 1986. The results of this field
work are included in Appendix F of the report entitled Installation Restoration Program, Phase
1V-A, Hanscom AFB Area I. Based on the results of the field investigation H&A prepared a
Remedial Action Plan for each site. Following public review of these plans, Hanscom AFB
documented selection of each site’s Remedial Action Plan in a Decision Paper, Area 1 (Sites 1-
5) dated April 6, 1988. This Decision Paper was approved by the Base Commander on April 20,
1988. Please note that the Remedial Action Plan entitled IRP Sites 3/5 noted that ... field
investigations have failed to indicate that fire training activities or any contamination associated
with those activities can be attributed to Site 5.” Thus this Remedial Action Plan did not address
Site 5 and a Decision Document for Close-Out for Site 5, was signed by the Base Commander on
27 September 1991. This Decision Document included the determination ... that there is no
basis for the existence of this site.” and the declaration that ... the selected remedy is no action
and the site is hereby closed-out.” Regulatory confirmation of the close out of IRP Site 5 was
also subsequently documented in the OU-1 Interim Record of Decision (IROD).

Remedial Action Plans for IRP Sites 1, 2 and 3: The remedy for these sites included the
removal of drums and/or visibly contaminated soil; construction of a groundwater collection,
treatment and recharge system; and a long term monitoring program. Also included were four
(4) Boundary Interceptor Wells along the Hanscom AFB/Massport northern property boundary
with the Town of Bedford’s property. The purpose of these wells is to intercept any
contamination migrating off the airfield complex through the lower/glacial till and/or bedrock
aquifers.

Remedial Action Plan for IRP Site 4: The remedy for this former Hanscom AFB municipal
landfill included a low permeable cap, drainage measures, a compensatory wetland and long-
term monitoring.

Remedial Action Design for Hanscom Field Area 1 (IRP Sites 1, 2, 3/5 and 4): H&A was
also retained to design the remedial actions for IRP Sites 1, 2, 3/5 and 4. This effort commenced
in December 1986 and was completed in August 1987.

Remedial Action Construction - IRP Site 1: In September 1987 Enroserv Inc. was awarded a
contract for Soil Removal and Site Improvements at IRP Site 1. Field work commenced in the
spring of 1988 and was completed in August 1988. There were three areas where visibly
contaminated soils were excavated: Burn Pit #1, Burn Pit #1 Runoff Area, and Burn Pit #2
(Figure 11). A total of 2,160 tons of visibly contaminated soil was removed and transported to
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disposal facilities. Post-excavation survey data indicate that excavation depths averaged three to
four feet in the two Burn Pits, and one to two feet in the Burn Pit #1 Runoff Area. These areas
were backfilled with clean fill material.

Remedial Action Construction - IRP Sites 2 and 3: In September 1987 Hydro-dredge
Corporation was awarded a contract for Drum Removal at IRP Sites 2 and 3. Field work
commenced in October 1987 and was completed in June 1988. Buried drums were excavated
from Sites 2 and 3 in January and February, 1988. The majority of the drums were empty and
only 660 gallons of liquids were recovered. Site 2 contained 4 drum excavation pits (Figure 12)
and Site 3 contained 10 drum excavation pits (Figure 13). A total of 1,896 tons of visibly
contaminated soil was removed from the pits along with the drums and transported to licensed
off-site disposal facilities. The pits were backfilled with the remaining excavated soil and 1,617
tons of clean fill with the intent that any residual contamination would be captured by the
groundwater collection trench installed around the perimeter of the site.

Remedial Action Construction - IRP Site 4: In September 1987 WES Construction
Corporation was awarded a contract for Soil Cap Old Landfill which included a low permeable
cap, drainage measures, and a compensatory wetland. Field work commenced in April 1988 and
was completed in September 1988 (Figure 14).

Remedial Action Construction — Groundwater Collection, Treatment and Recharge System
for IRP Sites 1,2 and 3: In September 1988 R. Zoppo Co., Inc. was awarded a contract to
construct a groundwater collection, treatment and recharge system for IRP Sites 1, 2 and 3.
Components of the system (see Figure 18) included:

e (entral groundwater treatment facility

e Underground piping and electrical to and from the treatment facility and remote
groundwater collection points

e Upper (surface/unconfined) aquifer groundwater collection trenches with pump station at
each site

e Groundwater recharge basins at IRP Sites 2 and 3

e Four boundary interceptor wells (BIWs) aligned along the Hanscom AFB/Massport
northern property boundary with the Town of Bedford’s property. These wells are
constructed to collect groundwater from both the lower and bedrock aquifers.

The contractor received a Notice to Proceed in December 1988 and startup testing of the
completed project was conducted between November 1990 and April 1991.

Long-Term Monitoring of IRP Site 4: In 1989 Environmental Resources Management, Inc.
was awarded a contract to conduct long-term monitoring of groundwater and surface water at
IRP Site 4. A total of seven rounds of sampling were completed between December 1989 and
September 1992. Environmental Resources Management’s final report for this long-term
monitoring was issued in November 1992.
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Technical Document to Support No Further Action Planned, IRP Site 4: This document,
which was signed by the Electronic System Center Commander on 30 September 1993, states
that “A permanent response action solution has been achieved (landfill cap). Groundwater and
surface water monitoring has determined that a condition of no significant risk of harm to health,
safety, public welfare and the environment foreseeable future exists at the site. ....... thus the
selected remedy is the No further Action alternative and the site is hereby closed-out.”

Remedial Action Operation — Groundwater Collection, Treatment and Recharge System
for IRP Sites 1, 2 and 3: In January 1991 Metcalf & Eddy Services was awarded a contract for
the operation and maintenance of the Groundwater Collection, Treatment and Recharge System
for IRP Sites 1, 2 and 3. The locations of the components the Groundwater Collection,
Treatment and Recharge System for IRP Sites 1, 2 and 3 are shown in Figure 18. Regular/daily
operation of the system was started on 23 April 1991 and on 6 May 1991 the system went to
around-the-clock operation (and has continued around-the clock ever since). The maximum flow
capacity of the treatment facility is approximately 320 gallons per minute (gpm). Attachment
C-1 provides a summary listing of OU-1 Groundwater Collection, Treatment and Recharge
System Key Dates/Milestones. Initially groundwater was collected via the collection trenches at
IRP Sites 1, 2 and 3 and from the four boundary interceptor wells (BIW-1, BIW-2, BIW-3 &
BIW-4) and pumped to the central treatment facility. The collected groundwater is pumped to a
40,000-gallon equalization tank at the treatment facility and then from the equalization tank it is
pumped through two air stripping towers connected in series to remove the contaminants of
concern (VOCs). The water cascades downward through materials (similar to whiffle balls)
within the towers while air is blown upward. Contaminants are removed from the groundwater in
this process and go into a gaseous phase. The water that leaves the towers, called effluent, is
sampled and analyzed to ensure that it meets regulatory discharge parameters. The treated
effluent can be pumped to, and recharged (returned to the groundwater) at, Sites 1, 2 and/or 3
and/or discharged to a drainage channel between the treatment plant and the northeast-southwest
runway of Hanscom Field. This drainage channel flows to the Wetland B/beaver pond north of
Hanscom Field. The treatment facility also has an off-gas treatment system consisting of 2
granular activated carbon units connected in series which removes the VOCs from the air from
the stripping towers before the air is discharged into the atmosphere.

IRP Site 1, 2 & 3 Decision Document No Further Response Action Planned: This document,
which was signed by the Base Commander on 9 April 1992, states that “...... This determination
is protective of human health and the environment, and attains Federal and State requirements
that are applicable or relevant and appropriate, and cost effective. This declaration is to continue
operation of a pump and treat system until the groundwater meets acceptable levels.”

Long-Term Monitoring of IRP Sites 1,2 and 3: H&A was also retained to conduct the long
term monitoring of IRP Sites 1, 2 and 3. Between January 1986 and October 1988 H&A
completed 3 rounds of groundwater monitoring in OU-1. Round 1 (January & March 1986),
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Round 2 (September-October 1987) and Round 3 (September-October 1988) were associated
with the development of the Remedial Action Plans, the design of the Remedial Actions and to
establish a baseline prior to commencement of groundwater treatment. Round 4 (November
1990), Round 5 (February-March 1991) and Round 6 (August 1991) were designed to provide
long term monitoring information on the performance of the groundwater treatment facility and
the potential off-site migration of groundwater contaminants from Hanscom field. Upon review

of the Round 6 data MassDEP requested that the monitoring network be expanded to better
access the effectiveness of the pump & treat system. 30 additional monitoring wells were
installed prior to further sampling. Subsequently Round 7 (June-July 1994) and Round 8

(November 1994) were completed.

OU-3/IRP Site 21: The initial response actions conducted at IRP Site 21 are summarized Table

2 below.
Table 2: IRP Site 21 Remedial Actions
Date Authority Action Results
. Passive Recovery System (1
MCP Interim h
. recovery well) for 8 weeks in the .
1990-1991 3I\‘/E:a;sllére/DEP Case No. vicinity of Building 1823. 25 gallons of jet fuel recovered
Contractor: GZA Remediation, Inc.
1,400 tons of petroleum
200 Linear Feet of Horizontal contaminated soil removed
Recovery Trench. Operation of Sail
. Vapor Extraction (SVE) system for 4 226,420 gallons of groundwater
MCP Interim Measure/ months. and Groundwater recovered/treated
1993 DEP Case No. 3-3315 ‘
Recovery/Treatment System for 8 62 gallons of petroleum product
months. recovered
Contractor: Zenone, Inc. 185 gallons of SVE solvent
recovered
9 to 13 Recovery Wells & Zenone’s | 3,191,356 gallons of groundwater
Recovery Trenches. Operation of recovered/treated
Soil Vapor Extraction (SVE) and
1 h .
053351;9%1 CERCLA Removal Action | Groundwater Recovery/Treatment rlégg&egggons of petroleum product
System Sep 95 thru Oct 98.
Contractor: Kestrel Drilling and 1,679 gallons of SVE solvent
o recovered
Remediation, Inc.
3 Recovery Wells. Operation
Vacuum Enhanced Recovery (VER)
1999-2000 | CERCLA Removal Action | System Sep 99 thru Jul 00 67,730 gallons of groundwater
. recovered/treated
Contractor: Arcadis Geraghty &
Miller, Inc.
Continued Operation of Vacuum
. Enhanced Recovery (VER) System | 231,408 gallons of groundwater
2000-2003 | CERCLA Removal Action and groundwater monitoring recovered/treated
Contractor: IT Corp
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Long-Term Monitoring of IRP Sites 21: A component of the Removal Action which
commenced in September 1995 was the long-term monitoring of groundwater contaminant
concentrations and the thickness of the LNAPL in selected IRP Site 21 monitoring and recovery
wells. Long-term groundwater sampling rounds were conducted in April 1996, June 1996,
December 1996, March 1997, June 1997, December 1997, April 1998, June 1998, September
1998, April 1999, July 1999, May 2000, October 2000, January 2001, May 2001, October 2001,
May 2002 and October 2002.
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Basis for Taking Action

OU-1/IRP Sites 1, 2 and 3 Groundwater Contamination: CoC concentrations in OU-1
groundwater exceed federal drinking water standards (i.e., MCLs and non-zero MCLGs), state
drinking water standards (i.e., MCLs) and state groundwater risk characterization standards (i.e.,
MCP Method 1 GW-1 standards) at many locations.  As a result there is an unacceptable risk
to human health from the ingestion of this groundwater. The nature and extent of groundwater
contamination in the three aquifers in the OU-1 area (upper, lower, and bedrock) have been
evaluated in detail through the OU-1 Long-Term Monitoring Program. Following Hanscom’s
designation as a NPL site in 1994, USEPA reviewed H&A’s Long-term Monitoring Rounds 7
and 8 data and requested that the monitoring network be expanded again to better access the
effectiveness of the pump & treat system and to better define the nature and extent of
contamination from the airfield (OU-1) sites. 22 additional monitoring wells were installed prior
to further sampling.

Subsequently Round 9 (June-July 1996) and Round 10 (May 1997) were completed. During this
period CH2M Hill was retained to complete CERCLA Risk Assessments, a Focus Feasibility
Study and an Interim Record of Decision (IROD) for OUI1. As part of this effort groundwater
flow and solute transport models were developed. These indicated a need for an additional
cluster (3) monitoring wells in the Bedford forest northeast of the boundary interceptor wells to
confirm the models’ projection of the off-site contaminated groundwater plume. The additional
well cluster was installed prior to H&A’s Round 11 (May 1998). The Round 11 (and subsequent
monitoring) results for the additional cluster are consistent with what was projected by the
model. The results of Sampling Round 11 and a summary of all earlier H&A sampling rounds
are presented in the Round 11 Sampling Report (H&A, 1998). Following H&A’s Round 11 the
focus of the Long-Term Monitoring Program changed to the monitoring of the effectiveness of
the on-going remedial actions and progress towards attainment of RAOs and the complete
cleanup of OU-1. In 1999 Hanscom AFB issued a long-term monitoring plan for OU-1 which
reflected the changed focus. Also at this time the responsibility for the long-term monitoring of
OU-1 (in accordance with the Long-Term Monitoring Program) was shifted to the contractor
responsible for the operation and maintenance (O&M) of the OU-1 remedial actions. Also, since
1999, the Long-Term Monitoring Program has been subject to the Remedial Process
Optimization (RPO) process in that sampling points and frequency are re-evaluated after each
round for changes necessary to more effectively accomplish the objectives of the Long-Term
Monitoring Program. Twenty-five (25) major/formal rounds of sampling and analysis in OU-1
have been performed to date, at the times listed in Table 3 on the following page.
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Table 3: Schedule of Past Long-Term Monitoring Rounds

Round |1 2 3 4 5 6 7 8 9 10 11 12 13
No.

Date 2/86 | 10/87 |9/88 |11/90 |2/91 |8/91 |6/94 |[11/94|7/96 |5/97 [5/98 |5/99 |11/99
(Mo/YT)

Round |14 15 16 17 18 19 |20 21 22 23 24 |25
No.

Date 11/00 | 11/01 {11/02 | 11/03 | 11/05 | 11/05 | 11/06 | 11/07 | 11/08 | 11/09 | 11/10 | 11/11
(Mo/Yr

Long-Term Monitoring Reports have been issued for each OU-1 major/formal round of sampling
and analysis. Based on the historical Long-Term Monitoring data, CoCs at OU-1 consist of
chlorinated and aromatic VOCs, with the compounds with highest concentrations being
trichloroethene (TCE), cis-1,2-dichlorothene (cis-1,2-DCE) and vinyl chloride. The table at
Attachment D provides a summary of the OU-1 Long-Term Monitoring analytical data
(laboratory VOC analysis) collected to date.

OU-2/IRP Site 4: As stated above, a Technical Document to Support No Further Action
Planned for Site 4 was signed by the Commander on 30 September 1993. MassDEP
subsequently requested that a risk assessment be completed in order to close-out the site.
O’Brien & Gere was retained to complete a MCP Risk Assessment which included supplemental
sampling and analysis at IRP Site 4. However, prior to completion of this effort, Hanscom
Field/Hanscom AFB was added to the NPL and USEPA requested that CERCLA Human Health
and Ecological Risk Assessments be completed instead of the MCP Risk Assessment. The site
was also designated Operable Unit 2 (OU-2) at this time. O’Brien & Gere’s scope of work was
then modified to only include sampling and analysis. Field work was conducted by O’Brien &
Gere between December 1994 and April 1995. The results of this field work are included in
O’Brien & Gere’s Report entitled Supplemental Sampling and Environmental Update, Site 4 —
Sanitary Landfill dated February 1996.

CH2M Hill was retained to complete the CERCLA Human Health and Ecological Risk
Assessments. In the process it was determined that some data gaps existed and CH2M Hill
conducted additional sampling and analysis. This field work was completed in 1996 and the
results provided in CH2M Hill’s Operable Unit 2 Sampling Report dated August 1996. The
CERCLA risk assessments were then completed and are found in CH2M Hill’s Baseline Human
Health Risk Assessment for Operable Unit 2 (Site 4) and Baseline Ecological Risk Assessment
for Operable Unit 2 (Site 4), both dated April 1997. Upon review of the Risk Assessments
USEPA determined that the Remedial Action completed in 1988 was acceptable as a final
remedial action. The Project Team (Remedial Project Managers for Hanscom AFB, USEPA &
Mass DEP) concluded that additional long-term groundwater monitoring data was not required
but, since the landfill waste remains on-site, Five-Year Reviews of the remedial action were
appropriate.
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USEPA and Hanscom AFB completed a site inspection in May 1997 and USEPA issued the
Five-Year Review Report #1, Hanscom Air Force Base Superfund Site, Middlesex County,
Massachusetts dated September 1997. This review concluded “based on the field inspection, and
human health and ecological risk assessment, protectiveness of the landfill cap at Site 4 has been
demonstrated” however, the review did identify a requirement to remove scrub brush growing in
the drainage ditches and on sections of the cap and berms and for a long-term
inspection/maintenance program to be instituted. The field work to remove the scrub brush was
completed in the spring of 1998 and a long-term inspection and maintenance program instituted.

OU-3/IRP Site 6: The baseline human health risk assessment revealed that future industrial site

workers potentially exposed to compounds of concern in surface soil, and future residential
groundwater users may be exposed to an unacceptable human health risk that exceeds 10-4
(carcinogenic) and HI>1 (noncarcinogenic). In addition, the ecological risk assessment revealed
an unacceptable risk to soil invertebrates and animals feeding 100% of the time at the landfill
areas (especially the suspected Ash Disposal Area), to benthic and water column organisms in
the Wetland Z area, and to the black-crowned night heron from DDT in wetland Z. The media
that were sampled during field investigations include subsurface soil, surface soil, sediments
(wetland and stream), surface water, and groundwater and the following Table 4 summarizes the
results of these investigations.

Table 4: OU-3/IRP Site 6 RI Results

Contaminant Medium Concentration Approximate  Suspected Source
Type Affected Range Areal Extent
VOCs* Groundwater — 3.0 - 100 ug/L Former Filter Beds Flushing of landfill areas
Upper aquifer
Groundwater — 0.5-130 ug/L
Lower aquifer
Pesticides** Wetland sediment  0.01 — 920 ug/kg Wetland Z Landfill surface soil erosion, surface
sediment/north of water draining from the landfill areas
Former Filter Beds
SVOCs** Wetland sediment 10 - 55,000 ug/kg Wetland Z Landfill surface soil erosion, surface

(including PAHSs)

sediment/north of
Former Filter Beds

water draining from the landfill areas

SVOCs** Groundwater — 0.27 — 180 ug/L Former Filter Beds Flushing of landfill areas
(including PAHSs) Upper aquifer

SVOCs** Surface soll 0.0035 — 330 mg/kg Suspected Ash Landfill debris (source area)
(including PAHSs) Disposal Area

SVOCs** Subsurface soil 0.00084 — 12 mg/kg South Landfill Landfill debris (source area)

(including PAHS)

Metals*

Groundwater —
Upper aquifer
Groundwater —
Lower aquifer

14.3 — 117,000 ug/L
22 — 14,400 ug/L

Former Filter Beds

Flushing of landfill areas

Metals*

Surface water

ND — 0.11mg/L

Ponded wetland
areas

Flushing of landfill areas, surface
water draining from the landfill areas

Notes:

*Human Health Risk Assessment (CH2M HILL, 1999a) exposure concentration data was used for concentration ranges.
**Ecological Risk Assessment (CH2M HILL, 1999b) exposure concentration data was used for concentration ranges.

ND — Non Detect
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OU-3/IRP Site 21: CoC concentrations in OU-3/IRP Site 21 groundwater exceed federal
drinking water standards (i.e., MCLs and non-zero MCLGs), state drinking water standards (i.e.,
MCLs) and state groundwater risk characterization standards (i.e., MCP Method 1 GW-1
standards), and the human health risk assessment revealed that future construction workers
potentially exposed to LNAPL and contaminated groundwater, and future residential
groundwater users may be exposed to an unacceptable human health risk that exceeds 10-4
(carcinogenic) and HI>1 (noncarcinogenic). Contaminants detected above MCLs in
groundwater during the 1999 Supplemental RI are presented by sample location, i.e., beneath
LNAPL Pools A, B or C or from the dissolved-phase plume; in the following Table 5.

Table 5: Contaminants of Concern in Groundwater — OU-3/IRP Site 21

Contaminant Sample Id/ Maximum MCL
(exceeding MCL) Location Concentration (Drinking Water
Standard)
Source Area (LNAPL Pool MW-10 150 ug/L 5 ug/L
A)Benzene MW-10 1,800 ug/L 1,000 ug/L
Toluene MW-10 170 ug/L 20 ug/L!
Naphthalene
Source Area (LNAPL Pool B)
Naphthalene ECS-33 73 ug/L 20 ug/L*
Source Area (LNAPL Pool C)
Naphthalene MWZ-20 120 ug/L 20 ug/L"
Groundwater Plume
1,4-Dichlorobenzene CH-102 390 ug/L 75 ug/L
1,2-Dichlorobenzene CH-102 1,400 ug/L 600 ug/L
1,2,4-Trichlorobenzene ECS-31 84 ug/L 70 ug/L
vinyl chloride ECS-28 37 ug/L 2 ug/L
cis-1,2-Dichloroethene ECS-28 100 ug/L 70 ug/L
Trichloroethylene MWz-7 6 ug/L 5 ug/L
Naphthalene MWZ-23 33 ug/L 20 ug/L*
Benzene ECS-14R 73 ug/L 5 ug/L
TPH CH-102 2,900 ug/L 200 ug/L"

Notes:

! MCP Method 1 GW-1 standard used because no MCL exists.

The ecological risk assessment revealed that, although a risk could not be ruled out for the
Shawsheen River, the contamination detected in the river (non site-related concentrations of
PAHs in the sediments and metals in the surface water) was most likely from surface water
runoff from the paved areas of Hanscom Field and/or Hanscom AFB and not related to the
releases regulated under CERCLA. Therefore actions to address this contamination detected in
the river were not included in the Remedial Action; however, actions to ensure that the site’s
contaminants are not impacting the Shawsheen River are subject to CERCLA and are included in
the remedial action. Also, it should also be noted, that the headwaters of the Shawsheen River,
which includes Hanscom AFB and Hanscom Field, are the subject of intensive study through the
Massachusetts Watershed Initiative established to ensure Clean Water Act compliance.
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IV. Remedial Actions

Remedy Selection - OU-1/IRP Sites 1,2 and 3

As stated above, Remedial Action Plans for IRP Sites 1, 2 and 3 were developed and
implemented prior to the NPL designation. Subsequently, in 1995, USEPA advised that
additional studies were necessary to ensure that these earlier actions fully addressed CERCLA
requirements. Using the results of all previous investigations CH2M Hill completed a Final
Ecological Risk Assessment, OU-1 (dated January 1999) and a Focused Feasibility Study, OU-1
(dated May 2000). This effort included groundwater flow and solute transport models (based on
1996 and 1997 Long-Term Monitoring results), and an evaluation of the soil-to-groundwater
contaminant transport pathway for human health risk assessment. Based on these reports and the
apparent presence of DNAPL in the bedrock fractures the Project Team concluded that it was not
prudent to select a final remedy at this time (2000) since compliance with ARARs would not be
attained in the existing groundwater contaminant plume in the short-term. It was determined that
an Interim Remedial Action should be selected/implemented. Subsequently CH2M Hill prepared
an Interim Proposed Plan for Hanscom AFB Operable Unit 1, dated June 2000. The public
review of this plan, to include a Public Information Meeting and Public Hearing on June 28,
2000, was completed in July 2000 without comment. Following the public review/comment
period an Interim Record of Decision, dated November 2000, (also prepared by CH2M Hill)
selecting the remedy for OU-1 was signed by the Air Force on January 24, 2001 and by USEPA
on February 6, 2001. The Commonwealth of Massachusetts formally concurred with this IROD
by letter dated December 27, 2000.

Charts of all actual Long-Term Monitoring results to date were presented in the 2002 Five-Year
Review Report which indicated that both the contaminant mass at the Site 1 and Site 2 source
areas and the contaminant concentrations in the plumes flowing from these source areas was
being reduced at a rate much faster than predicted by the solute transport model. These Long-
Term Monitoring charts have been updated annually since then and the trends seen in 2002 and
2007 have continued. Updated charts with Long-Term Monitoring data through 2011/12 will be
presented/discussed in the Data Review section of this document.

Long-Term Monitoring results since the initiation of active groundwater remediation in 1991
have demonstrated that the groundwater remediation system is effective at removing
contaminant mass at the source areas and within the contaminant plumes. In addition, the water
quality and groundwater flow data collected at the boundary wells and wells in the both the on-
site plumes and the off-site plumes (Town of Bedford conservation lands) indicate that the
remedial system is effective in both containing contaminant migration in each of the surface,
lower and bedrock aquifers and in pulling back the plumes towards their source areas. Long-
Term Monitoring results since 1997 also appear to not support assumptions used in CH2M Hill’s
solute transport model that was constructed using 1996 and 1997 Long-Term Monitoring results.
That model could not predict when, if ever, RAOs would be achieved and resulted in the
selection of an interim action to provided time to gather additional data.
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In 2006 the Project Team concluded that the existing system appeared to be a feasible
technology to achieve RAOs in a reasonable period of time and that Hanscom AFB should start
the process of converting the 2000 IROD to a final ROD. Because of the apparent reduction of
CVOC contaminant concentrations in site ground water that was observed in the Long-Term
Monitoring data set, in 2006 EPA Region I and Hanscom AFB partnered in preparing a
“focused” solute transport model based on the Long-Term Monitoring results and the adjusted
ground water extractions rates through 2005. During a January 2007 Project Team meeting the
draft model which had been prepared by EPA’s consultant, CDW Consultants, Inc. was reviewed
and evaluated. The focused solute transport model conservatively indicated that the existing
interim remedy (dynamic groundwater remediation system) could achieve RAOs within a
reasonable (30-50 years) time frame. It was concurred that the “focused” model more likely
reflected actual solute transport conditions for the area modeled and those results should be
incorporated into a revised focused feasibility study. The final report for the Focused
Groundwater Flow and Transport Model was issued in May 2007 and a Revised Focused
Feasibility Study for OU-1, prepared by Hanscom AFB, was also issued in May 2007.

Subsequently Hanscom AFB prepared a Proposed Plan for Hanscom AFB Operable Unit 1,
dated May 2007. The public review of this plan, to include a Public Information Meeting and
Public Hearing on June 20, 2007, was completed in July 2007 without comment. Following the
public review/comment period a Record of Decision (ROD), dated September 2007 was
prepared by Hanscom AFB. This ROD was signed by the Air Force on September 14, 2007 and
by USEPA on September 28, 2007. The Commonwealth of Massachusetts formally concurred
with this ROD by letter dated September 28,, 2007.

The remedy for OU-1 selected by the ROD is basically the same as that selected by the 2000
IROD. This 2007 ROD sets forth the final remedy for OU-1 at the Hanscom Field/Hanscom
AFB NPL Site as the continued operation of the existing dynamic groundwater remediation
system, land use controls including institutional controls, and the monitoring of groundwater and
surface water. This remedy is expected to remove/destroy the sources of groundwater
contamination, effectively contain the migration of groundwater contaminants and is expected to
reduce the overall extent of the groundwater plume via a reduction in contaminant mass. The
following are the major components of the selected remedy:

e Continuing to operate the existing dynamic groundwater remediation system
(groundwater collection, treatment and recharge system; vacuum enhanced recovery
(VER) system; molasses and/or permanganate injections).

e Continuing to maintain and enforced Land Used Controls (LUCs), including Institutional
Controls (ICs), to prevent exposure to hazardous substances above permissible levels.

e Continuing an environmental sampling program (including groundwater and surface
water) to monitor the performance of the groundwater remediation system and to monitor
progress towards achievement of the Remedial Action Objectives (RAOs).

e Conducting Five-Year Reviews as long as any hazardous substances, pollutants or
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contaminants remain at the site above levels that allow for unrestricted exposure and
unlimited use to assure that the cleanup remedy continues to protect human health and the
environment.

The primary objectives of the remedial measures are to:

e Prevent exposure (via ingestion, inhalation and/or dermal contact) to groundwater
containing CoC concentrations that exceed federal drinking water standards (i.e., MCLs
and non-zero MCLGs, state drinking water standards (i.e., MCLs), and state groundwater
risk characterization standards (i.e., MCP Method 1 GW-1 standards);

e Prevent further migration of dissolved-phase CoCs in groundwater;

e Prevent discharge to surface-water bodies and wetlands of groundwater containing CoC
concentrations that exceed federal drinking water standards, state drinking water
standards, and state groundwater risk characterization standards; and

e Within an acceptable time period (<30 - 50 years), return groundwaters to federal
drinking water standards, state drinking water standards, and state groundwater risk
characterization standards.

Secondary objectives are to ensure that excavation at the three source areas (IRP Sites 1, 2 and 3)
is controlled to prevent exposure to any residual contamination in the subsurface soil and to
prevent exposure to vapors that could accumulate in buildings affected by the contaminated
groundwater plume.

Remedy Selection - OU-2/IRP Site 4

A discussed above a remedy for OU-2/IRP Site 4 was selected prior to the listing of Hanscom
Field/Hanscom AFB on the NPL with the MassDEP as the lead regulatory agency. The selected
remedy (impermeable cap) was documented in the Remedial Action Plan for the former
Hanscom AFB municipal landfill.

Remedy Selection - OU-3/IRP Site 6

Using the results of all previous investigations CH2M Hill completed a Human Health Risk
Assessment, Site 6 of OU3 and the Ecological Risk Assessment, Site 6 of OU3 both dated July
1999. In addition to finalizing the risk assessments CH2M Hill also prepared a Focused
Feasibility Study, Operable Unit 3, Site 6 — Land(fill and Proposed Plan for Hanscom AFB
Operable Unit 3/Site 6 both dated May 2000. The public review of Proposed Plan, to include a
Public Information Meeting and Public Hearing on June 20, 2000, was completed in July 2000
without comment.

A Record of Decision dated September 2000 (also prepared by CH2M Hill) selecting the remedy

for OU3/IRP Site 6 was signed by the Air Force on November 14, 2000 and by USEPA on

December 5, 2000. The Commonwealth of Massachusetts formally concurred with this ROD by
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letter dated October 16, 2000.

Remedial action objectives (RAOs) based on the types of contaminants, environmental media of
concern, and potential exposure pathways, were developed to aid in the development and
screening of alternatives. These RAOs were developed to mitigate, restore and/or prevent
existing and future potential threats to human health and the environment. The RAOs for the
selected remedy for OU-3/ Site 6 are:

e Prevent exposure to groundwater above health-based criteria (via ingestion, inhalation,
and dermal contact) within the landfill and filter bed area.

e Reduce exposure of ecological receptors to Wetland Z sediment contamination.

e Reduce potential exposure of ecological receptors to contaminated surface soils in the
landfill/former filter bed area, south landfill, and west landfill.

e Prevent direct contact to surface soils within the landfill source areas (former filter bed
area, south landfill, former ash disposal area, and west landfill).

e Minimize erosion of potentially contaminated soil from the former filter bed area into the
adjacent pond and wetlands.

The RAOs are meant to reduce the potential exposure of future industrial site workers to PAHs
in surface soil at the landfill areas via dermal contact, ingestion, and inhalation that may present
a human health risk in excess of 10-4 (carcinogenic) and HI >1 (noncarcinogenic) such that the
risk attributable to this medium is below 10-4 to 10-6 (carcinogenic) and has a HI which does not
exceed one (noncarcinogenic) and complies with ARARs for the protection of human health and
the environment. In addition, the RAOs are meant to reduce the potential exposure of children
and adults to VOCs and inorganics in groundwater via ingestion, dermal contact, and inhalation
that may present a human health risk in excess of 10-4 (carcinogenic) and HI >1
(noncarcinogenic) such that the risk attributable to this medium is below 10-4 to 10-6
(carcinogenic) and has a HI which does not exceed one (noncarcinogenic) and complies with
ARARs for the protection of human health and the environment.

The RAOs are also meant to reduce the potential exposure of soil invertebrates and higher
trophic level omnivorous animals to PAHs and inorganics in the landfill soil that are present in
concentrations that may result in adverse effects for these receptors. In addition, the RAOs are
meant to reduce the potential exposure of benthic organisms and the black-crowned night heron
to pesticides in the wetland sediments.

The selected remedy for OU-3/IRP Site 6 consists of:

e Containment(permeable caps) of three landfill areas,
e Removal of contaminated sediments and landfill debris and placing of this material
within the capped landfill area,
e Long-term monitoring, and
e Institutional controls.
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In addition, the remedy includes establishment of a groundwater compliance boundary and a
Contingency Groundwater Remedy in the event monitoring results show that the remedy is not
effective in maintaining groundwater quality outside the compliance boundary. A full range of
options from extending the boundary, to more sampling, to active remedial measures may be
considered depending on the site conditions at the time.

An expected outcome of the selected remedy is that the landfill soils and wetland sediments will
no longer present an unacceptable risk to future industrial site workers and ecological receptors
via dermal contact, ingestion, and inhalation. In combination with natural flushing and natural
attenuation, this alternative can be expected to achieve a reduction in the size and strength of the
contaminant plume within the compliance boundary. The selected remedy will also provide
environmental and ecological benefits such as restoration of the wetlands areas where
contaminated sediments are removed.

Remedy Selection - OU-3/IRP Site 21

Using the results of all previous investigations CH2M Hill prepared a Feasibility Study,
Operable Unit 3/ Site 21 dated June 2001 and Proposed Plan for Hanscom AFB Operable Unit
3/Site 21 dated July 2001. The public review of Proposed Plan, to include a Public Information
Meeting and Public Hearing on August 1, 2001, was completed in August 2001 without
comment. A Record of Decision, dated October 2001 (also prepared by CH2M Hill) selecting
the remedy for OU3/IRP Site 21, was signed by the Air Force on August 20, 2002 and by the
USEPA on August 29, 2002. The Commonwealth of Massachusetts formally concurred with this
ROD by letter dated January 22, 2002.

Remedial action objectives (RAOs) based on the types of contaminants, environmental media of
concern, and potential exposure pathways, were developed to aid in the development and
screening of alternatives. These RAOs were developed to mitigate, restore and/or prevent
existing and future potential threats to human health and the environment. The RAOs for the
selected remedy for OU-3/ Site 21 are:

e Prevent exposure (via ingestion, inhalation and/or dermal contact) to groundwater
containing CoC concentrations that exceed federal drinking water standards (i.e., MCLs
and non-zero MCLGs), state drinking water standards (i.e., MCLs) and state groundwater
risk characterization standards (i.e., MCP Method 1 GW-1 standards);

e Prevent discharge to the Shawsheen River of groundwater containing CoC concentrations
that exceed federal drinking water standards, state drinking water standards and state
groundwater risk characterization standards;

e Prevent or minimize further migration of the contaminant plume (dissolved-phase CoCs);

e Prevent or minimize further migration of contaminants from source materials
(VOCs/LNAPL) to groundwater; and
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e Within an acceptable time period (< 100 years), return groundwaters to federal drinking
water standards (i.e., MCLs and non-zero MCL goals (MCLGs)), state drinking water
standards (i.e., MCLs) and state groundwater risk characterization standards (i.e., MCP
Method 1 GW-1 standards).

The physical details of the selected remedial action for cleaning up OU-3/IRP Site 21 are
graphically shown on Figure 19 and the principal components of the include:

e Three (3) interceptor trenches with passive recovery wells, one main trench covering
LNAPL Pools A and B near northern boundary of the site and two smaller trenches at
hotspot areas within LNAPL Pool C;

e Network of active recovery wells in non-hotspot areas of LNAPL Pool C;

Enhancement of biodegradation of dissolved-phased contaminants (VOCs and fuel

compounds) by ORC® application in all trenches;

Monitoring;

Land Use Controls/Institutional Controls; and

Groundwater Containment/Treatment and VER Contingencies.

Five-year Reviews

The primary expected outcome of the selected remedy is that the human health risks associated
with the contaminated groundwater and LNAPL will be eliminated through the implementation
of the selected remedy described above. Petroleum saturated soils will be removed during the
installation of the trenches. Residual LNAPL not removed during construction will be
contained, captured and removed through a network of active and passive recovery wells. Short
term exposure to contaminants will be controlled through the use of the land use controls
(LUCs)/Institutional Controls (ICs). Groundwater monitoring will confirm the effectiveness of
the remedy in containing the LNAPL pools and dissolved-phase (VOCs/fuel compounds)
groundwater contaminated plume from migrating to the Shawsheen River.
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Remedy Implementation - OU-1/IRP Sites 1.2 and 3

Remedial Action-Operation/Continued Operation of the Existing Dynamic Groundwater
Remediation System: As discussed earlier in this document the remedy for OU-1/IRP Sites 1, 2
and 3 was constructed/implemented (Figure 18) prior to the listing of Hanscom Field/Hanscom
AFB on the NPL and appropriateness of the remedy was re-confirmed by the 2000 OU-1 IROD
and 2007 OU-1 ROD. The term “dynamic” was included in the remedy designation and in the
2007 ROD to include the Remedial Process Optimization (RPO) as a component of the selected
Remedy. This process has been on-going since the initial Groundwater Collection, Treatment
and Recharge system was placed in operation in April 1991. A listing of key dates/milestones
for the OU-1 Remedy is included as Attachment C-1. Significant RPO changes in this listing
include:

e In 1996 the system was automated which allowed for the reduction in operating
staff/unmanned operation and the pump stations at IRP Sites 1, 2 and 3 were upgraded
with larger pumps. Subsequently in 1997 variable speed drives were added to these
pumps.

e In 1997 an experimental vacuum enhanced recovery (VER) system consisting of four
recovery wells was placed in operation in the immediate vicinity of Burn Pit #1 and Burn
Pit #1 Runoff Area at Site 1 (Figure 20) to accelerate the removal of contaminant mass
from the bedrock aquifer at Site 1. Following a successful Demonstration Project, this
system was incorporated in the OU-1 remedy.

e In 1997 two additional conventional interceptor wells were placed in operation, one
downgradient (southeast) of Site 1(IW-6) and the other downgradient (north) of Site 2
(IW-5). Also the pump in BIW #1 was replaced with a larger pump.

e In 1999 an additional conventional interceptor well was installed at Site 1 (IW-10) in the
center of Burn Pit #2 and the VER system at Site 1 was augmented by the conversion of 3
monitoring wells in the immediate area to conventional interceptor wells (IW-7, IW-8 &
IW-9). The groundwater collected by these wells is pumped to the central treatment
facility.

e In 2000 an Environmental Security Technology Certification Program (ESTCP) project
entitled: In-situ Substrate Addition to Create Reactive Zones for Treatment of
Chlorinated Aliphatic Hydrocarbons: Hanscom Air Force Base commenced in the
vicinity of the RAP1-6 monitoring well cluster which is considered to be in the heart of
the on-site plume emanating from Site 1 (Figure 21). This project involved multiple
injections of a substrate (molasses) into the lower aquifer slightly upgradient of the
existing RAP1-6 monitoring well cluster. A total of forty-seven injections were made
between October 2000 and October 2002. Over this time 1,250 gallons of raw blackstrap
molasses was injected (average of 139 Ibs molasses/week).

e In 2001 the pumps in BIW #3 and BIW #4 were replaced with larger pumps to take
advantage of available well yield to increase the amount of contaminant mass being
recovered and to enhance the BIWs capability to contain the plume on-site and also to
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draw it back from off-site..

e In June 2001 a permanganate injection pilot study commenced in the vicinity of existing
monitoring wells RAP1-3S and RAP1-3R which is also the area being remediated by the
Site 1 VER system. VER system operation and recovery from IW-7, IW-8 and IW-9
were suspended for the duration of pilot study.

e In August 2001 because the TCE and cis-1,2-DCE concentrations had declined to near
drinking water standards the collection and treatment of groundwater from Site 3 was
suspended.

e In October 2002 the VER system was restarted following conclusion of permanganate
injection pilot study. However, due to iron fouling of well, pumps and discharge line IW-
7, IW-8 and IW-9 were not re-activated.

e In 2003 the pump in BIW #1 was replaced with a larger pump to take advantage of
available well yield to increase the amount of contaminant mass being recovered.

e In June 2006 an existing monitoring well (IRZ-2) located in the on-site plume emanating
from Site 1 and downgradient of the molasses injection well was converted to a
conventional interceptor well (IW-11) (Figure 22).

e In August 2006 the operation of the Site 1 VER system was again suspended for the
duration of a permanganate treatment of the Site 1 source area in the vicinity of existing
monitoring wells RAP1-3S and RAP1-3R.

e In August 2006 fouled/nearly worn out pumps in BIW No. 2 and IW No. 5 were replaced
for with larger size pumps.

e In August 2007 restarted VER system (shut down 31 Jul 06 for permanganate injection).

e In September 2007 converted monitoring well RAP1-3R to a vacuum enhanced
extraction well and included it in the operational scheme for the IRP Site 1 VER System.

e In July 2009 installed a hydrant stub-up tapped off the Site 2 recharge piping to provide
an alternate or additional recharge capability at Site 2.

e In September 2009 installed a hydrant stub-up tapped off the Site 3 recharge piping to
provide a recharge capability at Site 1.

Monitoring of Groundwater and Surface Water: As discussed above the Long-Term
Monitoring of OU-1 has been on-going since the RI commenced in 1986 and an extensive
network (see Figure 23) of interceptor, recovery and monitoring wells and surface water
monitoring points has been developed over time to monitor contaminant levels/trends in the
surface water and groundwater in each of the 3 aquifers of concern within OU-1. The
implemented remedy includes the continuation of groundwater and surface water monitoring at
OU-1 which initially commenced 1986. Long-Term Monitoring events are conducted in
accordance with the Basewide Quality Assurance Project Plan for Long Term Monitoring at
NPL Operable Unit 1, NPL Operable Unit 3/IRP Site 6, NPL Operable Unit 3/IRP Site 21and
MCP Sites (IRP Sites 13 & 22, and the FAFSUST Site). The post-1998 Long-Term Monitoring
for OU-1 has been 2-phased; (1) the annual sampling of selected monitoring wells and a surface
water sampling point for analysis of VOCs by an off-site commercial laboratory, and (2) the
monthly/quarterly/semi-annually/annually sampling of collection points, selected monitoring and
the surface water sampling point for analysis by the O&M staff using an on-site gas
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chromatograph (GC). Please note the analysis with the on-site GC only quantifies the two
principal contaminants of concern, TCE and cis-1,2-DCE. The Long-Term Monitoring Program
has also been subject to the RPO process in that sampling points and frequency are re-evaluated
after each round for changes necessary to more effectively accomplish the objectives of the
Long-Term Monitoring Program.

The monitoring component of the 2007 ROD remedy continues the two-phase approach. Phase
1 is the annual sampling of selected wells to confirm established Long-Term Monitoring trends
within the OU-1 source areas and plumes and to monitor progress towards achievement of
RAOs. Analysis of these samples is for VOCs by an off-site commercial laboratory. The Phase
1 sampling and analysis is documented in a formal Long-Term Monitoring Report. The second
phase of the Long-Term Monitoring Program is the sampling of collection sources and
monitoring wells for screening by the operations and maintenance (O&M) staff using an on-site
GC. The purpose of this sampling and analysis is for system optimization (RPO) and to identify
any changes in the established Long-Term Monitoring TCE and cis-1,2-DCE trends. Results of
the Long-Term Monitoring Program Phase 2 sampling and analysis is documented in the
Monthly OU-1 Remedial Action Report which is submitted to USEPA Region I, MassDEP and
stakeholders.

Land Use Controls: Due to the nature and extent of the contaminants, the current and future
land use, and since OU-1/IRP Sites 1, 2 & 3 are on an active/full-service General Aviation
airport; LUCs/ICs which include non-engineered instruments such as legal and/or administrative
controls, will prevent exposure to, and use of, contaminated groundwater; ensure that excavation
at the three source areas (IRP Sites 1, 2 and 3) is controlled to prevent exposure to any residual
contamination in the subsurface soil; and prevent exposure to vapors that could accumulate in
buildings effected by the contaminated groundwater plume. ICs are considered acceptable
measures to be used as part of a balanced cleanup when treatment is also being used to address
principle waste threats. LUCs/ICs that are being maintained, monitored and enforced under this
remedy to control access to the three source areas on Hanscom Field and to ensure that the OU-1
groundwater is not used for drinking water purposed include:

e Since the early 80’s Massport has granted the Air Force access to Hanscom Field for
activities associated with the Hanscom AFB IRP. This access is formalized by License
Agreements with the current license scheduled for renewal in December 2012.

e Massport is kept up-to-date on the status of the Hanscom AFB IRP. Both the Airport
Director and Massport’s Environmental Unit are on the distribution list for IRP Reports
concerning OU-1 (and other IRP Reports concerning/affecting Hanscom Field). Also
Massport is a chartered member of the Hanscom AFB Restoration Advisory Board
(RAB).

e To alert Massport’s operational personnel, planners, and decision makers of their
presence, OU-1 and the locations of IRP Sites 1, 2 and 3 are noted on Figure 9-4 of
Massport’s 2005 L.G. Hanscom Field Environmental Status and Planning Report
(ESPR) and Chapter 9 of the document includes a discussion of the Hanscom AFB IRP.
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Massport’s 2005 ESPR included forecasts for 2010 and 2020 scenarios which indicate
that Hanscom Field will continue to be a full-service General Aviation airport for the
foreseeable future.

Hanscom Field has a perimeter fence and all areas of Hanscom Field are patrolled by
security forces. Access to the field is controlled and restricted to authorized personnel.

In addition IRP Site 1 is separately fenced.

Construction of the OU-1 recharge basins placed 6-8 feet of clean soil over the original
ground surface of the waste burial pits at IRP Sites 2 and 3. Also all visually
contaminated soil at IRP sites 1, 2 and 3 was removed by the 1988 removal actions and
replaced by clean backfill. Thus access to any residual subsurface soil contamination is
physically restricted.

Massport’s 2005 ESPR states “The ESPR does not replace the MEPA review of projects
at the site which exceed regulatory thresholds.”

IRP Sites 1, 2 and 3 are immediately adjacent to the runways, within the restrictive
airfield area, and the only potential construction would be for utility services. Further, in
place remedial system piping and recharge basins at Site 2 and 3 would necessitate
routing of new utility services around the area with any residual subsurface soil
contamination. If construction activities are planned for the airfield area in the future,
appropriate health and safety procedures will be followed, including the preparation of a
site specific health and safety plan, in accordance with OSHA (29 CFR 1910.120) and all
other applicable federal, state, and local requirements.

Groundwater beneath Hanscom Field/OU-1 is not used, not expected to ever be used, as a
public water supply. The Public water supply for Hanscom Field is provided by
Lexington (served by MWRA) and Bedford (served by MWRA and wells). Figure 9-2 of
Massport’s 2005 ESPR shows all public water supply facilities within Bedford, Concord,
Lexington and Lincoln. Table 9-4 shows the approximate distance of each from
Hanscom Field which vary from 0.9 to 7.3 miles.

Figure 9-2 of Massport’s 2005 ESPR delineates an approved Zone II Wellhead Protection
Area that overlaps Hanscom Field and includes IRP Site 3. These areas are approved
under the MassDEP’s Drinking Water Program to protect the recharge area around public
water supply groundwater sources.

In addition to the Hanscom Field area OU-1 contaminated groundwater also flows through a
section of an active Air Force Installation (Hanscom AFB’s Family Campground) and into
conservation lands owned by the Town of Bedford. The below listed LUCs/ICs are already in-
placed/instituted for that the portion of OU-1 which the Air Force leases from the
Commonwealth of Massachusetts for the Hanscom AFB Family Campground and central
groundwater treatment system.

Hanscom AFB LUCSs/ICs are primarily documented in the November 2003 Hanscom AFB
General Plan Update (master plan). Section 2.7 Responsibilities of this document states:

The following are general responsibilities identified throughout the General Plan Update
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document. These are significant responsibilities that need to be brought to the attention
of the Commander and users of the Plan to provide that they are implemented.

Ground Disturbance

Since the 1998 General Plan, several Installation Restoration Program (IRP) (now called
Environmental Restoration Program, ERP) sites have been remediated (see section 4.3.3.)
Any ground disturbance on the remediated sites still must be reviewed and approved by
the Hanscom AFB Environmental Office before any digging begins to provide that
adequate precautions are taken to mitigate risks.

Land Use Changes at ERP Sites

No changes in the current land use of the (ERP) site can be made without the written
approval of the USAF government oversight Environmental Office. Also EPA and
MassDEP are to be notified for consultation 45 days in advance of proposed land use
changes, which are inconsistent with the land use assumptions or land uses described in
the remedy selection document.

In both the Existing and Future Land Use Plans presented in the General Plan Update the OU-1
area leased by the Air Force is identified as “Outdoor Recreation” (campground area) and as
“Industrial” (the treatment facility area). The General Plan Update also shows the location of
each of the 3 airfield source areas (IRP Sites 1, 2 and 3) and the 3 sites and the area leased by
Hanscom AFB are identified as having “Environmental Constraints” and “Operational
Constraints”.

The General Plan Update includes specific environmental constraints that apply to IRP Sites with
Land Use Controls and/or Institutional Controls as a component of the selected remedy. The
Update also includes constraints in regards to closed IRP Sites. Specific LUCs that apply to all
Hanscom AFB IRP Sites include:

e No drinking water wells are allowed on the site and untreated contaminated groundwater
recovered from the site cannot be used for any purpose.

e Any digging, excavation, or groundwater use on the site must be approved by the Base
Environmental Office in writing and, once approved, be conducted in accordance with a
site-specific health and safety plan.

A summary of all IRP Land Use Controls/Institutional Controls included in the November 2003
Hanscom AFB General Plan Update is included as Attachment J-1 of this Fourth Five-Year
Review Report.

Hanscom AFB operating procedures as defined by Air Force Instructions (AFIs) requires that
project planning documents (for both new construction and repair projects) be coordinated with
the environmental office. Also Hanscom AFB contractors performing IRP work are required by
OSHA to have Site Specific Health and Safety Plans and properly trained workers.
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For those portions of OU-1 located on conservation lands owned by the Town of Bedford a legal
mechanism is in place (deed restrictions on these lands) which limit use to passive and/or active
recreation use. This area of OU-1 includes undeveloped wetlands, beaver ponded and forest
areas known as the Jordan Conservation Area and Hartwell Town Forest. A letter to the
Hanscom AFB RPM from the Town of Bedford Conservation Commission which summarizes
the management and land use status of these areas is included as Attachment J-2 of this Fourth
Five-Year Review Report. Additional administrative mechanisms to ensure that the groundwater
under this off-site area is not used for drinking water purposes include:

e Town of Bedford officials are kept up-to-date on the status of the Hanscom AFB IRP and
levels of contaminants in the groundwater beneath the town owned land. The Board of
Health is furnished a copy of all OU-1 Long-Term Monitoring Reports and both the
Board of Health and Conservation Commission are on the distribution list for the
monthly Remedial Action Report. Also the Board of Health Director is a chartered
member of the Hanscom AFB Restoration Advisory Board (RAB) and the Chair/CoChair
of the Board of Health usually attends RAB meetings.

e Also, the OU-1 ROD required the Air Force, in consultation with the EPA and Mass
DEDP, to establish restrictions prohibiting the construction of wells and the use of
groundwater in any documented or anticipated area of groundwater contamination.
These restrictions shall be in place within 1 year of the ROD's signature. In retrospect
these restrictions were already in place, specifically Section 8 of the Bedford Board of
Health Code of Health Regulations requires that any landowner obtain a permit for the
installation of wells anywhere in the Town of Bedford. While this does not specifically
“prohibit” wells in the Jordan Conservation Area and Hartwell Town Forest it does
ensure that the Board of Health would be involved in the decision.

A 4 September 2008 Memorandum from to the Hanscom AFB Environmental Office to the
USEPA, Region I which summarizes the implantation of LUCs/ICs for OU-1 is included as
Attachment J-3 of this Fourth Five-Year Review Report. An enclosure to Attachment J-3 is a
copy of the 24 July 2008 letter to the Hanscom AFB Environmental Director from the Bedford
Town Manager which discusses restrictions on the land use and the use of groundwater by the
Town of Bedford in off-base areas of contamination.

The on- and off-site LUCs will be maintained until the concentrations of hazardous substances in
the soil and groundwater are at such levels to allow for unrestricted use and unlimited exposure.
The Air Force is responsible for ensuring that the LUCs described above, as components of the
selected remedy, continue to be in place, are reported on, and enforced to ensure that the LUCs
and are effective and protective of human health and the environment. In this regards, the
Hanscom AFB environmental office formally monitors and documents the results in normal
operations, maintenance, and/or monitoring reports for the remedial action. This monitoring is
accomplished by:
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e Frequent inspections (almost daily) of the OU-1 area by the Hanscom AFB’s remedial
action-operations contractor’s on-site staff in the course of their OU-1 system operation,
maintenance and monitoring duties, and

e Discussions at least annually, or more often if warranted between Massport and Bedford
officials by the Hanscom AFB IRP Manager to verify that untreated groundwater within
OU-1 is not being used for any purpose and that there is no unauthorized digging at IRP
Sites 1, 2 and 3.

The LUC monitoring results will be included in a separate annual report or as a section of
another annual environmental report, if appropriate, and provided to the EPA and the
Commonwealth. The LUC monitoring reports will be used in preparation of the Five Year
Reviews to evaluate the effectiveness of the OU-1 remedy.

Should the Air Force plan on transferring or leasing any property affected by OU-1, whether or
not as a result of base closure, the Air Force will consult with USEPA and MassDEP on the
specific wording on groundwater and land use restrictions to be included in the documents
evidencing the transfer or lease. If the property is transferred, or the lease allows capital
improvements, a technical evaluation of the continued effectiveness and appropriateness of the
remedy will be undertaken considering long-term monitoring results to date, the proposed land
use, and the fact that the Air Force may no longer actively own or operate the property.

Remedy Implementation - OU-2/IRP Site 4

As discussed earlier in this document the remedy for OU-2/IRP 4, was constructed/ implemented
prior (1988) to the listing of Hanscom Field/Hanscom AFB on the NPL and the protectiveness of
the remedy documented in the 1st Five-Year Review Report and the Site entered the Long-Term

Management Phase on 16 September 1997.

Land Use Controls (LUCs): LUCs to ensure that future land use and/or groundwater use does
not increase the risk of exposure to the waste/contaminated soils and groundwater remaining on
the site were not specified in the 1988 Remedial Action Plan for Site 4. However, inspections
are made by both the Hanscom AFB IRP Manager and by Hanscom AFB’s remedial action-
operations contractor’s on-site staff in the course of their IRP Site 4 maintenance duties to verify
the integrity of the cap and to ensure that drinking water wells are not being installed and that
there is no unauthorized digging at the site. Site 4 is also on Hanscom Field within the area
formally designated as a buffer area (Runway 5 Approach Area) and most of the discussion of
Hanscom Field’s LUCs/ICs above in the OU-1 section also applies to Site 4. Vehicle access to
the Runway 5 Approach Area is restricted by a locked gate. As with OU-1, access by Air Force
personnel/contractors to Hanscom Field conduct IRP activities is formalized by License
Agreements with the current license scheduled for renewal in December 2012. In addition Table
ES-3 (Current Hanscom Field Planning Initiatives and Projects, and Potential Planning Concepts
under 2010 and 2020 scenarios) in Massport’s 2005 ESPR reflects that nothing is/ will be
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planned for Runway 5 Approach Area.

Remedy Implementation - OU-3/IRP Site 6

Remedial Design/Remedial Construction: The Remedial Design (RD) in conformance with
the ROD is dated April 2001. This RD was prepared for Hanscom AFB by CH2M Hill.
Construction of the remedy was completed via an Air Force Center for Environmental
Excellence (AFCEE) contract with IT Corporation. IT Corporation mobilized on-site on 29 May
2001 and field work was substantially complete on September 17, 2001. The Remedial Action
Report for Landfill Capping Project at Operable Unit 3-Site 6; prepared by IT Corporation,
April 2002, describes the construction of the RA.

The major components of IT’s scope of work included:

e Conducting a property line survey to verify the location of the Base property line to the
north and east of the Former Filter Bed Area,

e Excavation of the contaminated sediments from two wetland hotspot areas and the
placement of this material under the Former Filter Bed Area cap,

e Excavation of the debris extending off the Base property and the placement of this
material under the Former Filter Bed Area cap,

e Constructing a permeable cap at the Former Filter Bed Area, South Landfill, and West
Landfill,

e Restoring the wetlands in the wetland remediation areas,

e Re-establishment of perimeter and security fencing with signs on each gate, and

e As-built surveys and drawings.

The installation of three monitoring well couplets down gradient from Site 6 on adjacent
landowner’s property to help define a groundwater compliance boundary was also included in
the scope of the construction contract. Delays in negotiating a Right-of-Entry for the Kiln Brook
Spur property precluded installation of the wells during the major construction period in 2001.
The Right-of-Entry was subsequently established and the wells installed in September 2002. The
Site 6 Compliance Boundary Monitoring Well Installation Report; prepared by IT Corporation
and dated January 2003 describes the installation of the wells.

Quarterly inspections and annual maintenance of the capped areas commenced in 2002.

Wetland Mitigation Monitoring: The Remedial Design included a 30-year post-RA
Monitoring Plan for the wetland areas remediated during the construction phase of the Site 6
Remedial Action. The “baseline” vegetative monitoring event for the wetland restoration areas
(East Wetland Remediation Area (EWRA) and West Wetland Remediation Area (WWRA)) was
included in the construction contract scope/costs and was accomplished by IT Corporation in
September 2001. The baseline vegetative monitoring was performed by a qualified wetlands
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scientist and included the establishment of a transect line through each wetland remediation area,
the placement of a 1 m x 1 m quadrant at a reproducible location, an ocular estimation of the
ratio of growth to area, photographs of the wetland remediation areas from a reproducible
location, and the assessment of the remedial progress. This vegetative monitoring (which
established the baseline conditions for future inspections and assessments) was documented in
the Remedial Action Report for Landfill Capping Project at Operable Unit 3-Site 6; prepared by
IT Corporation, April 2002. Subsequently the initial Five-Year Monitoring Plan included in the
Remedial Design for the wetland areas remediated was completed in the fall of 2006 with
follow-up wetland mitigation monitoring and ecosystem evaluation required every five years
thereafter.

Monitoring of Groundwater and Surface Water: An extensive network of groundwater
monitoring wells and surface water monitoring points (see Figure 15) has been developed over
time to monitor contaminant levels/trends in the surface water and groundwater in each of the 2
aquifers of concern within IRP Site 6. The monitoring of the IRP Site 6 remedy commenced in
2001 with a “baseline” groundwater and surface water sampling and analysis event that was
included in the construction contract scope/costs. The purpose of this initial post-RA monitoring
of the site was to identify contaminants of concern in the groundwater water and surface water
and to provide a baseline to monitor changes over time in the contaminant concentration levels.
It was accomplished by IT Corporation in December 2001and documented in the Baseline
Groundwater Monitoring Report for Post-RA Monitoring of Operable Unit 3 Site 6 (December
2001 Samples), prepared by IT Corporation, May 2002. Subsequent post-RA Long-Term
Monitoring events have been conducted at least annually. Also seasonal dissolved arsenic
analysis of groundwater from selected wells commenced July 2005.

Groundwater Compliance Boundary: Figure 7.0 of the Site 6 ROD shows the Groundwater
Compliance Boundary and associated monitoring wells to include 3 additional well couplets
(surface and lower aquifers). The initial sampling and analysis of groundwater at the existing
monitoring wells was included in the 2001 baseline Long-Term Monitoring event. However, as
stated above, the installation of three additional monitoring well couplets down gradient from
Site 6 (and on an adjacent Massport or privately owned property) to better define the
groundwater compliance boundary was delayed and not completed until September 2002. The
initial sampling and analysis of groundwater from these wells was included in the October 2002
Long-Term Monitoring event for Site 6. Also, as noted in the 2007 Five-Year Review additional
monitoring wells were installed and the initial boundary was revised in 2006. The revised
Groundwater Compliance Boundary and additional wells are shown on the current Site Plan
(Figure 15)

Land Use Controls (LUCs)/Institutional Controls (ICs): LUCs/ICs instituted to ensure that
future land use and/or /groundwater use does not increase the risk of exposure to the
waste/contaminated soils and groundwater remaining on the site are listed below. LUCs/ICs are
formally monitored and results documented by the base environmental office in the recurring
Remedial Action Reports issued for this site.
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Fencing with locked gates
Signs at each of the 2 vehicle access gates stating:

IRP Site 6

No Digging, No Dumping

Per Order of the Installation Commander

For Additional Information Contact the Environmental Office

781-377-4495/8207/4667
Inspections are conducted by both the Hanscom AFB IRP Manager and by Hanscom
AFB’s remedial action-operations contractor’s on-site staff in the course of their IRP Site
6 maintenance and monitoring duties to verify the integrity of the cap and to ensure that
there is no unauthorized digging at the site and that drinking water wells are not being
installed at the site or in adjacent Massport and privately property (Debris Excavation
Area 1, the off-site wetlands, and the former railroad spur to Hanscom AFB) which may
have groundwater with dissolved arsenic levels above the arsenic MCL.
Much of the off-base area downgradient from Site 6 is on Hanscom Field within the
Runway 29 approach area and most of the discussion of Hanscom Field’s LUCs/ICs
above in the OU-1 section also applies to this section of Hanscom Field which may
contain groundwater with dissolved arsenic levels above the arsenic MCL. As with OU-1
and OU-2, access to Hanscom Field by Air Force personnel/contractors to conduct IRP
activities is formalized by License Agreements. Massport is also on the distribution list
for Long-Term Monitoring Reports concerning OU-3/IRP Site 6.
Rights-of-Entry are formalized with the private property owners (Debris Excavation Area
1, the off-site wetlands, and the former railroad spur to Hanscom AFB) which may
contain groundwater with dissolved arsenic levels above the arsenic MCL. Each owner is
formally provided with the analytical results of groundwater and surface water samples
collected at these off-base locations.
IRP Site 6 was classified in the 1998 Hanscom Air Force Base General Plan (master
plan) as “industrial” in both the existing and future Land Use Plans, however, the actual
land use was “open space”. With an “industrial” designation there was a potential for
future industrial use of the site. Subsequently the actual “open space” land use
classification was made official by the November 2003 General Plan Update which
identifies the Site 6 area as “Open Space” in both the Existing and Future Land Use
Plans. The General Plan Update also shows the site with “Environmental Constraints”
(because of IRP Site status and proximity to wetlands and the Shawsheen River) and with
“Operational Constraints” (due to proximity to Hanscom Field). Also base operating
procedures (as established by Air Force Instructions) requires that project planning
documents (for both new construction and repair projects) be coordinated with the
environmental office. Through these measures the use of the site is well controlled and
managed. There are currently no plans to change the existing use of IRP Site 6 in the
future.
The 2003 General Plan Update includes the specific environmental constraints that apply
to IRP Sites with Land Use Controls and/or Institutional Controls as a component of the
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selected remedy. The Update also includes constraints in regards to closed IRP Sites.
Attachment J-1 provides a summary of the specific IRP Land Use Controls/Institutional
Controls included in the November 2003 Hanscom AFB Base General Plan Update.

Contingency Groundwater Remedy: Not required at this time

Remedy Implementation - OU-3/IRP Site 21

Remedial Design/Remedial Construction: The design and construction of the selected
Remedial Action for IRP Site 21 was completed via an Air Force Center for Environmental
Excellence (AFCEE) contract with Shaw Environmental, Inc. (formerly IT Corporation). The
remedial design for the selected remedy was included in the Environmental Cleanup Plan,
Remedial Action at Operable Unit 3- Site 21, Hanscom AFB, MA; prepared by Shaw
Environmental, Inc. and dated May 2003. Shaw mobilized on-site on June 2, 2003 and field
work was substantially complete in September 2003 and the LNAPL recovery/groundwater
treatment system officially commenced around-the-clock operation on September 15, 2003. The
Final Remedial Action Report for the Remedial Action at Operable Unit 3- Site 21, Hanscom
AFB, MA; prepared by Shaw Environmental, Inc. and dated March 2004 describes the
construction of the RA.

The major construction components of the RA for this Site were:

e Removal of petroleum contaminated soils from various hotspot locations — a total of
2,763 tons of contaminated soil was sent transported to Eastern Soil Management Inc. for
thermal treatment and reuse;

e Construction of four trenches with passive recovery wells — one main trench covering
LNAPL Pool A with three passive wells, one trench covering LNAPL Pool B with two
passive wells, and two smaller trenches at hotspot areas within LNAPL Pool C, each with
a passive well;

e Application of ORC® in each trench to enhance the biodegradation of dissolved-phased
contaminants (VOCs and fuel compounds) - a total of 1,170 pounds was applied during
construction;

o Installation of a network of ten active recovery wells in non-hotspot areas within LNAPL
Pool C connected to a retrofitted LNAPL recovery and treatment system that had been
used at the site for previous removal actions;

e Installation of provisions to implement groundwater containment/treatment and/or
enhanced vapor recovery contingencies in the future;

e Surveying and as-built drawings;

e A six-month start-up and prove-out period for the LNAPL/groundwater recovery and
treatment system. This O&M period was included in the construction contract
scope/costs. The construction contract also included preparation of the Operation and
Maintenance Plan, Remedial Action at Operable Unit 3 - IRP Site 21 which was prepared
by Shaw Environmental, Inc. in 2003. Upon completion of the start-up and prove-out
period the responsibility for the operation, maintenance, and monitoring of the Site 21
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remedy in accordance with the O&M Plan was transferred to the Basewide Remedial
Action-Operation (RA-O)/Long-Term Management (LTM) contractor.

Monitoring of LNAPL., Groundwater and Surface Water: An extensive network of
groundwater monitoring wells and surface water monitoring points (see Figure 16) has been
developed over time to monitor LNAPL levels and contaminant levels/trends in the surface water
and groundwater in each of the 2 aquifers of concern within IRP Site 21. The monitoring of the
IRP Site 21 remedy commenced in 2003 with a “baseline” groundwater and surface water
sampling and analysis event was included in the construction contract scope/costs. This event
also included the measurement of LNAPL thickness in monitoring and recovery wells at Site 21
which had discernable LNAPL a pre-RA monitoring events. The purposed of this initial post-
RA monitoring of the site was to document the residual LNAPL; to identify contaminants of
concern in the groundwater water and surface water; and to provide a baseline to monitor
changes over time in the contaminant concentration levels. It was accomplished by Shaw
Environmental, Inc. in October 2003 and documented in the October 2003 Stage 2 Post-RA
Baseline Long Term Monitoring Report for Operable Unit 3 — IRP Site 21; prepared by Shaw
Environmental, Inc. and dated March 2004. Subsequent post-RA Long-Term Monitoring events
have been conducted semi-annually.

Land Use Controls (LUCs)/Institutional Controls (ICs): LUCs/ICs instituted to ensure that
future land use or groundwater use does not increase the risk of exposure to the waste/
contaminated soils and groundwater remaining on the site are listed below. LUCs/ICs are
formally monitored and results documented by the base environmental office in the recurring
Remedial Action Reports issued for this site.

e Frequent inspections (almost daily) by the Hanscom AFB IRP Manager and Hanscom
AFB’s remedial action-operations contractor’s on-site staff in the course of their OU-1
system operation, maintenance and monitoring duties are conducted to verify that
untreated groundwater within OU-3/IRP Site 21 is not being used for any purpose and
that there is no unauthorized digging at the site.

e The area of IRP Site 21 is classified in the Hanscom Air Force Base November 2003
General Plan (master plan) Update as either “Outdoor Recreational” or “Industrial” in
both the Current Land and Future Land Use Plans. The General Plan Update also shows
the site with “Environmental Constraints” (because of IRP Site status and proximity to
Shawsheen River) and with “Operational Constraints” (due to proximity to Hanscom
Field). There are currently no plans to change the existing use of IRP Site 21 in the
future.

e The 2003 General Plan Update includes the specific environmental constraints that apply
to IRP Sites with Land Use Controls and/or Institutional Controls as a component of the
selected remedy. The Update also includes constraints in regards to closed IRP Sites.
Attachment J-1 provides a summary of the specific IRP Land Use Controls/Institutional
Controls included in the November 2003 Hanscom AFB Base General Plan Update.
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Groundwater Containment/Treatment and VER Contingencies: Not envisioned at this time
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Remedy Implementation Summary

OU-1/IRP Sites 1,2 & 3:
e Continued operation of the existing dynamic groundwater collection and treatment
system — implemented
e Monitoring of groundwater and surface water — implemented
e Land Use Controls/Institutional controls — implemented

OU-4/IRP Site 4
e Inspection and Maintenance of cap — implemented
e Monitoring of groundwater and surface water — no longer required
e Land Use Controls/Institutional controls — Not formally included in the 1988 RAP,
however, they have been implemented

OU-3/IRP Site 6
e Containment of three landfill areas - completed
e Removal of contaminated sediments and landfill debris and placing of this material
within the capped landfill area - completed
Inspection and Maintenance of capped areas — implemented
Wetland mitigation monitoring — implemented
Monitoring of groundwater and surface water — implemented
Groundwater compliance boundary — implemented
Land Use Controls/Institutional controls - implemented
Contingency Groundwater Remedy — not envisioned at this time

OU-3/IRP Site 21

e Construction of interceptor trenches with passive recovery wells and removal of
petroleum contaminated soils - completed
Application of ORC® in interceptor trenches — completed
Installation of LNAPL/groundwater recovery and treatment system — completed
Operation of LNAPL/groundwater recovery and treatment system - implemented
Monitoring of groundwater and surface water — implemented
Land Use Controls/Institutional controls - implemented
Groundwater Containment/Treatment and VER Contingencies — not envisioned at this
time
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Remedial Action — Operation/Long-Term Management

Since 1999 the RA-O & LTM phase of the Hanscom Field/Hanscom AFB Superfund remedies
has been the responsibility of a single contractor as follows:
e January 1999 to January 2003 — International Technology (IT) Corporation via an
AFCEE RAC Delivery Order (OU-1 & OU-2/IRP Site 4+ OU-3/IRP Site 6 commencing
2002)
e January 2003 to January 2008 — MaraTech Engineering Services, Inc. subcontractor for
Del-Jen, Inc. via an Hanscom AFB A-76 (Contracting Out) Contract (OU-1, OU-2/IRP
Site 4 & OU-3/IRP Site 6 + OU-3/IRP Site 21 commencing 2004)
e January 2008 to January 2009 — Metcalf & Eddy, Inc. via an AFCEE 4PAE Task Order
(OU-1, OU-2/IRP Site 4, OU-3/IRP Site 6 & OU-3/IRP Site 21)
e January 2009 to January 2010 — Environmental Quality Management, Inc. via an AFCEE
ECOS Task Order (OU-1, OU-2/IRP Site 4, OU-3/IRP Site 6 & OU-3/IRP Site 21)
e April 2010 to August 2012 — Advent Environmental, Inc. via an AFCEE issued GSA
Task Order & AFCEE ECOS Task Orders (OU-1, OU-2/IRP Site 4, OU-3/IRP Site 6 &
OU-3/IRP Site 21)

Please note that the On-site Manager for each of the above Basewide RA-O contractors was/is
Mr. Richard Landry. In fact Mr. Landry accepted the keys from the OU-1 Remediation System’s
construction contractor in 1991 and has served as the On-site Manager for each support
contractor thereafter. Also note there was a break in service of the Basewide RA-O contracts
between January and April 2010. During this period all RA-O requirements continued to be met
by the Hanscom AFB Environmental Office in-house staff with Mr. Landry serving as a
consultant via a separate support contract.

OU-1/IRP Sites 1, 2 and 3 Remedial Action — Operation

Metcalf & Eddy Services, Inc. (subsequently acquired by Professional Services Group (PSG))
was contracted via a Corps of Engineers (CoE) service contract to operate and maintain the OU-
I/IRP Sites 1, 2 and 3 groundwater collection, treatment and recharge system after it was
constructed. Operation of the system commenced in April 1991. At the end of May 1996, the
original service contract ended, however, PSG was awarded a CoE construction contract to
upgrade and automate the collection, treatment and recharge system. PSG continued normal
operations of the system during the course of the construction contract which ended in December
1998. Commencing in January 1999 the RA-O/LTM phase of the Hanscom Field/Hanscom
AFB Superfund remedies has been the responsibility of a single contractor as noted above.

Remediation System Operations, Maintenance and Monitoring (OM&M):
Monitoring of the remediation systems is conducted in accordance with the Basewide Quality
Assurance Project Plan for Long Term Monitoring at NPL Operable Unit I, NPL Operable Unit
3/IRP Site 6, NPL Operable Unit 3/IRP Site 21and MCP Sites (IRP Sites 13 & 22, and the
FAFSUST Site). Operation and maintenance (O&M) of the original Groundwater Collection,
Treatment and Recharge System is conducted in accordance with the O&M Manual entitled
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Recovered Groundwater Treatment System O&M Manual. The O&M Manual was initially
prepared by Engineer-Science, Inc., a subcontractor to H&A, in 1991. In 1998 the manual was
revised by IT Corp, a subcontractor to PSG Inc., following completion of the system automation
and upgrade contract. Under this contract a supervisory control and data acquisition (SCADA)
system was installed to control and monitor system operation. The SCADA system includes
remote terminal units at the pump stations at IRP Sites 1, 2 and 3 for two-way radio
communication with the central control unit at the central treatment facility. Also includes an
auto-dialer to notify the operating contractor of major failures during non-duty hours/periods of
unattended operation.

Operation and maintenance (O&M) of the VER System is based on Standard Operating
Procedures established since the VER Demonstration Project commenced in 1997.

The primary activities associated with OM&M of the OU-1 Groundwater Collection, Treatment
and Recharge System include the following:

e Visual checks of doors, gates, and system components to include remote sites for signs of
vandalism and/or other unauthorized activity.

¢ Visual and computer checks of all operational equipment to include remote collection
points (VER system, pump stations and interceptor wells). Repairs as necessary for
proper operation.

e Adjustment of controls and computer set points necessary for efficient system operation.

e On-site and off-site commercial laboratory analysis of treatment systems (central & Site 1
VER) water quality and air quality parameters to ensure compliance with discharge
standards.

e Response to major alarms during non-duty/unattended operation period. Major alarms
include steam boiler failure, security alert, process down, high equalization tank level, or
fire alarm.

e Scheduled/routine maintenance of equipment.

e On-site re-generation of central system’s granular activated carbon units when continuous
monitoring device indicates need for such.

e Major maintenance tasks as needed for efficient system operation. Includes replacement
of failed pumps, replacement of “consumed” activated carbon in Site 1 VER system and
in the central system (when it can no longer be regenerated on-site), pigging of collection
system piping, acid cleaning of stripping towers, and cleaning/repacking of stripping
towers.

e Disposal of recovered solvent, spent activated carbon from the Site 1 VER system and
other generated hazardous waste at a licensed off-site disposal facility.

e Monthly Remedial Action Report

As noted above the Air Force’s RPO process has been on-going since the initial Groundwater
Collection, Treatment and Recharge system was placed in operation in April 1991. A listing of
key dates/milestones for the OU-1 Remedy is included as Attachment C-1.
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Groundwater and Surface Water Monitoring: Long-Term Monitoring events are conducted

in accordance with the Basewide Quality Assurance Project Plan for Long Term Monitoring at
NPL Operable Unit 1, NPL Operable Unit 3/IRP Site 6, NPL Operable Unit 3/IRP Site 21 and
MCP Sites (IRP Sites 13 & 22, and the FAFSUST Site). Long-Term Monitoring Reports are
issued for each formal/annual event and the results for the on-site GC analysis are reported in the
Remedial Action Reports submitted monthly for OU-1. The primary activities associated with
OU-1’s Long-Term Monitoring include the following:

Annual sampling of selected monitoring wells and one surface water sampling point with
analysis for VOCs by an off-site commercial laboratory to confirm the containment and
possible reduction of the OU-1 plumes. Also includes 3 wells at the Bedford Community
Gardens being monitored by Hanscom for the Town of Bedford and regulators.
Piezometric levels to monitor changes in groundwater elevations.

Monthly and/or quarterly sampling of collection points and selected monitoring wells for
screening by the operations and maintenance (O&M) staff using an onsite gas
chromatograph (GC). The purpose of this sampling and analysis is for remedial system
optimization and to identify trends in VOC levels at groundwater collection points and
within the OU-1 plumes. This GC analysis only quantifies the two principal contaminants
of concern, TCE and cis-1,2-DCE. The RPO process documented as a component of the
selected Remedy in the 2007 ROD is applicable to both the Dynamic Groundwater
Remediation System and the Long-Term Monitoring Program. A listing of key
dates/milestones for the OU-1 Treatment System Monitoring is on Page 13 of
Attachment C-1 and a listing of key dates/milestones for the OU-1 Long-Term
Monitoring Program. Key begins on Page 14 of Attachment C-1

The following is a listing of OU-1 Long-Term Monitoring Reports that have been issued since
the 2007 Five-Year Review:

Long-Term Monitoring Report for Operable Unit 1 - November 2007 Samples, prepared
by Shaw Environmental, Inc. for Maratech Engineering Services, Inc., May 2008
Long-Term Monitoring Report for Operable Unit 1 - November 2008 Samples, prepared
by Metcalf & Eddy, Inc., January 2009

Long-Term Monitoring Report for Operable Unit 1 - November 2009 Samples, prepared
by Environmental Quality Management, Inc., January 2010

Long-Term Monitoring Report for Operable Unit 1 - November 2010 Samples, prepared
by Shaw Environmental, Inc., March 2011

Long-Term Monitoring Report for Operable Unit 1 - November 2011 Samples, prepared
by Shaw Environmental, Inc., May 2012

Remedial Action-Operation Costs: Actual operation, maintenance and monitoring costs for

OU-1/IRP Sites 1, 2, & 3 that have been incurred since the remedial action-operation phase
commenced in 1991 are summarized in the following Table 6.
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Table 6: Annual OU-1 Remedial Action-Operation Costs

Basic O&M Cost

Long-Term

One-time O&M/

Remarks

Start End Date Monitoring Cost Alterations
Date
April March $551,670 $10,414 Propane & solvent disposal
1991 1992
April March $485,270
1992 1993
April March $509,534 $63,475 Acid wash towers; solvent disposal,
1993 1994 booster pumps,
Pigging system; iron bacteria pilot
April March $535,010 $137,243 stggieg y P
1994 1995
April March $561,760 $25,599 Solvent & carbon disposal; Clean Site 2
1995 1996 Recharge Pipes, pave around plant
April December $403,425 $689,844 Automation & upgrades; Drill IWs 5 & 6
1996 1996
Acid Wash towers; replace BIW-1 power
January December $342,009 $164,036 & pump; VFDs for pump stations; IWs 5
1997 1997 & 6 power& pumps; BIW & IW flow
meters
January December $281,904 $58,734 Repack Towers
1998 1998
Drill IW-10; power/pumps,IWs 7,8, 9 &
January December $315,347 $15,170 $73,984 10; Y2K upgrades; VER carbon
1999 1999
January December $299,145 $20,253 $60,507 Acid wash towers; 2-Bedford Community
2000 2000 Garden monitoring wells; VER carbon;
January December $316,080 $16,238 $31,987 Permanganate Pilot Study; VER Carbon;
2001 2001
January February $380,601 $23,667 $37,833 14 Months O,M&M, VER carbon
2002 2003
February | January $321,663 In O&M $0 11 Months O,M&M
2003 2004
February | January $367,261 In O&M $0
2004 2005
February | January $355,817 In O&M $26,473 Iw-11
2005 2006
February | January $369,476 In O&M $0 Permanganate Treatment
2006 2007
February | January In O&M $0
2007 2008 $379,730
February | January In O&M $61,007 Clean & repack AS #1; replace controls
2008 2009 $348,123 mounting boards at PS 1, 2 & 3
February | January In O&M $8,942 Sites 1 & 2 recharge hydrants; repair
2009 2010 $294,688 underground pressure lines
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Basic O&M Cost Long-Term One-time O&M/ Remarks
Start End Date Monitoring Cost Alterations
Date
February | August In O&M $32,526 17 months OM&M; paint EQ Tank;
2010 2011 $417,240 Retrofit BIW-4
August August In O&M $0

Please note the above excludes government-furnished electricity and propane costs. These utility
costs For FY2007 through FY2012 are as follows:

Dates

From To Electricity Propane
October 2006 | September 2007 | $66,000 est $36,898
October 2007 | September 2008 | $66,000 est $66,634
October 2008 | September 2009 $106,000 $36,899
October 2009 | September 2010 $100,512 $33,757
October 2010 | September 2011 $97,951 $49,910
October 2011 | September 2012 | $86,000 est | $52,000 est

OU-2/IRP Site 4 Long-Term Management

The RA-O phase ended with the 1% Five-Year Review which documented that the Long-Term
Monitoring of the Sites ground water and surface water was no longer necessary to confirm the
protectiveness of the remedy. However, the 1st Five-Year Review identified a requirement to
remove scrub brush growing in the drainage ditches and on sections of the cap and berms and
recommended that a long-term inspection/maintenance program be instituted. The initial field
work to remove the scrub brush was completed was completed in the spring of 1998 by PSG,
Inc., via a modification to the contract providing operation, maintenance and monitoring support
for the on-going OU-1 remedial action. Subsequently, since 1999, the recurring inspection and
maintenance of IRP Site 4 has been included in the scope of the Basewide RA-O/LTM contract.
OU-2/IRP Site 4 LTM requirements include:

Inspection and Maintenance: Recurring requirements include:

Periodic (usually quarterly) inspections to verify integrity of the cap and to monitor for
settlement and slope instability
Fill and/or seed low and bare areas of landfill cap
Fill animal burrows on landfill cap

Page -47




4th Five-year Review Report, August 2012

e Annually cut grass and brush on the capped area and berms to include the capped
northwest lobe outside the bermed f landfill capped (main) area Remove debris from
drainage swales

e Monitoring of LUCs

Note: The grass on the main cap is cut periodically by Massport and a softball league at no cost
to Hanscom AFB.

Annual Remedial Action Report: The following is a listing of OU-2/IRP Site 4 Annual
Remedial Action Reports that have been issued since the 2007 Five-Year Review. . Each report
includes a summary of CY activities and the quarterly inspection reports with photo
documentation

o Calendar Year 2007Remedial Action Report for NPL OU-2/IRP Site 4, prepared by
MaraTech Engineering Services

e Calendar Year 2008 Remedial Action Report for NPL OU-2/IRP Site 4, prepared by
Metcalf & Eddy, Inc.

o Calendar Year 2009 Remedial Action Report for NPL OU-2/IRP Site 4; prepared by
Environmental Quality Management, Inc.

o Calendar Year 2010 Remedial Action Report for NPL OU-2/IRP Site 4; prepared by
Advent Environmental, Inc.

o Calendar Year 2011 Remedial Action Report for NPL OU-2/IRP Site 4; prepared by
Advent Environmental, Inc.

Long-Term Management Costs: Actual Long-Term Management costs for OU-2/IRP Site 4
that have been incurred since the 1st Five-Year Review are summarized in the following Table
7. Please note that, though the remedy was put in place in 1988, the recurring inspections and
maintenance of the site did not commence until after the 1st Five-Year Review in 1997. The
below costs do not include Long-Term Monitoring costs since, following completion of the
Human Health and Ecological Risk Assessments and the 1st Five-Year Review, the Project
Team (Hanscom AFB, USEPA & MassDEP Remedial Project Managers) concluded that
additional long-term monitoring data was not required.

Table 7: Annual OU-2/IRP Site 4 Long-Term Management Costs

Dates
From To Total Cost
October 1997 | December 1998 $5,454
January 1999 | December 1999 $2,933
January 2000 | December 2000 $5,696
January 2001 | December 2001 $4,752
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S ———————

Dates
From To Total Cost

January 2002 | February 2003 $5,000
February 2003 | January 2004 $4,549
February 2004 | January 2005 $4,615
February 2005 | January 2006 $2,933
February 2006 | January 2007 $5,000
February 2007 | January 2008 $5,965
February 2008 | January 2009 $5,086
February 2009 | January 2010 $6,000
February 2010 | August 2011 $6,000

August 2011 August 2012 $6,066

OU-3/IRP Site 6 Remedial Action-Operation

The RA-O phase commenced in September 2001 following completion of the Remedial Action-
Construction phase. OU-3/IRP Site 6 RA-O requirements include:

Inspection and Maintenance: Recurring requirements include:

e Periodic (usually quarterly) inspections of fences, gates, signs and permanent survey
benchmarks for integrity.

e Periodic (usually quarterly) inspections to verify integrity of the cap and to monitor for
settlement, erosion and slope instability

e Mowing of grassed areas of the landfill caps at least once per year prior to the fall
inspection.

e Fertilizing, seeding, and mulching as required to establish and maintain grass cover.

e Periodic inspections groundwater monitoring wells for proper functioning.

e Repairs as necessary if an inspection of the site indicates that corrective action is needed
to repair or restore a component of the remedy.

e Monitoring of LUCs

Annual Remedial Action Report: The following is a listing of OU-3/IRP Site 6 Annual
Remedial Action Reports that have been issued since the 2007 Five-Year Review. Each report
includes a summary of CY activities and the quarterly inspection reports with photo
documentation.

e Calendar Year 2007 Remedial Action Report for NPL OU-3/IRP Site 6, prepared by
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MaraTech Engineering Services

o Calendar Year 2008 Remedial Action Report for NPL OU-3/IRP Site 6, prepared by
Metcalf & Eddy, Inc.

e Calendar Year 2009 Remedial Action Report for NPL OU-3/IRP Site 6; prepared by
Environmental Quality Management, Inc.

o Calendar Year 2010 Remedial Action Report for NPL OU-3/IRP Site 6; prepared by
Advent Environmental, Inc.

e Calendar Year 2011 Remedial Action Report for NPL OU-3/IRP Site 6; prepared by
Advent Environmental, Inc.

Wetland Mitigation Monitoring: Per the Remedial Design Wetland Mitigation Monitoring &
Ecosystem Evaluation is required every five years commencing 2011 until 2031. The following
is a listing of OU-3/IRP Site 6 Wetland Mitigation Monitoring Reports that have been issued
since the 2007 Five-Year Review.

o 2011 Wetland Mitigation Monitoring & Ecosystem Evaluation Report, Hanscom AFB,
OU-3/Site 6, prepared by Shaw Environmental, Inc., November 2011

Note: The semi-annual and/or annual monitoring of wetland ecosystem development in the West
and East Wetland Restoration Areas, supervised by a Wetlands Scientist, at the beginning (May)
and/or end (September) of the growing season for five years was completed in 2006.

Groundwater/Surface Water Monitoring to include Groundwater Compliance Boundary
Monitoring: Long-Term Monitoring events are conducted in accordance with the Basewide
Quality Assurance Project Plan for Long Term Monitoring at NPL Operable Unit I, NPL
Operable Unit 3/IRP Site 6, NPL Operable Unit 3/IRP Site 21and MCP Sites (IRP Sites 13 & 22,
and the FAFSUST Site). The results of the Quarterly/ Seasonal Long-Term Monitoring events at
IRP Site 6 are documented in formal Annual Long-Term Monitoring Reports.

Sampling and analysis of groundwater and surface water are required as part of the remedy
selected in the Record of Decision (ROD) for OU-3/IRP Site 6. The primary objective of this
effort is to monitor the compliance boundary and the continued natural flushing of residual
contaminants in the land filled areas in order to assess the effectiveness of the RA. The primary
activities associated with OU-3/IRP Site 6’s Long-Term Monitoring Program include the
following:

e Annual sampling of selected monitoring wells and surface water sampling points with
analysis for CoCs by an off-site commercial laboratory. Also includes the sampling and
analysis for dissolved arsenic of 2 Massport storm water wells on Hanscom Field.

e Piezometric levels to monitor changes in groundwater elevations.

As noted above the “baseline” groundwater and surface water sampling and analysis was
conducted in December 2001 to identify contaminants of concern (CoCs) in the groundwater
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water and surface water and to provide a baseline to monitor changes over time in the
contaminant concentration levels. Since then the OU-3/IRP Site 6’s Long-Term Monitoring
Program has been subjected to the Air Force’s Remedial Process Optimization (RPO) which has
included the installation of additional monitoring wells and inclusion of additional surface water
sampling points to better define the groundwater compliance boundary, refinement of CoCs,
changes in the frequency of events, and the refinement of monitoring points based on the
analysis of each year’s results. A summary listing of the OU-3/IRP Site 6° Long-Term
Monitoring Program activities is included as Attachment G-1.

The initial sampling and analysis of groundwater at existing monitoring wells selected to help
define the groundwater compliance boundary was included in the 2001 baseline monitoring
event. The wells selected to help define the compliance boundary have also been included in the
post-RA Long-Term Monitoring events that have been conducted at least annually. However, as
stated above, the installation of three additional monitoring well couplets down gradient from
Site 6 (and on an adjacent Massport or privately owned property) to better define the
groundwater compliance boundary was delayed and not completed until September 2002. The
initial sampling and analysis of groundwater from these wells was included in the October 2002
Long-Term Monitoring event for Site 6.

Based on the Long-Term Monitoring results through 2005 it was concluded that there was
dissolved arsenic in the surface aquifer further downgradient of the site than anticipated and that
the compliance boundary should be moved further to the north, near the Shawsheen River.
Three additional surface aquifer monitoring wells, all on Massport property north of the site,
were installed in 2006 to better define a revised/expanded compliance boundary. These
additional wells were initially sampled in July 2006 and since then have been included in the
seasonal (quarterly or spring, summer & fall) Long-Term Monitoring events which are being
conducted to evaluate seasonal changes/impacts in the off-site dissolved arsenic plume.

At a 2006 Project Team meeting the RPMs from USEPA and MassDEP recommended that the
Air Force sample the groundwater in the former off-base Debris Excavation Area 1 east of the
site to confirm that the groundwater in this area (which is side gradient to the normal
groundwater flow and also on privately owned property) is not being impacted by Site 6. A three
well cluster (surface aquifer/lacustrine layer/lower aquifer) was installed in 2006 and the wells
were initially sampled in July 2006 and again in the annual Long-Term Monitoring event in
October 2006). Analysis of the samples was for all of Site 6’s CoCs (VOCs, SVOC:s, pesticides,
PCBs, and dissolved metals). With the exception of one questionable estimated result for
thallium (a metal) the initial sampling and analysis did not identify any CoC in the former Debris
Excavation Area (DEA) No. 1. In regard to the thallium analysis it was determined that EPA
Method (6010B), the method used by the laboratory for the initial metal analysis) was not the
best method to quantify low levels of thallium since false positive results are sometimes

reported. Since the 2006 DEA No. 1 Baseline Monitoring the Long-Term Monitoring analysis of
DEA No.1’s groundwater has been limited to SVOCs and dissolved arsenic which are the
principal CoCs for Site 6 plus some additional analysis via Method 7841 or 6020 to confirm that
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thallium is not a CoC.

The installation of the additional monitoring wells installed in 2006 is documented in the
Monitoring Well Installation Report for Additional Compliance Boundary Monitoring Wells;
prepared by Shaw Environmental, Inc., July 2006. This report also included a revised site map
(Figure 24) which shows the relationship of the new wells to the revised compliance boundary.

Three (3) additional wells were installed in October 2008 on the downgradient side of the
compliance boundary. Two of these were on the west side of the Shawsheen River and the 31
was on the north side of the Shawsheen River. The purpose of these wells is to further define
and/or revise the current Groundwater compliance boundary for the Site. These well
installations were documented in a letter report dated January 2009. This report also included a
revised site map (Figure 25) which shows the relationship of the new wells to the revised
compliance boundary.

Also in 2008 the Long-Term Monitoring Program was revised to include three additional surface water
sampling points. These points and the initial surface water monitoring points are shown on the sketch
included as Figure 26.

The following is a listing of OU-3/IRP Site 6 Long-Term Monitoring Reports that have been
issued since the 2007 Five-Year Review:

o Groundwater Monitoring Report for Post-RA Monitoring of Operable Unit 3 Site 6
(January, April, August and October 2007 Samples); prepared by Shaw Environmental,
Inc. for Maratech Engineering Services, Inc., February 2008

e Groundwater Monitoring Report for Post-RA Monitoring of Operable Unit 3 Site 6
(April, July and October 2008 Samples); prepared by Metcalf & Eddy, Inc., January 2009

e 2009 Long-Term Monitoring Report, NPL Operable Unit 3, IRP Site 6 (April, July and
November 2009 Samples); prepared by Environmental Quality Management, Inc.,
January 2010

o 2010 Annual Long-Term Monitoring Report, NPL Operable Unit 3, IRP Site 6 (April,
July and November 2010 Samples); prepared by Shaw Environmental, Inc., February
2008

o 2011 Annual Long-Term Monitoring Report, NPL Operable Unit 3, IRP Site 6 (April,
July and November 2010 Samples); prepared Shaw Environmental, Inc., March 2012

Remedial Action-Operation Costs: Actual inspection, maintenance and monitoring costs for
IRP Site 6 that have been incurred since the remedial action was constructed in 2001 are
summarized in the following Table 8.
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Table 8: Annual OU-3/IRP Site 6 Remedial Action-Operation Costs

Dates
From To Total Cost
January 2002 | February 2003 $58,890
February 2003 | January 2004 $46,801
February 2004 | January 2005 $62,538

February 2005 | January 2006 | $87,525 note 1

February 2006 | January 2007 $59,946

February 2007 | January 2008 $58,370

February 2008 | January 2009 | $55,997 note 2

February 2009 | January 2010 $31,000
February 2010 | August 2011 $60,000
August 2011 August 2012 $41,000

Note 1: Includes non-recurring costs for 6 additional monitoring wells to better define the
groundwater compliance boundary.
Note 2: Includes non-recurring costs for 3 additional monitoring wells to better define the
groundwater compliance boundary.

Remedial Action-Operation QOU-3/IRP Site 21

Remedial Action-Operation: The RA-O phase at IRP Site 21 commenced on September 15,
2003 following the completion of the Remedial Action-Construction phase. OU-3/IRP Site 21
RA-O requirements include:

Remediation System Operations, Maintenance and Monitoring (OM&M): Operation and
maintenance (O&M) is conducted in accordance with the Operation and Maintenance Plan,
Remedial Action at Operable Unit 3- IRP Site 21, prepared by Shaw Environmental, Inc. in
December 2003. Monitoring of the remediation system is conducted in accordance with the
Basewide Quality Assurance Project Plan for Long Term Monitoring at NPL Operable Unit 1,
NPL Operable Unit 3/IRP Site 6, NPL Operable Unit 3/IRP Site 21and MCP Sites (IRP Sites 13
& 22, and the FAFSUST Site).

The primary activities associated with OM&M of the OU-3/IRP Site 21 LNAPL/Groundwater
Recovery and Treatment System include the following:

e Periodic (at least weekly) visual checks of all operational equipment associated with the
LNAPL/groundwater recovery and treatment system and adjustment of controls as
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necessary for efficient system operation.

e Visual checks of doors and system components for signs of vandalism and/or other
unauthorized activity.

e Periodic (normally monthly) off-site commercial analysis of the groundwater treatment
system water quality parameters to ensure compliance with discharge standards.

e Backwashing of the groundwater treatment system GAC units and/or the sand filter when
operational pressures dictate such.

e Routine maintenance and/or repair of equipment. Includes removing sludge and biomass
from the oil-water separator, transfer tank, and backwash water recovery tank.

e Major maintenance tasks as needed for efficient system operation. Includes replacement
of failed pumps; replacement of “consumed” activated carbon in groundwater treatment
system; replacement of sand filter media; and

e Disposal of recovered LNAPL, spent carbon and other generated wastes.

e Monthly Remedial Action Report

The Air Force’s RPO process has been on-going since the initial LNAPL/Groundwater Recovery
and Treatment system was placed in operation in December 2003. A listing of key
dates/milestones for the OU-3/IRP Site 21 Remedy is included as Attachment H-1.
Groundwater and Surface Water Monitoring: Semi-Annual Long-Term Monitoring events
are conducted in accordance with the Basewide Quality Assurance Project Plan for Long Term
Monitoring at NPL Operable Unit 1, NPL Operable Unit 3/IRP Site 6, NPL Operable Unit 3/IRP
Site 21 and MCP Sites (IRP Sites 13 & 22, and the FAFSUST Site). The results of these Long-
Term Monitoring events at IRP Site 21 are documented in formal Annual Long-Term
Monitoring Reports.

The primary objective of the Site 21 Long-Term Monitoring Program is to monitor the natural
attenuation and/or the natural containment of the dissolved-phase contaminant plumes and to
monitor progress towards achievement of Remedial Action Objectives (RAOs) in order to assess
the effectiveness of the RA. The primary activities associated with OU-3/IRP Site 21°s Long-
Term Monitoring Program include the following:

e Semi-Annual (spring & fall) sampling of selected monitoring wells and surface water
sampling points with analysis for VOCs by an off-site commercial laboratory. Also
includes the sampling and analysis for SVOCs and/or TPH (DRO) if determined to be
necessary.

e Piezometric levels to monitor changes in groundwater elevations.

As noted above the “baseline” groundwater and surface water sampling and analysis was
conducted in October 2003 to document the post-RA extent of the LNAPL Pools and dissolved
phase VOCs. Since then the OU-3/IRP Site21’s Long-Term Monitoring Program has been
subjected to the Air Force’s RPO process in that the frequency of monitoring specific wells is
adjusted and the monitoring points for each event are refined based on the analysis of each year’s
results. A summary listing of the OU-3/IRP Site 21’ Long-Term Monitoring Program activities
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is included on Page 3 of Attachment H-1.

The following is a listing of OU-3/IRP Site 21 Long-Term Monitoring Reports that have been
issued since the 2002 five-year review:

e  May and October 2007 Post-RA Long Term Monitoring Report for Operable Unit 3 —
IRP Site 21; prepared by Shaw Environmental, Inc. for Maratech Engineering Services,
Inc., April 2008

o Annual Long-Term Monitoring Report for NPL Operable Unit 3/IRP Site 21, April and
October 2008 Post RA; prepared by Metcalf & Eddy, Inc., January 2009

e 2009 Long-Term Monitoring Report, NPL Operable Unit 3, IRP Site 21 (April and
November 2009 Samples); prepared by Environmental Quality Management, Inc.,
January 2010

e 2010 Post RA Long-Term Monitoring Report for Operable Unit 3- Site 21 (April and
November 2010 Samples); prepared by Shaw Environmental, Inc., February 2011

e 2011 Post RA Long-Term Monitoring Report for Operable Unit 3- Site 21 (April and
November 2011 Samples); prepared by Shaw Environmental, Inc., April 2012

LNAPL Monitoring: LNAPL monitoring is a component of Long-Term Monitoring Program
for OU-3/IRP Site 21. The site’s recovery (active and passive) and groundwater monitoring
wells with a post-RA history of LNAPL are periodically (some monthly) checked for the
presence of LNAPL with an oil-water interface probe. Also the site’s recovery and monitoring
wells are checked for LNAPL during their sampling in the Semi-Annual (spring and fall) Long-
Term Monitoring events. The results of the LNAPL monitoring are reported in the monthly RA
Report or the Long-Term Monitoring Report issued for the Long-Term Monitoring event.

Remedial Action-Operation Costs: Actual operation, maintenance and monitoring costs for
IRP Site 21 that have been incurred since the remedial action-operation phase commenced in
2003 are summarized in the following Table 9.

Table 9: Annual OU-3/IRP Site 21 Remedial Action-Operation Costs

Dates

From To Total Cost

September 2003 | January 2004 | $1,198 note 1

February 2004 | January 2005 | $40,385 note 1

February 2005 | January 2006 $43,011
February 2006 | January 2007 $30,000
February 2007 | January 2008 $29,770
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e

Dates
From To Total Cost
February 2008 | January 2009 $25,430
February 2009 | January 2010 $30,000

February 2010 | August 2011 | $30,000 note 2

August 2011 August 2012 $23,000

Note: 1 The costs for the six-month start-up and prove-out O&M period that ended in March
2004 and a post-RA “baseline” groundwater and surface water monitoring event in October

2003 were included in construction contract.
Note 2: Includes non-recurring costs for one (1) additional recovery well, booster ORC injection

and replacement of recovery well road vaults
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V.  Progress Since the Last Five-Year Review

Third (2007) Five-Year Review Issues — There were no issues related to current site
operations, conditions, or activities that affect current and/or future protectiveness of any of the
Hanscom Field/Hanscom AFB remedies.

Third (2007Five-Year Review Recommendations and Follow-up Actions

Recommendation: Continue to implement Remedial Process Optimization initiatives for the
OU-1 Dynamic Groundwater Remediation System as suggested by operational experience,
monitoring and the evolution of new applicable remediation technologies to complete the
cleanup in the most cost effective and timely manner possible.

Progress:

e Aug 07 to date— various adjustments to the Remediation Systems Monitoring and to both
the Phase 1 (via laboratory) and the Phase 2 (via on-site GC) of the Long-Term
Monitoring Program (see pages 13 to 15 in Attachment C-1)

e Aug 07 — Commenced another VER phase following a permanganate injection
remediation period

e Sep 07 — Revised VER system to include extraction from converted monitoring well
RAPI1-3R.

e Jul 09 — Installed hydrant stub-up tapped off the Site 2 recharge piping to provide an
alternate or additional recharge capability at Site 2, however, has yet to be used

e Sep 09 — Installed hydrant stub-up tapped off the Site 3 recharge piping to provide a
recharge capability at Site 1 and the diversion of treated groundwater to discharge on the
surface of the Site 1 source areas is expected to commence later this summer (2012).

e The OU-1 ROD required the Air Force, in consultation with the EPA and Mass DEP, to
establish restrictions prohibiting the construction of wells and the use of groundwater in
any documented or anticipated area of groundwater contamination. These restrictions
shall be in place within 1 year of the ROD's 2007 signature. In retrospect these
restrictions were already in place, specifically Section 8 of the Bedford Board of Health
Code of Health Regulations requires that any landowner obtain a permit for the
installation of wells anywhere in the Town of Bedford. While this does not specifically
“prohibit” wells in the Jordan Conservation Area and Hartwell Town Forest it does
ensure that the Board of Health would be involved in the decision. See Attachment J-3

Recommendation: Determine whether or not dissolved thallium is a contaminant of concern in
the on-site groundwater at OU-3/IRP Site 6.

Progress: Commencing with the October 2008 Long-Term Monitoring event for IRP
Site 6 the analysis method for thallium was changed from Method 6010 to the more definitive
Methods 7841 or 6020. As shown in Attachment G-4 there has been no exceedances of the
Thallium MCL when analysis was by Methods 7841 or 6020. It is concluded that Dissolved
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Thallium in groundwater is not a Contaminant of Concern at OU3/IRP Site 6

Recommendation: Determine whether or not the groundwater compliance boundary is
adequately defined by the current network of monitoring wells.

Progress:

e In 2008 completed installation of an additional surface aquifer monitoring well (MW6-
125U) to better define the groundwater compliance boundary as revised in 2006 and
completed installation of two (2) additional surface aquifer monitoring wells (MW6-
123U & MW6-124U) to evaluate the north/northwest side of the Shawsheen River down
gradient of IRP Site 6 (see Figure 23).

e In 2008 expanded the surface water monitoring program from one sampling point in the
wetlands by including a sampling point in the pond north of the former railroad spur and
two points in the Shawsheen River (one upstream of IRP Site 6 and one near the northern
most point of the groundwater compliance boundary (see Figure 24).

e In 2010 received Massport’s permission to sample and analyze for dissolved arsenic six
(6) monitoring wells installed by Massport to provide data for a Hanscom Field Storm
Water Model. These wells are on the north/northwest side of the Shawsheen River down
gradient of IRP Site 6 (see Figure 15). Subsequently have continued to include 2 of the 6
wells in the Long-Term Monitoring Program for Site 6.

e Dissolved arsenic continues to be periodically detected in the Groundwater Compliance
Boundary’s surface aquifer at levels above the MCL. Dissolved arsenic concentrations at
levels above the MCL have also been found in 5 of the 6 Massport Storm Water Model
wells on the far side (north/west) of the Shawsheen

In summary progress has been made but not definitive enough to satisfactorily address this
recommendation. Thus it will be carried over as a recommendation of this Review.
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Additional Progress

Superfund Site

e Preliminary Close Out Report for the Hanscom Field/Hanscom AFB NPL Site issued
by the Environmental Protection Agency (September 2007)

e Federal Facility Agreement established (signed by the Air Force on 10 September
2009 and the Environmental Protection Agency on 18 September 2009)

e Modified Comprehensive Site Evaluation Phase 1, Military Munitions Response
Program (MMRP), Hanscom AFB, MA completed by the Air Force (April 2010)

e Appendix F (Initial Site Management Plan) to the Federal Facility Agreement issued
by Hanscom AFB (April 2010)

OU-1/IRP Sites 1,2 and 3
¢ Record of Decision issued - (signed by the Air Force on 14 September 2007 and the
Environmental Protection Agency on 28 September 2007
¢ Continued Remedial Action — Operation: Operation, maintenance and monitoring of
the dynamic groundwater remediation system and monitoring and enforcing LUCs.
o Continued monitoring Site 3 for rebound of contaminant concentrations (the
collection and treatment of groundwater from Site 3 was stopped in August 2001
because the TCE and cis-1,2-DCE concentrations had declined to near drinking
water standards.

OU-2/IRP Site 4
e Continued Long-Term Maintenance: Inspection and maintenance of landfill cap and
monitoring and enforcing voluntary LUCs.

OU-3/IRP Site 6

e Continued Remedial Action — Operation: Inspection, maintenance and monitoring of
capped landfill and restored wetland areas and monitoring and enforcing LUCs.

e In 2011 completed a Wetland Mitigation Monitoring & Ecosystem Evaluation as required
by the Monitoring Plan included in the Remedial Design for the wetland areas remediated
during the construction phase of the Site 6 Remedial Action. Follow-on events are
required every five years commencing until 2031.

OU-3/IRP Site 21
e Continued Remedial Action — Operation: Operation, maintenance and monitoring of
the LNAPL/groundwater recovery and treatment system and monitoring and enforcing
LUC
e In 2010 installed an additional active Recovery Well, RW-11A, to address developing
petroleum hotspot in the vicinity of monitoring well ECS-31
e in 2011 booster injection of ORC® into Former LNAPL Pool A was completed
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VI. Five-Year Review Process

Administrative Components

The Fourth Five-Year Review of Hanscom Field/Hanscom AFB Superfund Site kicked off on 16
February 2012 at a Project Team/Five-Year Review Scoping meeting at Hanscom AFB.
Attendees included:

Matthew Audet, US EPA Region 1 RPM;

David Gallagher, MassDEP RPM;

Catherine Foster, Hanscom AFB Restoration Program Manager, and
Thomas Best, IRP Consultant, Portage, Inc.

The Air Forces’ plan was to complete the review “in-house” relying on Mr. Best (Hanscom AFB
Restoration Program Manager 1994 until retirement June 2011) The Project Team agreed that
Hanscom should target to have the “draft” report submitted for comment by the beginning of
July to ensure finalization in September.

Community Involvement

The Hanscom AFB Restoration Advisory Board (RAB) has been kept up-to-date as to the status
of all of Hanscom AFB’s on-going remedial actions. Also Minutes of meetings are sent to all
RAB members and others on the RAB mailing list who did not attend the meeting. Meetings
since the 2007 Five-Year review to present IRP status updates were held on:

10 June 2008

24 June 2008

28 September 2010, and
20 September 2011

Also at the 20 September 2011 meeting the RAB was notified of the pending/2012 Five-Year
Review and that the IRP Update presented at the meeting was a preliminary presentation of the
Five-Year Review and that the RAB would be kept apprised of progress towards the finalization
of the report.

Community Relations activities in regards to this Fourth Five-Year Review include:

e Memorandum dated 20 August 2012 with a copy of the Executive Summary from the
Draft Report was sent to the RAB mailing list and to officials of the 4 surrounding
communities.

e The Final Report will be placed in the Bedford Town Library and a notice placed in the
local papers announcing that the document is available to the public
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Document Review

This five-year review consisted of a review of relevant documents including OM&M
records (see Attachment A - List of Documents Reviewed). In addition applicable
groundwater cleanup standards, as listed in the RODs for OU-1, OU-3/IRP Site 6, and OU-3/IRP
Site 21 and the ROD for OU-1, were reviewed (see Attachment B).

Data Review

OU-1/IRP Sites 1, 2 and 3 - Operational Data for the ”dynamic” Groundwater
Remediation System.

General: See Figure 18 for the locations of the components of OU-1 Groundwater Remediation
System and Attachment C-1 for a summary listing of OU-1 Groundwater Remediation System’s
Key Dates/Milestones since the 1991 startup. Pages 1 through 11 of this Attachment details
operational data, pages 11 and 12 details the development of the monitoring, interceptor and
recovery well network, page 13 details changes to the treatment system compliance monitoring
and pages 14 and 15 details the long-term monitoring program since 1997 when on-site GC
analysis was fully incorporated into OU-1’s Long-Term Monitoring Program. The on-site GCs
TCE and cis-1,2-DCE results for the groundwater treatment and collection systems samples
during this reporting period are documented in the Table/Attachment C-2.

The 2™ and 3" Five-Year Reviews presented a detailed summary of the operational records from
system startup in 1991 through the end of calendar year 2006. This, the Fourth, Five-Year
Review primarily addresses the data that has been generated since the start of 2007. Operational
data is reported in the monthly NPL OU-1 Remedial Action Report which is submitted to
stakeholders. See Attachment C-3 for the Hanscom AFB NPL OU-1 Remedial Action Report
for December 2011. Note page 2 of the report which normally includes operational data by
month for the current and previous calendar years has not been included. Instead a summary of
the monthly operational data for 2007 through May 2012 is presented in Tables/Attachment C-4
and an annual summary for this period is presented in Table 10 below. Of special note is the
durability/dependability of the system as evidenced by the time-operating percentages. Normally
there are only minor/short interruptions of operation for maintenance, minor repairs or
equipment swaps and the majority of significant down time periods is weather related, i.e.,
power outages due to downed trees.

Also please note that all gpm data is based on continuous around-the-clock operation without

regard to inoperable periods, e.g., a pump’s operating rate is 10 gpm but the pump only operates
50% of the possible minutes thus its average gpm is reported as 5.
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Table 10 — OU-1 Groundwater Remediation System Operational Data

2007 2008 2009 2010 2011 2012 *

Million Gallons Processed 66.4 73.5 70.7 68.8 69.1 29.8

Average gpm | 126.4 139.5 | 134.1 131.0 131.5 136.0

VER Contribution - gpm 0.2 0.3 0.5 0.3 0.2 0.1

On-site Recharge - gpm 2.8 3.5 3.3 4.1 3.7 4.6

GWT Sys Time Operating | 96.8% | 97.1% | 97.4% | 98.9% 95.7% | 99.97%
Average VOCs - ug/L (off-

site lab data) 268.0 240.6 231.5 234.5 180.5 199.1

Effluent VOCs - ug/L | bdl bdl bdl bdl bdl bdl

Note VOC data is the average of all monthly samples. bdl = below detection levels
* 2012 is through May

Treatment System: Air stripping towers are very effective at removing VOCs from
groundwater and the effectiveness of the OU-1 groundwater treatment system was documented
and discussed extensively in the Second (2002) Five-Year Review. The OU-1 system has 2 air
stripping towers in series with tower #1 always the lead tower. Treatment system monitoring is a
component of OU-1 the Long-Term Monitoring Program, primarily to document compliance
with discharge standards but also accomplished for optimization. In this regard from startup to
1999 weekly samples of the central groundwater treatment system’s influent, mid-fluent and
effluent were analyzed by a commercial laboratory for VOCs and designated metals to monitor
the influent’s makeup and concentration trends; to assess tower #1's effectiveness and/or identify
tower maintenance requirements; and to ensure the continued compliance with discharge
ARARs. In addition, commencing in August 1996, duplicates of the weekly samples were
analyzed for VOCs by the O&M staff using the on-site GC to be compared to the laboratory
result and to validate the on-site GC results.

In 1999 the frequency of laboratory analysis of the influent, mid-fluent and effluent was changed
to once a month and, in May 2006, the laboratory analysis of the mid-fluent was suspended. In
June 2011 the on-site GC analysis of the mid-fluent was suspended and subsequently, starting
January 2012, an RPO initiative to conserve diminishing GC resources changed the frequency of
the influent analysis by the on-site GC to monthly and suspended the on-site GC analysis of the
effluent. Thus the current system monitoring is monthly laboratory analysis of the influent and
effluent and monthly on-site GC analysis of duplicate influent samples. Please note the
monitoring of the mid-fluent will be resumed if significant VOC detections start showing up in
the effluent. Also see page 13 of Attachment C-1 for a summary of changes to the system’s
monitoring program.

From startup through the most recent samples the effluent has met and continues to meet the
discharge ARARs/drinking water standards, almost always with no detections of any VOC.

Also the lead tower (#1) consistently removes all incoming VOCs unless its efficiency is
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degraded by the buildup of silt and iron bacteria. Since the 1991 startup air stripping towers #1
and #2 were cleaned and repacked in July 1998 and tower #1 was cleaned and repacked again in
November 2008. These events proved to be very effective but they are also a very costly
activity. Acid cleaning of the towers to restore the flow capacity lost due to fouling has also
been tried in the past, both before and after the 1998 repacking event, but this method was not
very effective and it was also almost as costly as cleaning and repacking.

The capacity of the treatment system also has varied due to the normal wear and tear loss of
efficiency and iron bacteria and silt fouling of the stripping towers. This can show up in the
system’s operating factors (differential pressure between a tower air inlet and outlet and the air
blower amperage) which indicate that the towers are becoming fouled. Consequently the
quantity of influent has had to be periodically restricted/reduced to preclude operational and/or
mechanical damage to equipment until the fouling is addressed.

The fact that all of the system’s influent VOCs are usually removed by tower #1 is not surprising
since the system is significantly over-designed, especially for today’s contaminant levels
discussed above (and even for the initial/1991 levels which had a high of 5,300 ug/L for TCE).
The OU-1 groundwater treatment system was designed for the following influent concentrations:

TCE =45,000 ug/L
Trans-1,2-DCE = 7,500 ug/L
1,2-DCA = 820ug/L
Vinyl Chloride = 35 ug/L

Collection System: The OU-1 groundwater treatment system has processed between 100 to 320
gallons per minute since it became operational and, as of 31 December 2011, a total of 2.037
billion gallons of groundwater has been collected/treated. Chart/Attachment C-5 graphically
shows the gallons treated annually since the 1991 startup and Table 11 below breaks out the
gallons collected and treated annually since 2006 from the individual collection points.

Though the system is designed for 320 gpm, the actual quantity processed as shown above has
varied due to operational and other factors. Shortly after the 1991 startup flow from the
collection sources became restricted by the growth in the pipes from the pump stations at Sites 1,
2 and 3 to the treatment facility of naturally occurring bacteria that thrives on the iron rich
groundwater. This problem was initially overcome by booster pumps and the “pigging”
(mechanical cleaning) of the lines. Then, in 1996/7, a construction project )which made major
system alterations) upgraded the 3 pump stations’ pumps to provide the capability to overcome
the pipe fouling and pump more from the pump stations than the treatment facility can
process. This situation continues to the present.
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Table 11 — OU-1 Groundwater Remediation System Collection System Data

Average gpm
Collection Source 2007 2008 2009 2010 2011 2012
Site 1 Trench 13.0 126 12.1 8.8 6.4 6.3
Site 1 VER System 0.2 0.3 0.5 0.3 0.2 0.1
Site 2 Trench 70.1 712 593 645 641 5338
Site 3 Trench 0 0 0 0 0 0
BIW #1 133 164 156 154 168 16.1
BIW #2 6.7 4.7 4.7 5.0 4.8 5.0
BIW #3 147 134 132 139 135 139
BIW #4 36 117 161 122 197 348
IW-5 (Site 2) 2.7 7.7 10.6 8.5 4.5 5.0
IW-6 (Site 1) 1.7 1.0 1.2 2.0 1.0 0.8
IW-7-8-9 (Site 1) 0 0 0 0 0 0
IW-10 (Site 1) 0.1 0.2 0.4 0.1 0.2 0.1
TW-11 (Site 1) 03 03 03 02 02 o2
Total 126.4 1 139.5 134.1 131.0  131.5 136.0

* 2012 is through May

While getting groundwater from the sources to the treatment facility is no longer a problem,
collecting the groundwater (getting it out of the ground) is constrained by the design and
efficiency of the collection system, and by the weather; e.g., drought conditions result in lower
groundwater elevations/reduced amount of groundwater available. As noted earlier the initial
(1991) collection system has been augmented by additional interceptor wells (IW-5 thru IW-11)
and the Site 1 source area VER system. Also the original Boundary Interceptor Wells’ pumps
have been upgraded to capture all that the wells will yield. On the operational side O&M
shutdowns, pump/motor and power failures and control problems have a short term negative
impact on the amount that can be extracted from the ground. Operational issues are eventually
resolved, however, an interceptor well’s yield as well as the well pump’s efficiency can slowly
decrease over time due to normal wear and tear, the silting up of the well, and the same iron
bacteria fouling that’s affecting the piping to the treatment facility. In recent years the quantity
of groundwater that can be extracted by the BIWs/IWs has been relatively stable except BIW #4
has been increasing. See Charts/Attachment C-6 & C-7 for graphs of the yearly average
pumping rates for the BIW/IWs. BIW #4’s increase in flow rates between 2007 and 2011 is
primarily attributed fewer outages due to pump and/or motor failures. The significant increase in
BIW #4’s pumping rate in 2011 is attributed to the retrofit of BIW #4 in June/July 2011
necessitated by the failure of the direct burial cable that provided power to the pump. Since then
the pump has had no operational problems. The current pumping scheme and pumping rates are
considered adequate to maintain the effectiveness of the remedial action. Eventually, if/when a
well yield reduces to the point that the effectiveness of the remedial action is threatened, an
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attempt to rehabilitate the low yielding well(s) will be necessary. If this rehabilitation effort is
not successful then new/additional interceptor wells may have to be installed.

Collection System Discharge/Treatment System Influent: The total quantity collected for
treatment is only part of the assessment of the effectiveness of the collection system. Just as
important is the level of contamination being captured. Subsequent sections of this document
include a presentation and discussion of levels of contamination being captured at each distinct
collection source while this section addresses the levels and trends of VOCs in the treatment
system’s influent. The groundwater collected from each source is pumped through the
collection system and discharged into an equalization tank at the treatment facility prior to being
treated. This process results in the treatment system’s influent being a composite sample.

Chart/Attachment C-8 graphically documents the influent’s trichloroethene (TCE)
concentrations from the 1991 startup through the end of May 2012. This chart is formatted to
show the range of TCE collected in a calendar year with a line from the last analysis of the year
connected to the first analysis in the following year. Please note TCE has been the predominant
VOC in OU-1’s groundwater and, under suitable natural conditions, it eventually biodegrades;
initially into cis-1,2-dichloroethene (cis-1,2-DCE), then to vinyl chloride, and finally to ethylene.
Ethylene is a harmless compound; however, the complete TCE biodegradation process can take
years/decades depending on the natural conditions. In the meantime the other compounds are
not harmless and are the target of the OU-1 remedial action.

As seen in Attachment C-8 there were wide swings in the TCE concentrations through 1998.
This is not unexpected as slugs of contamination are collected and processed. Also obvious is a
decreasing trend punctuated by a significant jump up in 1997. The decreasing trend is also not
unexpected as the initial pool of dissolved-phase contamination within the collection system’s
zone of influence is readily collected. This is replaced by “cleaner” groundwater moving into the
zone which picks up additional contamination dissolving from that absorbed onto the soil and,
over time, the amount absorbed onto the soil decreases resulting in lower and lower
concentrations entering the collection system. The decreasing trend is evidence of progress
towards cleanup but also reflects a decreasing trend in the cost effectiveness of the remedial
action.

The 1997 and subsequent jump ups in concentrations reflects the Remedial Process Optimization
(RPO) process begun in 1996 to increase both the cleanup effectiveness and the cost
effectiveness of the remedial action. At that time the following collection system priorities were
established to operate the treatment facility as close to the system’s treatment capacity as
possible while maximizing influent contaminant concentrations:

Priority 1 - Site 1 Collection Trench, Site 1 VER System, 4 BIWs and IWs

Priority 2 - Site 2 Collection Trench
Priority 3 - Site 3 Collection Trench
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Prior to 1997 Site 3, per the original design of the collection system, made up the majority of the
treatment system’s influent since the Site 3 collection trench physically “yields” more than the
other collection points. However, by 1997, Site 3 was the least contaminated of the sources and
groundwater collected from Site 3 was in essence diluting the composite influent. Also slightly
evident on Chart/Attachment C-8 is a minor jump up of TCE concentrations at the end of
2001/start of 2002 which reflects the cessation of collection from Site 3 in August 2001. On this
chart it is evident that the concentrations are slowly declining as more and more “clean” must be
processed to capture the residual groundwater contamination. This asymptotic condition is not
uncommon for mature pump & treat systems. Also, as noted above for the past, any future RPO
changes to minimize the amount of cleaned groundwater being captured and treated should
increase the influent concentrations. However, this is not expected to increase the cost
effectiveness of the remedial action as operation of the current treatment system is relatively a
fixed cost.

While Attachment C-8 presents the big picture much of the detail in post-97 years is lost due to
the scale. See Attachment C-9 for a Table of the annual average concentrations of the different
VOC:s found in the influent from 2007 through the May 2012 analysis. Attachment C-9 also
includes a chart of the average annual “total” VOCs for this period. An analysis of this influent
analytical data finds that TCE and the initial breakdown compound, cis-1,2-DCE, account for ~
91% of the VOCs being removed.

On-Site Recharge/Off-site Discharge - As discussed earlier in this document recharge basins
were constructed at Site 2 and Site 3 to re-inject the treated groundwater with the objective of
augmenting/increasing the natural soil flushing action that removes contaminants absorbed onto
the soil in the vadose zone/above the groundwater level. The original design was to recharge
250 gpm with the remainder of the treatment system’s capacity (70 gpm) being discharge to
surface waters leaving the site (discharge point is Hanscom Field storm water discharge ditch
flowing into Wetland B/beaver pond north of Hanscom field). However, as with the collection
and treatment systems, iron bacteria growth in the recharge pipes restricted flow from the
recharge pipes and recharging was stopped at Site 2 in January 1992 and at Site 3 in March 1992.
Since 1992 there has been periodic recharging at both Site 2 and 3, however, commencing in
July 2001 the maximum rate possible has been recharged at Site 2 in an effort to flush out any
residual contamination in the soil above the water table. As noted above in Table 10 the
recharge rate at Site 2 has ranged from 2.8 to 4.6 gpm since 2007. In addition, as noted in
Attachment C-1, a hydrant stub up tapped off the Site 2 recharge piping was installed in 2009 to
provide an alternate or additional recharge capability at Site 2 by discharging on the surface of
the recharge basis. Another 2009 RPO Initiative was to tap off the recharge piping to Site 3 and
install a hydrant stub up in the vicinity of the Site 1 gate to VER area and burn pits to provide the
capability to discharge on the surface at Site 1. This was completed in September 2009,
however, as of May 2012, neither the Site 1 nor the Site 2 surface recharge hydrants have been
used.

Page - 66




4th Five-year Review Report, August 2012

Source Areas Contaminant Concentrations: As stated earlier in this document, data initially
collected for the OU-1 remedial action concerned the groundwater treatment facility’s operation
and compliance with discharge standards and did not include monitoring the contaminant
concentration at individual collection sources. In 1997 it was realized that source data was
needed to better optimize the OU-1 remedial system and a portable GC provided in the original
construction contract as a support item was available to do on-site analysis for a minor cost. The
O&M program was revised to include the analysis of both the treatment systems’ samples and
samples collected from the Site 1 VER area, each of the 3 pump stations, and from each
BIW/IW. This analysis is performed by the O&M staff using an on-site gas chromatograph
(GC). Note that only the 2 principal contaminants of concern (TCE and cis-1,2-DCE) are
quantified during this on-site analysis (see Attachment C-2 for the results of the on-site GC
analysis during this Review period). A discussion of the Collection System Point Source data
follows. Also note Site 3 has been omitted from this section of the report because there has been
no collection at this site since August 2001.

Site 1 Source Area Vacuum Enhanced Recovery (VER) System: The VER system was
initially installed and operated by Arcadis Geraghty & Miller as an AFCEE Technology
Demonstration Project conducted in 2 phases; between December 1997 and June 1998 and
between October 1998 and April 1999. Figure 20 is a layout of the site and the components of
the system include 4 recovery wells and a trailer outfitted with a 15 HP liquid ring vacuum pump
to extract vapor and liquid (groundwater and/or DNAPL) from the recovery wells, a vapor/liquid
phase separator, 2 granular activated carbon (GAC) units in series to treat the recovered vapor,
and a pump with flow meter to transfer the recovered liquid to the Site 1 pump station for
subsequent treatment by the central groundwater treatment facility. The 4 recovery wells are
installed at the corners of a 40-ft square with RAP1-3R in the center of the square. Each well was
installed to specifically recover vapor and liquid from the bedrock fractures.

During the demonstration phases a total of 707,522 gallons of contaminated groundwater was
recovered and processed by the central groundwater treatment facility. It was estimated that this
system recovered an average of 2.4 pounds of VOCs per day that it operated, 1.4 via the vapor
phase and 1.0 via the liquid phase. Due to the success of the demonstration the VER system was
restarted on 28 April 1999 as a component of the OU-1 remedial action. The VER system
subsequently operated continuously until 18 June 2001 (except for the period between 29 June
1999 and 22 October 1999 when high humidity made it impracticable to meet vapor phase
discharge standards). During this period of operation a total of 1,323,232 gallons of
contaminated groundwater was recovered.

At the time of the Second (2002) Five-Year Review the operation of the VER system had been
suspended (on 18-June 2001) for the duration of a permanganate pilot study in the same area.
The objective of this pilot study was to determine if permanganate injection/in-situ oxidation
would be more effective than the VER system as a technology to use to clean up this source area.
The field phase of the pilot study was completed in the fall of 2002 and a new phase of VER
commenced on 10-October 2002. It was concluded that both technologies were effective but that
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VER has a short-term advantage due to its ability to actively draw the contamination to the
recovery wells and the fact that the system was already in-place. It was also concluded that
periodic permanganate injections should also be incorporated in the remediation strategy.
Subsequently, around-the clock VER continued until 31-July 2006 except for maintenance and
repair periods. Between 31-July 2006 and August 2007 VER was again suspended for the
duration of a permanganate treatment of the same area.

A new VER phase commenced 9 August 2007, however, operational and maintenance issues
have limited operation to 32.7% of the time between 18 June 2007 & 31 Dec 2011. The most
recent shutdown lasted from August 2011 until the system was repaired and placed in operation
on 30 April 2012. Attachment C-10 provides the operational data for this period and includes
the results of both the on-site and off-site laboratory analysis of the vapor stream as it flows
through the treatment system. Chart/Attachment C-11 graphically depicts the system’s liquid
effluent (gallons transferred to the Site 1 Pump station) and periods of shutdown since the start of
the VER demonstration project in 1997. When operating the system’s vapor is analyzed on-site
using a flame ionization detector (FID) and by an off-site laboratory using a method developed
by Microseeps. While vapor data is collected to ensure that the treatment system complies with
the vapor discharge criteria (at least 95% of the VOCs entering are removed before being
discharge to the atmosphere) it also reflects the amount of total VOCs being extracted from the
subsurface in the vapor phase. In addition the on-site GC analysis program also includes the
VER system’s liquid effluent and the effluent’s TCE and cis-1,2-DCE concentrations are
documented on Page 8 of Attachment C-2.

A summary of key 2007-2012 operational data is presented in Table 12 below.

Table 12 — Site 1 VER System Operational Data

2007 2008 2009 2010 2011 2012
Gallons Processed 84,660 | 169,271 | 285,948 | 161,970 | 114,300 | 22,430#
Average gpm 0.2 0.3 0.5 0.3 0.2
VER Sys Time Operating 19.8% | 24.6% | 46.0% | 33.5% | 23.8% | 55.9% #
Vapor Influent* — Ave VOCs - ppmv 15.9 15.4 10.7 7.8 7.8 7.0
Liquid Effluent* — Ave TCE - ug/L 69 54 94 47 58 31#
Liquid Effluent* — Ave cis-1,2-DCE - ug/L 65 48 139 59 59 65.5#

# - May 2012 data

* - Analytical via on-site GC and FID

Also note a RPO initiative in 2007 before restarting the system was the addition of a runtime

(hour) meter to better access performance.

Chart/Attachment C-12 graphically depicts the annual average of the total VOC concentrations
in the VER system’s vapor phase influent for 2000 through 2011. Calendar year 2000 has been

selected as the starting point for this chart as it was the last full year of operation before the
permanganate pilot study (June 2001 through December 2002). This chart shows relatively
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constant levels in 2000 and 2001 prior to the shutdown. When the system was re-started
following the permanganate injection phase the concentrations being recovered in the vapor
phase were significantly reduced (~63%) and continued to slowly decline until the 31 July 2006
shutdown for another permanganate injection period. When the system was re-started in 2007
(following the permanganate injection phase) the concentrations being recovered in the vapor
phase were again significantly reduced (~56.5%) and continued to slowly decline through the
August 2011 shutdown due to operational problems (see Chart/Attachment C-13 which
graphically depicts the ups and downs and periods of no operation during the current VER
phase). It is noted that the low concentrations of VOCs currently being recovered calls to
question the cost effectiveness of continuing VER.

Please note that, the VER system is dual phase and contaminants are extracted from the
subsurface in both a vapor phase and a liquid phase. However, the VER process transfers a
significant amount of the recovered VOCs from the liquid phase to the vapor phase, thus the
VER system’s liquid effluent concentrations do not completely reflect the level of contamination
being recovered in the liquid phase. Chart/Attachment C-14 graphically depicts the annual
average TCE and cis-1,2-DCE concentrations (determined by the on-site GC analysis) in the
liquid effluent from the recovery system from 2000 through 2011. As shown in
Chart/Attachment C-14 the liquid effluent’s VOC concentrations have mimicked the vapor
VOC concentrations shown in Attachment C-12.

Attachments C-10 thru C-14 appear to support a conclusion that the combination of VER and
permanganate injections have removed and destroyed a significant amount of the contaminants
in the bedrock aquifer at the Site 1 Burn Pit #1 and Burn Pit #1 Runoff Area. To better assess
the residual level of contamination in the site’s groundwater the VER system is periodically shut
down for a short period of time to recharge and sample the 4 recovery wells (VER RWs 1, 2,3 &
4). These samples are analyzed for TCE and cis-1,2-DCE concentrations with the on-site GC
(see Attachment C-15 for results). As discussed earlier in this document these recovery wells
are located in a confirmed DNAPL area. The wells are constructed to principally recover
contamination from the bedrock fractures by using a very high vacuum to dewater the wells and
volatilize the DNAPL. The results of this sampling and analysis show that there are wide
fluctuations within each well and identification of trends is difficult.

It is interesting to note that the Long-Term Monitoring results for monitoring well RAP1-3R in
the center of the box (with the VER RWs at the corners) prior to 2007 did not appear to be
following the same decreasing trend found in the VER system’s vapor and liquid effluent. Long-
Term Monitoring results for RAP1-3R are discussed in a later section and are graphically
depicted on Chart/Attachment F-2. Attachment F-2 shows that the TCE concentrations over
time (analysis via off-site laboratory analysis) have range from a high of 1,100,000 ug/L in June
1996 (a concentration indicative of DNAPL), 152,600 ug/L in September 2001 and 142,000 ug/L
in November 2006. While the pre-2001 reduction is significant (most likely due to the operation
of the Site 1 VER system and/or permanganate injections) the relatively constant levels between
2001 and 2007 were indicative of a nearby DNAPL source which was not in the VER system’s
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primary area of influence. Based on this observation what may be the most important RPO
initiative during this reporting period was accomplished in September 2007. This was the
conversion of monitoring well RAP1-3R to a VER well to augment the existing 4-well system
and VER from RAP1-3R commenced on 13 Sep 2007. Since then a downtrend commenced and
by November 2011 the TCE concentration was down to 3,300 ug/L. Charts/Attachment C-16
through C-20 graphically depicts the TCE and cis-1,2-DCE concentrations found in the VER
system’s 5 recovery wells between July or September 2006 and May 2012 (analysis via on-site
GC analysis). These charts also show that even with the operational problems the current VER
phase appears to be successfully reducing the mass of contaminants at the Site 1 Burn Pit #1 and
Burn Pit #1 Runoff Area. However, since concentrations in the parts per million ranged
continued to be found in the groundwater there is still a significant contaminant mass remaining
in this area. It is planned to start using the on-site surface recharge capability put in place in
2009 in an attempt to flush more of the residual DNAPL and/or dissolved phase into the VER
system’s and IW-10’s area of influence. It is planned to surface recharge for 3 to 6 months and
then evaluate it’s effect and also evaluate the cost effectiveness of continuing VER at Site 1.

Site 1 Pump Station (see Chart/Attachment C-21). This pump station’s effluent is a composite
of the discharge from the Site 1 collection trench, BIW-1, BIW-2, IW-6, IW-10, and the Site 1
VER system. IW-7/8/9 also discharge into this pump station, however, these wells have not been
operated since April 2007. These collection system point sources, other than the collection
trench, are also discussed separately. Between 1997 (the time on-site GC analysis began)
through 2012 the Site 1 pump station’s effluent TCE and cis-1,2-DCE concentrations initially
had a significant decreasing trend which gradually became asymptotic and a relatively flat line
condition continued throughout this reporting period as shown on Chart/Attachment C-21.
Also, the TCE-cis ratio remained constant over this period at 4.0 +/-. Base on this data (in
conjunction with the other Site 1 data) is concluded that there remains a continuing DNAPL
source. Long-Term Monitoring data discussed in a later section shows that the cleanup of the
surface aquifer almost complete, however, the continued operation of the pump station is
required to transfer the contaminant mass recovered from other than the collection trench to the
central treatment system.

Site 2 Pump Station (see Chart/Attachment C-22): This pump station’s effluent is a composite
of the discharge from the Site 2 collection trench, BIW #3, BIW #4, and IW-5. These sources,
other than the collection trench, are also analyzed separately. The Site 2 Pump Station’s effluent
TCE and cis-1,2-DCE concentrations initially had a significant decreasing trend which were
gradually approaching the asymptotic condition by the time of the 2007 Five-Year Review.
During this reporting period these concentrations have decreased slightly. Also, the TCE-cis
ratio which was 0.9 in 1998 has remained constant over this period at 0.3 +/-. Base on this data
(in conjunction with the other Site 2 data) is concluded that there is very little contaminant mass
remaining at Site 2 and, as with the Site 1 Pump Station, the continued operation of the Site 2
Pump Station is required to transfer the contaminant mass recovered from other than the
collection trench to the central treatment system. It is also noted that biodegradation is a
contributor to the cleanup of the groundwater in the Site 2 area.
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Site 3 Pump Station — as noted above active recovery from Site 3 was suspended on 22 August
2001 therefore there is no pump station data for this review period.

Boundary Interceptor Well Number 1 (BIW-1) (see Chart/Attachment C-23). This well is
constructed to recover groundwater from the lower (glacial till) and bedrock aquifers. It has a
60’ screen set in the bottom 8’ of the glacial till the remaining 52 set in the bedrock. At the time
of the 2007 Five-Year Review the TCE concentration being recovered had appeared to be at a
plateau just under 100 ug/L and that the cis-1,2-DCE concentrations were either below detection
levels or at low levels which indicates that biodegradation is not a significant contributor to the
cleanup in this part of OU-1. This situation has changed during since then with concentrations
gradually increasing. Also cis-1,2-DCE ratio is now relatively constant at 5.0+/- as opposed to
20 +/- in 1997. However, the hypothesis discussed in the 2007 Five-Year Review in not
completely invalidated by the 2007-2011 results. It is still considered that. The groundwater
contamination being recovered BIW-1 is the “dissolved” phase from a DNAPL source outside
the well’s area of influence. However, the change in the TCE-cis ratio indicates that
biodegradation is becoming evident and the fact that the TCE concentration has increased can be
attributed to more effective recovery due to a change in pump size in May 2007 (the average
pump rate for the 2002-2006 period was 14.9-gpm and the rate for 2008 -2011 was higher at
16.1-gpm). Note, in May 2007 the 33-gpm pump failed and was replaced by a 25-gpm pump
providing a longer run time before the well shutdown because it was pumped “dry”. Due to its
location and the fact that nearby bedrock well RAP1-1R screened in the top 24’ of bedrock is
“cleaned” whereas BIW-1 is screened 52’ into the bedrock it has been concluded that the
contamination being captured by BIW-1 is being pulled from a distance source through a deep
bedrock fracture. Also note that in 1998 the TCE concentration being captured averaged 829
ug/L. Thus BIW- 1 has made some progress to the cleanup of its area of influence and continued
operation of BIW #1 is warranted.

Boundary Interceptor Well Number 2 (BIW-2) (see Chart/Attachment C-24). This well is
constructed to recover groundwater from the lower (glacial till) and bedrock aquifers. It has a
60’ screen set in the bottom 6’ of the glacial till the remaining 54’ set in the bedrock. As noted
in the 2002 Five-Year Review both the TCE and cis-1,2-DCE concentrations were on a
downward trend and were very close to drinking water standard at that time. Since then the
trends continued until 2008 when both TCE and cis-1,2-DCE reached the below detection levels
(bdl). Also it should be noted that, prior to reaching the current state, the TCE-cis ratio had
consistently been in the 0.2-0.4+/- range which indicated that biodegradation had been a
contributor to the cleanup of the groundwater being captured by this well. Based on these
observations it appears that operation of BIW-2 may no longer be necessary. However, since
BIW-2 does contributes to the boundary’s containment/capture zone the necessity for continued
operation needs to be evaluated by suspending its operation until results for the 2012 and 2013
Annual Long-Term Monitoring events are available and evaluated. Of concern would be the
reversal of the down trends now existing in upgradient monitoring wells B126 (lower), B-242
(lower), and B243 (bedrock) and downgradient/off-site wells B-245 (lower) and B244A
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(bedrock).

Boundary Interceptor Well Number 3 (BIW-3) (see Chart/Attachment C-25). This well is
constructed to recover groundwater from the lower (glacial till) and bedrock aquifers. It has a
60’ screen set in the bottom 5’ of the glacial till the remaining 55° set in the bedrock. As noted
in the 2007 Five-Year Review the TCE concentration being captured by BIW-3 had declined to
the point that it was approaching its MCL and the cis-1,2-DCE concentration was relatively
stable below its MCL at ~ 40+/- ug/L. Since then further declines have been noted and, in 2008,
TCE reached the bdl and the cis-1,2-DCE has ranged from bdl to 9 ug/L. While, BIW-3 is no
longer capturing significant levels of contamination it does contributes to the boundary’s
containment/capture zone and continued operation is warranted as long as contaminant
concentrations in downgradient/boundary monitoring well RAP2-3T (lower aquifer) exceed
MCLs. Recent Long-Term Monitoring data for RAP3-1T appears to indicate that a pocket of
contamination (primarily cis-1,2-DCE is being pulled back from off-site into the RAP2-3R area.

Boundary Interceptor Well Number 4 (BIW-4) (see Chart/Attachment C-26). This well is
constructed to recover groundwater from the lower (glacial till) and bedrock aquifers. It has a
60’ screen set in the bottom 5” of the glacial till the remaining 55’ set in the bedrock. As noted
in the 2002 Five-Year Review both the TCE and cis-1,2-DCE concentrations had peaked, and
were on a significant downward trend. Since then the decreasing trends have continued though
the TCE concentration appears to have leveled off at a level slightly above its MCL. The TCE-
cis ratio has declined from > 2.0 in 1997 to < 0.1 in 2007where it remains to the present. This is
an indicator that biodegradation may be a significant contributor to the cleanup of the
groundwater being captured by this well. Operational problems have plagued BIW-4’s for many
years as shown on the graph of its long-term pumping rates (see Chart/Attachment C-27). As
noted earlier the increase in flow rates between 2007 and 2011 is primarily attributed fewer
outages due to pump and/or motor failures. However, the failure of the direct burial cable
powering the pump necessitated a complete retrofit of this BIW. Power is now obtained from a
230V source as opposed to 480V and new controls and new 18-gpm pump were installed. Since
then the pump has had no operational problems and the around-the-clock pumping rate for 2012
through May is 34.8-gpm. BIW- 4 has made significant progress in the cleanup of its area of
influence and continued operation of BIW-4 is warranted.

Interceptor Well Number 5 (IW-5) (see Charts/Attachments C-28 & C-29). This well,
constructed to intercept/recover groundwater contamination in the lower (glacial till) aquifer in
the immediate vicinity of the Site 2 source area, was added to the collection system in August
1997. It has a 5’ screen in a thin glacial till layer (reported by the driller to be very dense grey
medium sand with rock fragments and trace of silt) under the lacustrine layer. Its primary
purpose is to “contain & capture “’the lower aquifer contamination originating in the Site 2
source areas (drum burial pits) and not allow it to be pulled to the boundary by BIW-3 and BIW-
4. Chart/Attachment C-28 shows that for the current reporting period the contaminant
concentrations being captured by IW-5 have leveled off but remain well above MCLs in the part
per million range. Chart/Attachment C-29 presents the long-term (since analysis began in
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1997) results. As noted in the 2002 Five-Year Review both the TCE and cis-1,2-DCE
concentrations rapidly declined following startup to a plateau at 500+/- ug/L each, However,
between 2001 and the latter part of 2003, concentrations were in an up-trend peaking in 2003.
At this time both the TCE and cis-1,2-DCE concentrations began trending down through the end
of 2006 when another significant 2-year up-trend commenced. A third up-trend which
commenced in the fall of 2008 is now underway but this time it is only cis-1,2-DCE that is
participating. Also of note is that the TCE-cis ratio declined from the +1.0 range at the start of
analysis to an average of 0.14/- in 2006 and has remained at this ratio to this date. The IW-5
data shows that pockets of significant contaminants are being pulled in and captured and that
biodegradation is under way at the Site 2 source area. It is also concluded that IW-5 is achieving
its objectives and that continued operation of IW-5 is warranted as it is a significant contributor
to the cleanup of the Site 2 groundwater. However, as noted in Table 11 in the Collection
System subparagraph, IW-5’s yield has varied from a low of 2.7-gpm to a high of 10.6-gpm with
recovery limited by the fact that it has only a 5” screen set in a thin layer of glacial till. Measures
to enhance the yield of IW-5 are limited to ensuring its around-the-clock operational status or
installing additional IWs in the Site 2 area to expedite the cleanup.

Interceptor Well Number 6 (IW-6) (see Charts/Attachments C-30 & C-31). This well,
constructed to intercept/recover groundwater contamination in the bedrock aquifer near the Site 1
source area, was added to the collection system in August 1997. It is an open core well drilled
60’ into the bedrock. Its primary purpose is to “contain & capture “’the bedrock aquifer
contamination originating in the Site 1 source areas (Burn Pits 1 and 2 and Burn Pit #1 Runoff
area) and not allow it to be pulled to the boundary by BIW-2, BIW-3 and BIW-4.
Chart/Attachment C-30 shows that for the current reporting period the contaminant
concentrations being captured by IW-6 have slowly trended down but remain well above MCLs
in the part per million range. Chart/Attachment C-31 presents the long-term (since analysis
began in 1997) results. As noted above for IW-5 the concentrations being captured by IW-6
have gone through down and up-trend cycles since it is startup in 1997. Also the TCE-cis ratio
has consistently been in the 4.0+/- range during the reporting period. Normally a ratio in this
range 1s considered an indication that biodegradation is not a significant contributor to cleanup,
however, the level of cis-1,2-DCE being recovered by IW-6 does indicate that biodegradation is
on-going in this part of OU-1. It is also concluded that IW-6 is achieving its objectives and that
continued operation of IW-6 is warranted as it is making a significant contribution to the cleanup
of the Site 1 groundwater. However, as noted in Table 11 in the Collection System
subparagraph, IW-6 is a very low yielding well with recovery limited by the absence of fractures
in the bedrock (only 1 notable fracture 23’ into the bedrock) was reported by the driller.
Measures to enhance the yield of IW-6 are limited to ensuring its around-the-clock operational
status or installing additional IWs in the Site 1 area to expedite the cleanup.

Interceptor Wells Numbers 7, 8 & 9 (IWs-7, 8 & 9) (see Charts/Attachments C-32, C-33 &
C-34). These 3 wells were originally installed as bedrock aquifer monitoring wells associated
with the VER demonstration project and are shown on Figure 19 as GM-97-M2, GM-97-M3 and
GM-97-M4 respectively. They were converted to interceptor wells in April 1999 but, as earlier
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discussed; these wells were not operated after the 2001 permanganate injections in the VER area
until late 2006 when they ran for about 6-months. Since April 2007 they have only been used as
monitoring wells. However, IWs-7 & 9 were used as permanganate injection wells in 2001
though IW-7 accepted very little. The following Table 13 was included in the 2007 Five-Year
Review. It shows that, following startup of the VER system and pumping from these wells,
concentrations of both the TCE and cis-1,2-DCE in these wells were initially very high and
declined rapidly to relatively low levels by 2006.

Table 13 — Site 1 VER Area - Average Annual Concentrations in IWs #7,8 & 9

IW #7 IW #8 IW #9
TCE cis-1,2-DCE TCE cis-1,2-DCE TCE cis-1,2-DCE
1998 7,562 2,291 96,000 bdl (<1,000) 43,740 bdl (<1,000)
1999 117,102 5,651 73,207 2,837 6,427 1,057
2000 19,955 2,383 6,495 2,098 4,354 1,432
2001 3,067 1,658 911 1,016 3,886 1,619
2002 3,136 1,855 1,594 1,233 119 61
2003 700 602 117 398 38 125
2004 616 321 126 386 19 87
2005 685 961 102 273 14 54
2006 134 119 529 518 15 49
Pre 31-Jul-06 68 38 8 143 15 67
Aug-Dec-06 244 249 1,398 1,143 15 19

Note: This is the same Table as that included in the 2007 Five-Year Review

Since the 2007 Review concentrations in these wells have been up and down, often times at very
low/bdl levels. Charts/Attachments C-32, C-33 and C-34 show the results of the individual
sampling events during this reporting period. These results are an indication that slugs of
contamination are periodically passing through the area. Operation of the VER system and/or
significant rainfall most likely reasons for the movement of pockets of contamination from an
upgradient source. Also of note is that there are orders of magnitude differences between these 3
wells as can be seen by the scale used for each chart. Highs for IW-7 are in the multi ppm range,
IW-8 gets up to 1 ppm and IW-9 gets up to 100 ug/L (ppb). As noted above operation of the
VER system has been sporadic but also beneficial and as noted in the 2007 Five-Year Review
the periodic permanganate injections have also been beneficial. The re-activation of recovery by
these 3 IWs should be re-evaluated following completion of the current VER phase.

Interceptor Well Number 10 (IW-10) (see Chart/Attachment C-35). This well was added to
the collection system in July 1999 and was constructed to intercept/recover groundwater
contamination in the overburden and the top two (2) feet of the weathered bedrock surface. It is
located near the center of the Site 1 Burn Pit #2 (see Figures 11 and 18) and is considered to be
outside the VER system’s area of influence. Its primary purpose is to “contain & capture” any
residual overburden/bedrock surface contamination in the Burn Pit #2. However, since
September 2005 the pump has only been operated during non-freezing weather. This is because
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the in-ground pump discharge line to the Site 1 pump became clogged and it was not considered
cost effective to replace it. Instead an inexpensive surface laid discharge line is used during non-
freezing weather. The make-up of the overburden at Burn Pit #2 (clean fill (sand) on top of
glacial till which is primarily clay limits the effectiveness of IW-10. Its yield is minor (see Table
11 in the Collection System subparagraph) except when the surface sand becomes saturated.
Chart/Attachment C-35 shows that the TCE concentrations have relatively stable in recent years
and also shows that the cis-1,2-DCE concentrations at this well are usually below detection
levels which is an indication that there is little to no biodegradation underway. In conjunction
with the Long-Term Monitoring data for monitoring well V-1 it does appear that a significant
TCE source remains at this burn pit area. Unfortunately, under current conditions completing
the removal of the residual source at Burn Pit #2 may take an extremely long time. Recharging
of treated water on the surface of this area and other measures to enhance the yield of IW-10
and/or expedite the elimination of this source will be evaluated in the future.

Interceptor Well Number 11 (IW-11) (see Chart/Attachment C36). This well is believed to
be located near the center of the Site 1 on-site plume and is shown on Figure 18 and 21 as IW-11
(IRZ-2). It was originally installed as a 4’ lower/glacial till aquifer monitoring well IRZ-2
associated with the 2000-2002 demonstration project to create an in-situ reactive zone (IRZ) by
the periodic injections of the molasses (see Figure 20 for the IRZ Project’s a site layout plan).

In June 2006, following the conclusion of an extended post-molasses injection monitoring
period, the monitoring well was converted to an interceptor well with the purpose to intercept/
recover residual groundwater contamination and complete the cleanup of the IRZ area.

However, as noted in Table 11 in the Collection System subparagraph it is a very low yielding
well with recovery limited by its 4” diameter and the location of its 10” screen in tightly packed
very poorly sorted layers of sand and grey silt (glacial till). At the time of the 2007 Five-Year
Review the analytical results were insufficient to determine if any trends were in place at IW-11.
But, as seen in Chart/Attachment C-35, it now appears that the amount of TCE being captured
is remaining relatively constant whereas the cis-1,2-DCE appears to be decreasing. Please note
the IW-11"s TCE and cis-1,2-DCE concentrations could be coming from the bedrock aquifer and
by-passing most of the IRZ which is in the lower aquifer. Specifically, Long-Term Monitoring
data for bedrock aquifer monitoring well RAP1-6R (upgradient of IW-11 but downgradient of
the molasses injection point) shows that significant TCE and cis-1,2-DCE within the IRZ but in
the bedrock aquifer. A more detailed discussion of the IRZ will be presented in the Long-Term
Monitoring section which follows. It is also concluded that IW-11 is achieving its objectives and
that continued operation of IW-11 is warranted as it is a significant contributor to the cleanup of
the on-site plume which originates at the Site 1 source areas. Unfortunately, as with IW-10,
under current conditions completing the cleanup of the IRZ area may take an extremely long
time. Measures to enhance the yield of IW-11 and/or expedite the degradation/destruction of the
residual contaminants in the IRZ area will be evaluated in the future.
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Data Review - OU-1 Long-Term Monitoring Data

As discussed in earlier sections of this report the long-term monitoring of OU-1 was initiated in
January 1986 and an extensive network of monitoring wells has been established to assess
groundwater quality in each of the 3 aquifers of concern within OU-1. The OU-1 monitoring
points are shown in Figure 22. The current Long-Term Monitoring Program is 2-phased; (1)
the annual sampling of selected monitoring wells and a surface water sampling point for analysis
of VOCs by an off-site commercial laboratory, and (2) the monthly/quarterly/semi-annually/
annually sampling of selected monitoring and, until January 2012, the surface water sampling
point for analysis of TCE and cis-1,2-DCE by the O&M staff using an on-site GC. Table/
Attachment D summarizes the laboratory VOC analysis of Long-Term Monitoring samples
since the initial monitoring in 1986. This table includes analytical data for the monitoring wells
and surface water monitoring point in Phase 1 of the current Long-Term Monitoring Program.
Additional data is available in the Annual Long-Term Monitoring Reports for OU-1. Table/
Attachment E-1 summarizes the 2007-2012 on-site GC results for Long-Term Monitoring
Phase 2 samples. The GC results are also included as an attachment to the monthly OU-1
Remedial Action Report as soon as they are available. Charts showing the long-term trends in
the VOCs and/or cis-1,2-DCE and/or TCE concentrations at OU-1 monitoring points are at
Attachment F. Phase 1 Long-Term Monitoring data (laboratory results) are presented if
available and Phase 2 (on-site GC) results are presented for wells not currently in the Phase 1
program.

Due to the complexity of the OU-1 groundwater and surface water contamination the analysis of
results is best presented by the following sections of OU-1:

Surface Water

Site 1 Source Areas

On-site Plume to include the Hanscom AFB Family Campground (Famcamp) area

Site 2 Source Areas

Boundary of Hanscom Field/Hanscom AFB with Town of Bedford Conservation Lands
Off-site/ Town of Bedford Conservation Lands

Site 3 Source Areas

Site 3 Down/side gradient Surface Aquifer Hotspots

Northwest Area

Surface Water: The Long-Term Monitoring surface water monitoring point (RAP1-4SW on
Figure 23) is in the Hanscom Field storm water discharge ditch between Sites 1 and 2 which
empties into Wetland B/beaver pond north of Hanscom field. This ditch also receives the
groundwater treatment effluent that is not recharged on-site. Note the surface water monitoring
point is located downstream of the treated effluent discharge point. As graphically depicted in
Attachment F-1, the TCE concentration in at this monitoring point was 91 ug/L in 1991 just
prior to the startup of the groundwater collection, treatment and recharge system. Subsequently,
by the June 1996 Long-Term Monitoring event, it had fallen below the TCE MCL and has
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remained below it ever since. This is also the case for all other VOCs. These reductions can be
attributed to the following: (1) the Site 1 collection trench is successfully containing any residual
surface aquifer contamination at the source area precluding its migration to this downgradient
location; (2) prior to the operation of the BIW’s the drainage ditch received both surface runoff
and the discharge from the surface aquifer because the natural vertical gradient was up (from the
bedrock, lower and surface aquifers to the surface water). (3) Beaver activity in the area which
resulted in a significant rise in the elevation of the surface water which may have changed the
vertical gradients. Consequently, the operation of the BIWs and IWs and/or the change in the
surface water elevation reversed the natural (up) vertical hydraulic gradients to the point that the
surface water was recharging the surface aquifer with uncontaminated water.

As noted in the 2002 Five-Year Review the TCE concentration had declined by 1999 to below
1.0 ug/L and, until the most recent (2011) analysis, was consistently qualified as estimated
concentrations because they were below the Reporting Level. However, as shown in
Attachment F-2, the November 2011 surface water sample’s TCE concentration spiked up to
1.5 ug/L. It remains to be determined whether or not this is a reversal of trend. But, as noted in
Attachment C-1, (OU-1 Key Milestones/Date) in May 2011 Massport removed 10 beavers,
installed a beaver deceiver in stream and breeched beaver dam at end of Runway 23-5. Asa
result of this action the surface water levels in drainage ditch dropped significantly.
Unfortunately, the elevations of the RAP1-6 monitoring well cluster have been lost due to a
recent Massport Runway Safety Improvement Project which necessitated adjustment of the well
heights but did not re-survey the wells to re-establish a measuring point to be used to determine
the groundwater elevations in the 3 aquifers for comparison to the surface water elevation. This
re-survey will be scheduled to be completed before the 2012 Annual Long-Term Monitoring
event and an analysis of the current vertical hydraulic gradients will be included in the 2012
Annual Long-Term Monitoring Report for 2012.

This data review confirms that the Remedial Action Objective (RAO) to “Prevent discharge to
surface-water bodies and wetlands of groundwater containing CoC concentrations that exceed
federal drinking water standards, state drinking water standards, and state groundwater risk
characterization standards” continues to be met. However, following completion of all active
remedial efforts, a period of Long-Term Monitoring will be required with the hydraulic gradients
back to normal in order to confirm the cleanup of the OU-1 surface water.

Site 1 Source Areas: The Site 1 source areas are Burn Pit #1 (with an associated runoff area)
and Burn Pit #2. These areas are located on a plateau on the southeast side of Hartwells Hill and
are shown on Figure 11. Burn Pit #1 is considered the major source of the contaminated
groundwater plume migrating away from the site. There is no lacustrine layer at this location
and it appears that the waste liquids poured into the pit, or flowing onto the runoff area, were
able to make their way through the surficial glacial till and into the bedrock fractures underlying
the site.

RAP1-3R (Attachments F-2 & F-3): Bedrock aquifer monitoring well RAP1-3R, at
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the downgradient edge of the runoff area and in the center of the VER area, is used to monitor
progress towards elimination of this bedrock source. The historical TCE concentrations in this
well are graphed in Attachment F-2. This chart indicates that, while significant progress
towards eliminating the Site 1 contaminant source has been made, a significant amount remains
as graphically depicted in Attachment F-3. As discussed in the VER and IW-7/8/9 sections
earlier in the data review section, the reduction in TCE is most likely due to the combination of
extraction by the Site 1 VER system; the in-situ destruction by permanganate; some (limited)
removal by IWs-7, 8 and 9; and some biodegradation. At the time of the 2007 Five-Year Review
the TCE concentration had plateaued in the 100,000+/- ug/L range but a new downtrend
commenced in 2007 and, by November 2011, the TCE concentration was down to 3,300 ug/L.
This significant change is attributed to the fact that a new VER phase commenced 9 August 2007
and a RPO initiative converted RAP1-3R to a VER well.

GM MW-1: Bedrock aquifer monitoring well GM MW-1 is located at the Burn Pit #1
boundary with the Burn Pit #1 Runoff Area. A chart of contaminant trends is not included for
GM MW-1 as there was only 1 detection of TCE via GC analysis (9 ug/L in June 2007) in this
reporting period. All other TCE results were bdl. Also the cis-1,2-DCE concentrations ranged
from 86 ug/L in June 2007 to 16 ug/L in September 2011 with several bdls in between.

RAP1-3S (Attachment F-4): RAPI1-3S is adjacent to RAP1-3R in VER area and is
used to evaluate the presence of a residual source in the surficial groundwater in this source area.
As shown in Attachment F- 4 TCE has only periodically been detected in RAP1-3S and the cis-
1,2-DCE concentrations fluctuate above and below its MCL. It is concluded that there is not a
significant residual source in the surficial aquifer. This should be confirmed by the plan noted in
the VER subparagraph earlier in this report to start surface recharging to see if residual DNAPL
and/or dissolved phase can be flushed into the VER system’s area of influence. While the
objective of recharging is to assess its impact on the bedrock aquifer it will also help to confirm
that the surface aquifer is not a significant concern. Also of note that indication that
biodegradation is underway as the TCE-cis ratio during this period was 0.2 or less.

V-1 (Attachment F-5): IW-10 is located in the center of this burn pit (see IW-10
subparagraph above) and monitoring well V-1, which is near the center of the pit is used to
determine if there is any significant source remaining. Burn Pit #2, while on the same Hartwell
Hill plateau as Burn Pit #1, is outside the VER system’s area of influence. Also, the 38’ of
overburden (clean fill (sand) on top of glacial till which is primarily clay) at Burn Pit #2 is
somewhat different from that found in the VER area. RAP1-3S has 18’ of glacial till which is
primarily Brown medium fine sand and gravel. As shown in Attachment F-5 significant/
fluctuating but somewhat declining levels of TCE have been found in V-1. This chart also
shows that the cis-1,2-DCE concentrations at this well are frequently bdl and when present the
TCE-cis ratio is > 1, e.g., in November 2011 the ratio is 21.0, an indication that there is no
significant biodegradation underway. When viewed in conjunction with IW-10 (which is
adjacent to V-1) it does appear that a significant TCE source remains at this burn pit area but that
under the current conditions it may take a very long time to achieve RAOs.
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Site 1 On-site Plume: The Site 1 plume originally was cigar-shaped (or snake like), extending
in a southeasterly direction from the source areas (burn pits) on Hanscom Field to the vicinity of
BIW-3 and BIW-4 in the Hanscom AFB Campground area. The Site 1 plume also co-mingles
with the Site 2 plume in the Campground area and changes direction to flow northeast into the
off-site Hartwell Town Forest. It is believed that the Site 1 plume generally follows a natural
trough in the bedrock surface. It is believed that it is following a natural trough in the bedrock
surface. Groundwater flow in this area also follows a similar path as documented in the remedial
investigation (RI) of OU-1 which included modeling which predicts that the groundwater exits
the OU-1 area via discharge to the surface water which flows into the Shawsheen River.

Contamination had been found in all three aquifers of interest (surface, lower/glacial till and
bedrock) with the greatest concentrations being in the bedrock. Also as noted in previous Five-
Year Reviews, the Site 1 collection trench augmented by IW-6 in 1997 has been effective in
capturing/containing the plume (surface, lower/glacial till and bedrock aquifers) flowing away
from the source areas towards BIW-3 and BIW-4. It appears that this continues to be the case as
the on-site GC results (see Attachment E-1) during this reporting period have been relatively
benign (low to bdl levels) for most of the surface and lower aquifers monitoring wells between
the source areas and Runway 5-23. Consequently trend charts are not being presented for the
following wells (with aquifer monitored noted): B103 (L), B238 (S), B239 (L), CW-4 (L), PO1-
4SA (S/L), PT1- SA (S/L), RAP1-2R (BR), and RAP1-5S (S). As discussed below the on-going
remedial action is also having a positive impact in the bedrock aquifer on the Site 1 side of
Runway 5-23 and its paved approach/overrun areas.

RAP1-5R (Attachment F-6): This well is located adjacent to the west end of the
surface aquifer collection trench. The intent of the design was that recovery via the trench would
capture contaminants from all 3 aquifers of concern due to the hydraulic up gradient. This does
appear to have been the as the levels in the bedrock dropped significantly after active recovery
commence in 1991 and, by May 1997, the TCE concentration was down to 1,500 ug/L.
Subsequently, recovery from the bedrock aquifer by IW-6 began in Aug 1997 and, as shown in
Attachment F-6, by May 1998 TCE appeared to be at a steady state under 50 ug/L with cis-1,2-
DEC at bdls. However, starting in August 03 concentrations jumped up 1-2 orders of magnitude
before falling back to bdls via the GC in September 2011. This pattern is considered indicative
of a pocket/slug of groundwater with higher contaminant levels passing (or being pulled) through
the area. Please note RAP1-5 has been changed to a Phase 1 well in OU-1’s Long-Term
Monitoring Program and laboratory analysis of a November 2011 sample found TCE at 9.4 ug/L
and cis-1,2-DCE at 1.6 ug/L.

B-237 (Attachment F-7): This well is located southwest of the collection and believed
to be side gradient of the Site 1 source areas but it may be downgradient of the Navy’s Southern
Flight Test Area. It was initially sampled and analyzed by the off-site laboratory in June 1996
and the results were an unexpected 8,600 ug/L for TCE and 960 ug/L for cis-1,2-DCE. As noted
above IW-6 began recovery from the bedrock aquifer in 1997 and its impact was immediately
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seen in B-237 samples and by the 2007 Five-Year Review the GC results were down to bdls.
The results of monitoring during this reporting period are shown in Attachment F-7 and it
appears that a pocket/slug of groundwater with higher contaminant levels passed (or was pulled)
through the area in 2007/8 but bdls have been consistently reported since June 2009. The
cleanup of the B-237 area is considered a testament to the effectiveness of IW-6 making a
significant contribution to the attainment of RAOs.

B-240 (Attachment F-8): This well is located southwest of the collection trench and is
between IW-6 and the Runway 5-23 approach/overrun paved area. As shown in Attachment
F-7 concentrations of both TCE and cis-1,2-DCE declined significantly following the 1997
startup of IW-6 and, prior to September 2006, had over a 4-year run when the cis-1,2-DCE was
usually bdl and the TCE fluctuating between bdl and 50 ug/L. This was considered an indication
that B240 is within the capture zone of IW-6. The results of monitoring during this reporting
period are shown in Attachment F-8 and it now appears that in 2006 pocket(s)/slug(s) of
groundwater with higher contaminant levels began passing (or being pulled) through the area.
Most likely the source of the current contamination is being pulled back to IW-6 from under the
pavement.

IRZ AREA (Figures 20 & 21): As noted in previous reviews the OU-1 remedial action
had been less effective in cleaning up the cigar shaped plume in the lower/glacial till and bedrock
aquifers in the downgradient area between Runway 5-23 and the Famcamp area. In fact there
had been an adverse impact in that BIW-2, BIW-3 and BIW-4 were “pulling” the plume from the
source towards the boundary. Once this was recognized RPO initiatives were put in place to
counteract this BIW impact. Specifically, in 2000, an ESTCP project commenced to establish an
In-situ Reactive Zone (IRZ) in the lower aquifer in the vicinity existing monitoring well cluster
RAPI1-6S, RAP1-6T & RAP1-6R and the drainage ditch discussed in the Surface Water
subparagraph above. This area was considered to be in the heart of the on-site plume emanating
from Site 1. A molasses injection well (IRZ-Inj) was installed slightly upgradient of the
existing well cluster and 5 additional monitoring wells were installed in the area (IRZ-1 through
IRZ-5). The active injection phase lasted 2-years and the demonstration was considered a
success. Subsequently, Long-Term Monitoring data indicates that significant progress has
been/is being made to clean-up the lower aquifer in the IRZ area. A positive impact was also
noted in the bedrock aquifer (RAP1-6R). Passive monitoring of the IRZ continued until June
2006 when another RPO initiative converted IRZ-2 to an interceptor well (IW-11) to accelerate
flow through the IRZ, to contain contaminants in the IRZ, and pull back from the downgradient
area.

Long-Term Monitoring trend charts found in Attachment F for the IRZ area are as follows:

IRZ-Inj (Attachment F-9) — Lower aquifer — June 2000 through 2011

IRZ-1 (Attachment F-10) — Lower aquifer — June 2000 through 2011

IRZ-2 — see IW-11 (Attachment C-32) — Lower aquifer — November 2007 through
November 2011
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IRZ-3 (Attachment F-11) — Lower aquifer — June 2000 through May 2012

IRZ-4 (Attachment F-12) — Lower aquifer — June 2000 through May 2012

IRZ-5 (Attachment F-13) — Lower aquifer — June 2000 through May 2012

RAP1-6S (Attachment F-14) — Surface aquifer — February 1986 through 2011
RAP1-6S (Attachment F-15) — Surface aquifer — November 2007 through November
2011

RAP1-6T (Attachment F-16) — Lower aquifer — February 1986 through 2011
RAP1-6T (Attachment F-17) — Lower aquifer — November 2007 through November
2011

RAP1-6R (Attachment F-18) — Bedrock aquifer — February 1986 through 2011
RAP1-6R (Attachment F-19) — Bedrock aquifer — — November 2007 through November
2011

Observations noted for these attachments include:

TCE in the IRZ-Inj, IRZ-1 & RAP1-6T and RAP1-6R degraded rapidly following the
commencement of the molasses injections to the point that TCE is no longer detected in
IRZ-Inj and IRZ-1. The fact that there has been no TCE rebound in these wells may
indicate that the source of the TCE in this area has been completely eliminated or, if TCE
is continuing to migrate or being pulled into the IRZ the effectiveness of the IRZ is
resulting in its immediate degradation. The former is believed to be the actual situation
considering that upgradient measures (VER, Site 1 Collection Trench and IW-6) are
apparently capturing and/or containing any residual the TCE source.

Cis-1,2-DCE is also being degraded as evidenced by declining trends and the emergence
of Vinyl Chloride as a significant CoC.

Operation of IW-11 is contributing to the cleanup of the IRZ area

Massport’s 2011 removal of the beavers and dam may be resulting in a significant change
to the conceptual site model for this area. As noted in the Surface Water subparagraph
above the wells in the IRZ area will be scheduled to be re-surveyed before the 2012
Annual Long-Term Monitoring event and an analysis of the current vertical hydraulic
gradients should be included in the 2012 Annual Long-Term Monitoring Report for 2012.

Between IRZ AREA and BIW-2: As noted above operation of BIW-2 is “pulling” in

some of the plume from the IRZ. Monitoring wells in this area include the 3 aquifer cluster (B-
241/2/3).

Long-Term Monitoring trend charts found in Attachment F for the area between the IRZ and
BIW-2 are as follows:

B242 (Attachment F-20) — Lower aquifer — November 2007 through November 2011
B243 (Attachment F-21) — Bedrock aquifer — November 2007 through November 2011
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A trend chart is not presented for B241 because the surface aquifer in this area was cleaned up
(bdls) by 1998. As graphically depicted in Attachments F-20 and F-21 progress towards
attainment of RAOs, albeit slow, continues to be made in the lower and bedrock aquifers in this
section of the on-site plume. Also, as noted in the BIW-2 subparagraph above the operation of
BIW-2 will be suspended in the summer of 2012 until the necessity for continued operation can
be evaluated in the 2012 and 2013 Annual Long-Term Monitoring Reports. Also of note is that
the TCE-cis ratio for B242 and B243 is in the 0.3 to 0.5 range and the presence of vinyl chloride
are indicators that biodegradation may be a significant contributor to the cleanup of the
groundwater in this part of OU-1.

Between IRZ AREA and BIW-3 & BIW-4: As noted above operation of BIW-3 &
Blw-4 are “pulling” the plume towards the boundary. Monitoring wells between the IRZ and
BIW-3 is the 2-well cluster B107 (Surface)/B113 (Lower) and between the IRZ and BIW-4 is the
3 aquifer cluster (RAP2-2S, RAP2-2T/RAP2-2R). Also 2-well cluster B101 (Surface)/B108
(Lower) is in the area between BIW-3 and BIW-4.

Long-Term Monitoring trend charts found in Attachment F for the area between the IRZ and
BIW-3 and BIW-4 are as follows:

B113 (Attachment F-22) — Lower aquifer — November 2007 through November 2011
RAP2-2T (Attachment F-23) — Lower aquifer — February 1986 through 2011
RAP2-2T (Attachment F-24) — Lower aquifer — November 2007 through November
2011

RAP2-2R (Attachment F-25) — Bedrock aquifer — February 1986 through 2011
RAP2-2R (Attachment F-26) — Bedrock aquifer — November 2007 through November
2011

B108 (Attachment F-27) — Lower aquifer — June 1994 through 2011

B108 (Attachment F-28) — Lower aquifer — November 2007 through November 2011

Trend charts are not presented for B101, B107 and RAP2-2S because the surface aquifer in this
area was cleaned up (bdls) by 1998. As graphically depicted in Attachments F-22 through F-
27 progress towards attainment of RAOs, albeit slow, continues to be made in the lower and
bedrock aquifers in this section of the on-site plume. Also of note is that the TCE-cis ratio for all
wells is in the 0.2 and lower range and the presence of vinyl chloride are indicators that

biodegradation may be a significant contributor to the cleanup of the groundwater in this part of
OU-1.

In summary the Long-Term Monitoring results for this reporting period show that the RPO
initiatives have been effective in counter-acting the adverse impact of the BIWs pulling the on-
site plume towards the boundary. However, while the levels of contaminants in the Site 1 on-site
plume are now declining, pockets of relatively high levels still remain. It is anticipated that
continued operation of the dynamic groundwater remedial system will result in the continued
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reduction in contaminant levels and ultimately eliminate the on-site plume attributed to the Site 1
source areas.

Site 2 Source Areas: The Site 2 Source Areas are drum burial pits within the area defined by
the rectangular surface aquifer collection trench. These features and the layout of the recharge
basin constructed above the pits are shown on Figure 12. There is a lacustrine layer at this
location and it appears that the waste liquids escaping from the buried containers were initially
constrained by the lacustrine layer and were not able to readily make their way into the glacial
till and bedrock fractures underlying the site. Contaminant levels in the surface aquifer are
monitored by a line of monitoring wells installed diagonally across the source areas (OW2-1
through OW2-7 from the northwest to the southeast and wells surrounding the collection trench.
Contaminant levels in the lower aquifer are monitored at B115, located in the center of the site,
and B114 installed in the vicinity of the collection trench and IW-5. Please see Figure 23 for the
OU-1 monitoring wells network.

Also as noted in previous Five-Year Reviews, the Site 2 collection trench augmented by IW-5 in
1997 has been effective in capturing/containing the plume (surface and lower/glacial till
aquifers) flowing away from the source areas towards BIW-3 and BIW-4. It appears that this
continues to be the case as the on-site GC results (see Attachment E-1) during this reporting
period have been relatively benign (low to bdls) for several of the surface and lower aquifers
monitoring wells at the Site 2 Source Areas. Consequently trend charts are not being presented
for the following wells (with aquifer monitored noted):

Surface Aquifer: OW2-1, OW2-2, OW2-7, OW2-8, B105, & B106
Lower Aquifer: B109

Also note several upgradient and side gradient wells in all three aquifers were documented as
cleaned in previous Five-Year Reviews and are no longer being monitored.

Long-Term Monitoring trend charts found in Attachment F for the Site 2 source area are as
follows:

OW2-3 (Attachment F-29) — Surface aquifer — March 2007 through February 2012
OW2-4 (Attachment F-30) — Surface aquifer — June 1994 through 2011

OW2-5 (Attachment F-31) — Surface aquifer — March 2007 through September 2011
OW2-6 (Attachment F-32) — Surface aquifer — September 1998 through February 2012
RFW-11 (Attachment F-33) — Surface aquifer — February 1986 through 2011

RFW-11 (Attachment F-34) — Surface aquifer — March 2007 through February 2012
PO2-1S (Attachment F-35) — Surface aquifer — March 2007 through February 2012
B115 (Attachment F-36) — Lower aquifer — June 1994 through 2011

B115 (Attachment F-37) — Lower aquifer — November 2007 through November 2011
B114 (Attachment F-38) — Lower aquifer — November 2007 through November 2011
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Since the 2007 review contaminant levels have remained relatively benign at all except OW2-3,
OW2-5 and OW2-6. As shown in the Attachments during this reporting periods pockets of
contaminated groundwater have continued to be found which are apparently moving towards the
collection trench. These are most likely new pockets being generated by the flushing of residual
soil contaminants by both rainfall and the limited recharging that has been ongoing during this
reporting period. At OW2-3 it now appears that the most recent pocket of contaminated
groundwater has passed through the area as GC analysis of samples in December 2011 and
February 2012 were bdls (Attachment F-29). At OW2-5 the most recent pocket of
contaminated groundwater passed through in 2008 as GC analysis of samples from December
2008 through September 2011were bdls (Attachment F-31). The only significant residual
surface aquifer contamination within the perimeter of the collection trench is located at OW2-6
which is 10” from the collection trench on the upgradient side. As shown in Attachment F-31
pockets of groundwater are continuing to pass through the area as has been the case since the
commencement of monitoring in 1998.

As reported in previous Five-Year Reviews the most significant historical surface aquifer
contamination within the perimeter of the collection trench had been found in the center of the
site at OW2-4 and, as shown by Attachment F-30, there have been 2 distinct periods of
significant contamination since monitoring began. Between 1994 and 1998 and again between
2001 and 2005 concentrations up-ticked, peaked and then dropped back to below MCLs.  This
pattern is indicative of “pockets™ passing/being pulled through the area on their way to the
perimeter collection trench. This movement had also been confirmed by the 2006 on-site GC
results for the other source areas surface aquifer wells (OW2-3 & OW2-5) which had significant
spike-ups in 2006 (after the 2003 peak at OW2-4), especially for cis-1,2-DCE. However, during
this reporting period TCE and cis-1,2-DCE concentrations at OW2-4 have consistently been bdl
except for one cis-1,2-DCE detection at 92 ug/L in March 2008.

Two additional pockets of contaminated groundwater (primarily TCE) in the surface aquifer
have historically been found adjacent to, but on the downgradient side of the collection trench.
The collection trench has been very effective in capturing the RI identified pocket at RFW-11 as
graphically depicted in Attachment F-33. Also as shown by Attachment F-34 during this
reporting the TCE concentration has finally dropped below its MCL in the 20111 Long-Term
Monitoring Event. Also of note cis-1,2-DCE has been well below its MCL since 1994 and vinyl
chloride has never been detection. A little further (65°) downgradient is PO2-1S. TCE was
initially detected at this location in 1998 and since has fluctuated without a discernible trend.
This situation has continued during this reporting period as graphically depicted in Attachment
F-35 and, similar to RFW-11, cis-1,2-DCE has never been detected by on-site GC analysis.

Initially it was assumed that the hazardous wastes released in the surface aquifer would readily
make their way into the glacial till because of the lacustrine layer underlying the Site 2 source
areas. Based on this the original groundwater remediation system did not address lower aquifer
contamination at Site 2. While not impermeable the lacustrine layer does act as an aquitard.
However, overtime there has been a “bleed” through of contaminants as shown by Attachments
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F-36 & F37 which graphically depicts the historical analytical results for lower aquifer
monitoring well B115 (located in the center of the Site 2 Source Areas) and Attachment F-38
which shows the same for B-114 ( located adjacent to both the collection trench and I'W-5).
Note a chart is note included for B109 which, like B114, is in the immediate vicinity of the north
side of the collection trench. GC analysis during this reporting has consistently been bdl. Two
factors contribute to the bleed through: (1) TCE is a sinker, i.e., heavier than water and (2) a
reversal from a natural hydraulic up gradient to a down gradient caused by recovery from the
lower/bedrock aquifers by the BIW=3, BIW-4 and IW-5. Unfortunately pre and early RA
analytical results are not available for this area as the analysis of groundwater from B114 and
B115 did not commence until 1994. Over the years the concentrations of TCE and cis-1,2-DCE
in both wells have declined and, during this reporting, are shown to be below or approaching
MCLs. Please note that these concentrations of TCE and cis-1,2-DCE do not account for the
levels being captured by IW-5 (see Attachment C-24) which could mean that IW-5 is pulling
back lower aquifer contamination from the Famcamp area.

In hindsight contaminants had been making their way into the lower aquifer from the surface
aquifer source areas and it is now assumed that a significant plume developed in the lower
aquifer which, prior to the 1997 activation of IW-5, was flowing towards/being pulled to the
north/northeast (and boundary) by the natural flow gradient accentuated by the operation of
BIW-3 and BIW-4. As a result it is believed that this lower aquifer Site 2 plume co-mingled
with the Site 1 plume in the Famcamp area. The contamination in 2 lower aquifer monitoring
wells north/downgradient of the Site 2 source areas (B108 & B113) in the Famcamp may be co-
mingled. B108 (Attachments F-27 & F-28) and B113 (Attachment FC-22) have been
discussed above in the Site 1 On-site Plume_subparagraph. Base on the current concentrations
being found in the lower aquifer monitoring wells it is concluded that the majority of the
concentrations being captured by IW-5 are coming from the area between IW-5 and B108 and
B113.

Also of note the TCE-cis ratio for most wells in the Site 2 Source Area has consistently been <1
with cis-1,2-DCE being the predominant contaminant which is an indicator that biodegradation
is on-going in the Site 2 Source Areas.

Boundary:

The boundary is defined by the four BIWs augmented by monitoring wells located along the
boundary of Hanscom Field/Famcamp area and the Town of Bedford’s conservation lands. The
lower aquifer and bedrock aquifer boundary monitoring wells, listed below in order from the
northwest to southeast, are:

RAPI1-1T (lower)/RAP1-1R (bedrock),
BIW-1(lower & bedrock),

PT1-RA (bedrock), PO1-2R (bedrock),
RAP1-4RA, BIW-2 (lower & bedrock),

Page - 85




4th Five-year Review Report, August 2012

B126 (lower),

PO2-1T (lower)/PO2-1RA (bedrock),
BIW-4 (lower & bedrock),

PO2-2T (lower)/PO2-2R (bedrock),
RAP2-1T (lower)/RAP2-1R (bedrock),
RAP2-3T (lower)/RAP2-3R (bedrock) &
BIW-3 (lower & bedrock)

Long-Term Monitoring trend charts found in Attachment F for wells along the boundary are as
follows:

BIW-1 (Attachment C-19) - — November 2007 through November 2011
PTI1-RA (Attachment F-39) — November 2007 through November 2011
POI1-2R (Attachment F-40) — November 2007 through November 2011
BIW-2 (Attachment C-20) — November 2007 through November 2011
B126 (Attachment F-41) — June 1994 through 2011

B126 (Attachment F-42) — November 2007 through November 2011
PO2-1T (Attachment F-43) — November 2007 through November 2011
PO2-1RA (Attachment F-44) — November 2007 through November 2011
BIW-4 (Attachment C-22) — November 2007 through November 2011
PO2-2T (Attachment F-45) — November 2007 through November 2011
PO2-2R (Attachment F-46) — November 2007 through November 2011
RAP2-1T (Attachment F-47) — February 1986 through 2011

RAP2-1T (Attachment F-48) — November 2007 through November 2011
RAP2-1R (Attachment F-49) — February 1986 through 2011

RAP2-1R (Attachment F-50) — November 2007 through November 2011
RAP2-3T (Attachment F-51) — January 1986 through 2011

RAP2-3T (Attachment F-52) — November 2007 through November 2011
BIW-3 (Attachment C-21) — November 2007 through November 2011

This discussion excludes the surface aquifer wells along the boundary since, as noted in the 2002
Review, the surface aquifer was considered cleaned up/no longer a concern and the S&A of the
surface aquifer wells along the boundary is no longer conducted. Also Long-Term Monitoring
data documents that the groundwater in RAP1-1T, RAP1-1R, PT-1RA (Attachment F-39),
PO1-2R (Attachment F-40), RAP1-4RA, PO2-1RA (Attachment F-44) and RAP2-3R meets
the RAOs.

Also, as noted in earlier Reviews and the BIWs subparagraphs in this report, the Long-Term
Monitoring results for the BIWs and lower and bedrock aquifer monitoring wells along the
boundary document the effectiveness of the four boundary interceptor wells in containing/
capturing lower and bedrock aquifer contamination at the boundary while also pulling back from
the off-site area of concern. The earlier discussed initial adverse impact of the BIWs pulling
contaminants towards the boundary is graphically depicted in Attachments F-47, F49 and F-51.
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The following Table 14 summarizes the residual concentrations found in November 2011 in the
boundary wells which continue to exceed the MCL for TCE and/or cis-1,2-DCE.

Table 14 — OU-1 Long-Term Monitoring Data for the Hanscom Field/Off-site Boundary

TCE - ug/L cis-1,2-DCE -ug/l.  TCE-cis Ratio
B126 (lower) 7.9 4.1 1.9
PO2-1T (lower) * bdl 78 n/a
PO2-2T (lower) * 36 308 0.12
RAP2-1T (lower) 1.6 77 0.02
RAP2-3T (lower) 6.7 230 0.03
PO2-1RA (bedrock) * bdl 19 n/a
PO2-2R (bedrock) * 135 167 0.81
RAP2-1R (bedrock) 75 130 0.58

Note: Bolded results exceed the MCL and * is on-site GC data

The above table show that the most significant remaining contamination is in the vicinity of
BIW-4. The above also reflects that cis-1,2-DCE has become more predominate than TCE
which is an indication that biodegradation is on-going in the groundwater being pulled towards
BIW-4. Please note that in relationship to BIW-4 the location of PO2-1T/PO2-2RA are west,
RAP2-1T/RAP2-1R are east, and PO2-2T/PO2-2R are south.

Off-site Plume/Town of Bedford Conservation Lands: The off-site plume in the Hartwell
Town Forest is monitored by four (4) monitoring well clusters (surface, lower & bedrock
aquifers). Also an on-site/boundary well couplet (lower & surface) is included in this grouping
as it is downgradient of BIW-4.

As noted in previous Five-Year Reviews the surface aquifer in the off-site/Bedford Conservation
Lands had met drinking water standards (MCLs) and they are no longer in the Long-Term
Monitoring Program. The surface aquifer wells are B127, B246, B247, B250 & B253

Also, as of the 2007 Five-Year Review, off-site laboratory analysis had documented that three of
the 4 bedrock aquifer wells (B249, B252 & B255) were cleaned and on-site GC analysis of
samples from these wells during 2007 to 2011 were all bdls. Thus trend graphs are not being
included for the surface aquifer and cleaned bedrock aquifer wells.

Wells with residual contamination in 2007 and their respective Long-Term Monitoring
chart/Attachment F document number are as follows:

B111 (lower)-approximately 250’ north of BIW-4 - Attachments F-53 & F-54
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B245 (lower) — south/west flank of plume, approximately 550 northeast of BIW #2 --
Attachment F-55

B244A (bedrock — south/west flank of plume, approximately 550 northeast of BIW #2 -
- Attachments F-56 & F-57

B251 (lower) — south/east flank of plume, approximately 450’ east of BIW #4 -
Attachment F-58

B248 (lower) — near the center of plume, approximately 900’ north of BIW #4 —
Attachments F-59 & F-60

B254 (lower) — near the leading edge of plume, approximately 2,000’ north of BIW #4 --
Attachments F-61 & F-62

During the 2006-2011 period progress continued to be made in reducing the overall strength of
the off-site plume as shown on the above referenced charts and as documented in Table 15
below. This progress can be attributed to the containment/capture zone at the boundary resulting
from the operation of the BIWs which both precludes the further feeding of the off-site plume
while also pulling some of it back to the capture zone. This allows for the natural attenuation of
the remainder of the plume and biodegradation does appear to be on-going as evidenced by the
TCE-cis-1,2-DCE ratio data. Please note the spike-ups in cis-1,2-DCE at B-111 (Attachment F-
53) and the significant downtrend (especially in the TCE concentrations) at B248 (Attachment
F-59) in the center of the off-site plume. These results are a good confirmation that the BIW’s
are also pulling back some of the off-site contamination.

Table 15 — OU-1 Long-Term Monitoring Data for Off-site Wells (LaboratoryAnalysis)

TCE - ug/L cis-1,2-DCE- ug/L TCE-CIS Ratio

2006 2011 2006 2011 2006 2011
B111 (lower) 7.4 3.9 102 80 0.07  0.05
B245 (lower) 4.6 1.7 35.1 23 0.13  0.07
B248 (lower) 15.2 7.9 120 100 0.13  0.08
B251 (lower) 1.7 1.4 4.6 1.7 037  0.82
B254 (lower) 8.9 2.5 253 26 0.35  0.10
B244A (bedrock) 16.4 14 50.2 59 033 024

Note: Bolded results exceed the MCL

The Long-Term Monitoring results for the off-site area in conjunction with the Long-Term
Monitoring results for the boundary interceptor and monitoring wells indicates that the OU-1 RA
has been, and continues to be successful in containing/capturing lower and bedrock aquifer
contamination at the boundary while also reducing the strength of the off-site plume.
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Site 3 Source Areas: The Site 3 Source Areas are drum burial pits within the area defined by
the rectangular surface aquifer collection trench. These features and the layout of the recharge
basin constructed above the pits are shown on Figure 13. There is a lacustrine layer at this
location. As with Site 2 it was initially assumed that the hazardous wastes released in the surface
aquifer would not readily make their way into the glacial till because of the lacustrine layer
underlying the Site 3 source areas. Based on this the original groundwater remediation system
did not address lower aquifer contamination at Site 3. While not impermeable the lacustrine
layer does act as an aquitard. and the Long-Term Monitoring data documents that this was a
valid assumption, i.e., the waste liquids that had escaped from the buried containers have been
constrained by the lacustrine layer and were not able to make their way into the glacial till and
bedrock fractures underlying the site.

Contaminant levels in the surface aquifer are monitored by 2 lines of monitoring wells installed
from west to east across the source areas. OW3-1 through B118 cover the southern half of the
Source Areas and OW3-8 through OW3-14 cover the northern half. Also OW3-7 (surface) and
B125 (lower) are installed in the center of this area. In addition there are several wells
surrounding the collection trench to monitor up/side and downgradient areas. Please see Figure
23 for the OU-1 monitoring wells network.

As noted in the 2002 review the groundwater in the lower and bedrock aquifers at Site 3
consistently met drinking water standards and, at those lower and bedrock aquifer monitoring
wells that had positive minor detections of TCE and/or cis-1,2-DCE, the trend in concentrations
was down. This situation continued throughout the 2002-2011 period and the lower and
bedrock aquifers at Site 3 are no longer considered to be a concern. In regards to the surface
aquifer (and as discussed previously) Long-Term Monitoring data presented in the 2002 review
showed that the remedial action has been very successful in cleaning up the surface aquifer and
that the collection, treatment and recharge of groundwater at IRP Site 3 had been stopped in
August 2001. However, prior to decommissioning the Site 3 remedial infrastructure, is planned
to re-commence the collection, treatment and recharge of groundwater at Site 3 for a short (~3-
month) period to confirm that active remediation is no longer needed at Site 3.

Long-Term Monitoring trend charts found in Attachment F for the Site 3 Source Areas are as
follows:

OW3-14 (Attachment F-63) — Surface aquifer—November 2007 through November 2011
B118 (Attachment F-64) — Surface aquifer — June 1994 through 2011

B125 (Attachment F-65) — Lower aquifer — June 1994 through 2011

B117 (Attachment F-6) — Surface aquifer — November 2007 through November 2011
B122 (Attachment F-67) — Lower aquifer — June 1994 through 2011

Monitoring during the 2002-2011 period has been directed at documenting that the groundwater
at the Site 3 Source Areas within the capture zone of the collection trench continues to meet the
MCLs/drinking water standards. Please note that charts of on-site GC data have not been
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presented since almost all results during this reporting period have been bdl. Wells in this
category include the OWs except OW3-14, B116, B121, B231 and B232. However, both the
off-site laboratory and the on-site GC data for OW3-14 document that a pocket of cis-1,2-DCE
and vinyl chloride that exceeds their MCLs moved into this area of the site in 2008 as
graphically depicted in Attachment F-63. OW3-14 is located just outside (10’) of the collection
trench in the northern half of the Site 3 Source Areas and it is evident that natural attenuation is
well underway in this groundwater

The impact/continued effectiveness of the active phase of the remedial action is shown in
Attachment F-64 for the surface aquifer monitoring well B118 which is located just outside
(10”) of the collection trench in the southern half of the Site 3 Source Areas. The groundwater
contamination at B118 dropped below the MCLs in 2002 and has remained at very low levels
ever since. Attachment F-65 shows that the lower aquifer in the center of the Site 3 Source
Areas has not had any significant contaminant concentrations since the monitoring of this well
commenced in 1994 and Attachments F-66 and F-67 show that this has been the case for both
the surface and lower aquifers downgradient of the collection trench.

Site 3 Down/side gradient Surface Aquifer Hotspots: In addition to the Site 3 Source Areas
within the capture zone of the collection trench, there are 2 additional areas in the Site 3 area that
have had significant surface aquifer contamination in previous Reviews. One is the location of
surface aquifer monitoring well RAP3-3S. This well is downgradient of historical drum burial
pit 3] which is not within the perimeter of the Site 3 collection trench. It is approximately 250
feet to the east and is considered to be outside of the collection trench’s capture zone. The
second area of concern is the location of surface aquifer monitoring well RAP3-4S. It appears to
be side gradient of the Site 3 Source Areas and a source of the groundwater contamination is this
area has never been found/identified. Also, as at RAP3-3S, this area is considered to be outside
the collection trench’s capture zone.

Long-Term Monitoring trend charts found in Attachment F for the Site 3 down/side gradient
areas of concern as follows:

RAP3-3S (Attachment F-68) — Surface aquifer — March 1986 through 2011
RAP3-3S (Attachment F-69) — Surface aquifer — November 2007 through November
2011

RAP3-4S (Attachment F-70) — Surface aquifer — March 1986 through 2011
RAP3-4S (Attachment F-71) — Surface aquifer — November 2007 through November
2011

Long-Term Monitoring data for RAP3-3S is shown in Attachments F-68 and F-69. While this
graph shows some fluctuations the overall TCE concentration in recent years has been trending
lower but remains above its MCL. However, the TCE-cis ratio continues to be much greater
than 1.0 (>6 for November 2011) which is an indication that biodegradation is not significant at
this location. The second area of concern is the location of surface aquifer monitoring well
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RAP3-4S which is east of Runway 5-23 and not downgradient of the Site 2 Source Areas. A
source of the groundwater contamination is this area has never been found and, as at RAP3-3S,
this area is considered to be outside the collection trench’s capture zone. As shown in the charts/
Attachments F-70 and F-71 the TCE concentrations in RAP3-4S peaked in 1990/1991 and
then, by November 1999, declined to below the MCLs. This was followed by increasing
concentrations until the cis-1,2-DCE peaked again in November 2007. Subsequently, during
this reporting period concentrations dropped below the MCLs in November 2008 and continued
to decline through the most recent (2011) Long-Term Monitoring event. Unlike the RAP3-3S
area there appears to be significant biodegradation at the RAP3-4S location as evidence by the
TCE-cis Ratio which has been <0.1 throughout this reporting period. Also, if the current trend
continues through 2012 then the data will be sufficient enough to document that the RAP3-4S
area is no longer an area of concern.

Northwest Area: Please note that this area was included in the Haley & Aldrich’s investigation
of Hanscom Field Area to confirm whether or not groundwater contamination was migrating
from Hanscom Field towards Elm Brook on the north side of Hartwell Hill. The investigation
concluded that it was not and Long-Term Monitoring data at the time of the 2" Five-Year
Review confirmed that groundwater throughout the Northwest area met drinking water standards
and that no further action in regards to the Northwest area was warranted.

Data Review OU-2/IRP Site 4

Since the first Five-Year Review conducted in 1997, OU2/IRP Site 4 has been in the Long-Term
Management phase with no requirement for groundwater or surface water monitoring. The first
Five-Year Review did identify a requirement for recurring maintenance of the site to remove
scrub brush growing in the drainage ditches and on sections of the cap. This maintenance was
initiated in the spring of 1998. Subsequently, since 1999, quarterly inspections have been
routinely performed and maintenance/repairs identified in the inspection have been completed.
Review of the quarterly inspection reports for the current reporting period confirms that the
integrity of the cap is being maintained and that there are no physical changes at the site.

Data Review OU-3/IRP Site 6

General: See Figure 15 for the Site Map showing the locations of Site 6’s monitoring points
and groundwater compliance boundary and Attachment G-1 for a listing of OU-3/IRP Site 6
Key Dates/Milestones since the 2001 Remedial Action construction phase.

Long-term Maintenance and Inspection: As a result of the RA construction activities the
RAOs for this site have been substantially achieved and in September 2001 the Site entered the
RA-O (long-term maintenance and monitoring) phase. Review of the quarterly inspection
reports for the current reporting period confirms that the integrity of the cap is being maintained
and that there are no physical changes at the site.
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Wetland Mitigation Monitoring: As noted earlier the initial Five-Year Wetland Mitigation
Monitoring for the wetland areas remediated during the construction phase of the Site 6
Remedial Action concluded in 2006 and the Wetland Mitigation Monitoring Reports for this
monitoring indicated that the wetlands had exceeded the design goal for vegetative cover, and
provided ample evidence that wildlife habitat has been restored. The Remedial Design also
specified that the initial Five-Year Monitoring should be followed by a Long-Term Monitoring
Plan for continuing evaluation of the restoration every 5 years for thirty years. The first follow-
up wetland mitigation and ecosystem evaluation event was completed in 2011 by a qualified
wetlands scientist and documented in the OU-3/Site 6, 2011 Wetland Mitigation Monitoring &
Ecosystem Evaluation Report, prepared by Shaw Environmental, Inc., November 2011. This
report also confirms that the wetlands have been successfully re-established but maturing
somewhat different than expected. It was noted that the water levels in the EWRA and WWRA
did not appear to vary more than a few inches year around which is not quite the case in a typical
herbaceous wetland in Massachusetts and it was concluded that the groundwater table in the
wetland system is just a few inches too high to proceed toward the typical herbaceous wetland in
Massachusetts. There is nothing wrong with this condition, it is just that bulrushes, sweet flag,
cattails and common reed because of their tolerance to saturation throughout the growing season,
are dominating the site and not proceeding toward the anticipated tussock sledge stage. Because
of the importance of groundwater levels to the success of these wetlands it was recommended
that the groundwater elevation in 2 existing piezometers (PZ-E and PZ-W) be collected during
each future Long-Term Monitoring event in order to get a more complete understanding of the
dynamics of this system in the next/2016 wetland mitigation and ecosystem evaluation of the
restoration areas.

Groundwater/Surface Water and Compliance Boundary Monitoring: Please note that the
“on-site” and “off-site” designations have been inconsistently applied in previous discussions
and/or reports. For the purpose of this Review “on-site” is intended to refer to the Hanscom
AFB property owned by the U.S. and “off-site” is intended to refer to the Hanscom Field/
Commonwealth owned property and the privately owned property (DEA #1, wetlands and Kiln
Brook (former railroad) Spur) which abuts the Site 6 area of Hanscom AFB.

The long-term monitoring of OU-3/IRP Site 6 commenced with a “baseline” event on December
2001 following completion of construction activities. The purpose of this “baseline” event
sampling was document post-RA groundwater conditions at the site. Since 2001 an annual long-
term monitoring event has been conducted each fall with the most recent in October 2011. Also,
commencing in July 2005, seasonal, “mini” events, limited to the analysis of selected monitoring
well and surface water samples for dissolved arsenic have been conducted.

A network of monitoring points (which has been developed over time) as shown in Figure 15 is
used to assess Site 6’s surface water and groundwater and the analytical results of the analysis of
the Long-Term Monitoring groundwater and surface water samples are formally documented in
Annual Long-Term Monitoring Reports. Updated tables containing all of the analytical results
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for CoCs since the 2001 Baseline event are included in each Annual Long-Term Monitoring
Report and are presented in Attachment G-2 - Summary of Long-Term Monitoring Program’s
Groundwater and Surface Water Samples Results for Dissolved Arsenic - 2001 through 2012 and
Attachment G-3 - Summary of Long-Term Monitoring Program’s Groundwater and Surface
Water Samples Results for Contaminants of Concern Less Arsenic - 2001 through 2011.

Since the landfill waste has been left in place is not expected that the groundwater under the
wastes would meet drinking water standards and the primary objectives of the monitoring
component of the RA are:

e to identify the on and off site’s post-RA CoCs,

e to monitor changes in on-site contaminant concentrations over time, , i.e., monitor the
“flushing” of CoCs from the landfilled areas,

e to monitor concentrations of CoCs in surface water flowing from the site, and

e to monitor concentrations of CoCs at the site’s groundwater compliance boundary.

The Long-Term Monitoring data collected to date confirms that, while there are on-site wells
which have a CoC that exceeds its MCL and/or MCP GW-1 Standard, dissolved arsenic is the
most significant CoC in both the on-site and off-site groundwater.

CoCs other than Dissolved Arsenic: In addition to dissolved arsenic the other CoCs identified
in the 2001 Baseline and/or subsequent monitoring events include:

Dissolved Metals: Antimony, Barium, Cadmium, Nickel, Lead, Thallium & Vanadium

PCBs: Aroclor 1016, 1232, 1242, or 1248

Pesticides: 4-4'-DDD, Dieldrin, & Heptachlor epoxide

SVOCs: 1,4-Dichlorobenzene, 2,4-Dichlorophenol, 2,4,5-Trichlorophenol, bis (2-
Ethylhexyl) phthalate, Naphthalene, Pentachlorophenol (PCP)

VOCs: Benzene & Trichloroethene

However, by 2007 the initial CoCs listed below had sufficient Long-Term Monitoring data to
conclude that they should no longer be considered a Site 6 CoC.

Dissolved Metals: Antimony & Vanadium
Pesticides: Dieldrin, & Heptachlor epoxide
VOCs: Benzene & Trichloroethene

As noted in Section V, Progress Since the Last Five-Year Review, the recommendation in the
2007 Five-Year Review to determine whether or not dissolved thallium is a contaminant of
concern in the on-site groundwater at OU-3/IRP Site 6 has been implemented. Specifically,
commencing with the October 2008 Long-Term Monitoring event for IRP Site 6 the analysis
method for thallium was changed from Method 6010 to the more definitive Methods 7841 or
6020. As shown in Attachment G-4 there has been no exceedances of the Thallium MCL when
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analysis was by Methods 7841 or 6020. It is concluded that Dissolved Thallium in groundwater
is not a CoC at OU3/IRP Site 6.

Long-Term Monitoring trend charts found in Attachment G-5 for the Site 6 CoCs less dissolved
arsenic for this reporting period are as follows:

Attachment G-5 Chart 1 — Barium - MW6-110U (surface aquifer) & MW6-112U
(surface aquifer)

Attachment G-5 Chart 2 — Cadmium - MW6-110U (surface aquifer), MW6-113U
(surface aquifer) & MW6-113T (lower aquifer)

Attachment G-5 Chart 3 — Lead - MW6-110U (surface aquifer)

Attachment G-5 Chart 4 — Nickel - MW6-110U (surface aquifer), MW6-113U (surface
aquifer) & MW6-113T (lower aquifer)

Attachment G-5 Chart 5 — PCBs (Aroclor 1016, 1232, 1242 or1248) - MW6-110U
(surface aquifer)

Attachment G-5 Chart 6 — Pesticides (4-4'-DDD) - MW6-114T (lower aquifer)
Attachment G-5 Chart 7 — SVOC:s (1,4-Dichlorobenzene) - MW6-106 (surface
aquifer), MW6-110U (surface aquifer), MW6-110T (lower aquifer), MW6-112U (surface
aquifer) & MW6-B07 (lower aquifer)

Attachment G-5 Chart 8 — SVOCs (2,4-Dichlorophenol) - MW6-106 (surface aquifer)
Attachment G-5 Chart 9 — SVOCs (2,4,5-Trichlorophenol) - MW6-106 (surface
aquifer)

Attachment G-5 Chart 10 — SVOCs (Pentachlorophenol (PCP)) - MW6-106 (surface
aquifer)

Attachment G-5 Chart 11 — SVOC:s (bis (2-Ethylhexyl) phthalate) - MW6-110U
(surface aquifer) and MW6-117U (surface aquifer)

Attachment G-5 Chart 12 — SVOCs (Naphthalene) - MW6-106 (surface aquifer),
MW6-110U (surface aquifer) and MW6-112U (surface aquifer)

The above charts consistently indicate that “flushing” of CoCs from the landfill waste to the
groundwater is on-going. Also evident is that the 2001 RA activities of pulling back waste from
the off-site properties and the removal of wetland sediments from the EWRA and WWRA and
incorporating these materials in the existing landfill waste on top of the former filter bed area
before grading and capping the site stirred up CoCs. In most cases the CoC high was found in
the 2001 baseline event or they trended up until peaking in a later annual event before beginning
a down trend.

Barium: MCL exceedances were initially found in MW6-110U and MW6-112U but, as seen in
Chart 1, it is no longer a CoC in MW6-110U and has been below the MCL in 2010 and 2011 in
MW60112U.

Cadmium: MCL exceedances were initially found in MW6-110U, MW6-113U and MW6-113T
but, as seen in Chart 2, it is no longer a CoC in any of the 3 wells.
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Lead: MCL exceedances were initially found in MW6-110U but, as seen in Chart 3, it is no
longer a CoC in this well.

Nickel: MCL exceedances were initially found in MW6-110U, MW6-113U and MW6-113T
but, as seen in Chart 4, it is no longer a CoC in MW6-113U and MW6-113T and it is well below
its peak in MW6-110U.

PCBs (Aroclor 1232, 1242 or1016): MCL exceedances have only been found in MW6-110U
and, as seen in Chart 5, it continues to downtrend from its 2005 peak.

Pesticides (4-4'-DDD): MCL exceedances have only been found in MW6-114T and, as seen in
Chart 6, it continues to fluctuate at levels below its 2006 peak.

SVOCs (1,4-Dichlorobenzene): MCL exceedances have been found in MW6-106, MW 6-
110U, MW6-110T, MW6-112U and MW6-B07 but, as seen in Chart 7, levels are below the
MCL at all wells as of the 2011 monitoring event except MW6-112U.

SVOC:s (2,4-Dichlorophenol, 2,4,5-Trichlorophenol & Pentachlorophenol (PCP)): MCL
exceedances for these 3 SVOS have been found in MW6-106 but, as seen in Charts 8, 9 & 10,
the concentration of each was below their MCL in the 2011 monitoring event. As noted on
Chart 10 PCP MCL exceedances were also found at MW6-110U (2.7 F ug/L) in October 2004
and at MW6-112U (1.06 F ug/L) in October 2006. These results were both “F” qualified and all
other analyses at these 2 wells before and after the date listed have been non-detect for PCP.

SVOC:s (bis (2-Ethylhexyl) phthalate): MCL exceedances were initially found in MW6-110U
and MW6-117U but, as seen in Chart 11, it is no longer a CoC in either well.

SVOCs (Naphthalene): MCL exceedances were initially found in MW6-106 (surface aquifer),
MW6-110U (surface aquifer) and MW6-112U (surface aquifer). Please note that at the time of
the Site 6 ROD the MCP GW-1 Standard for Naphthalene was 20 ug/L and it was subsequently
increased to 140 ug/L. Thus Naphthalene is no longer a CoC for MW6-106 and MW6-110U.
Also, as seen in Chart 12, it has been below the 140 UG/L GW-1 Standard in MW6-112U ever
since the 2001 baseline event except for a MJ qualified result in October 2008. Thus it is now no
longer considered a Site 6 CoC.

In summary, other than dissolved arsenic, the only residual CoCs for Site 6 going forward are:

Barium in MW6-112U

Nickel in MW6-110U

PCBs (Aroclor 1232, 1242 or1016) in MW6-110U

Pesticides (4-4'-DDD) in MW6-114T

SVOC:s (1,4-Dichlorobenzene) in MW6-106 and MW6-112U

SVOCs (2,4-Dichlorophenol, 2,4,5-Trichlorophenol & Pentachlorophenol (PCP)) in
MW6-106

Page - 95




4th Five-year Review Report, August 2012

Please note a July 2006 sample from MW6-B07 analyzed for SVOCs had “F” qualified results
for the following compounds which exceeded their respective MCL: Benzo(a)anthracene,
Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Dibenzo(a,h)anthracene,
Hexachlorobenzene and Indeno(1,2,3-cd)pyrene. Because the October 2008 results were “F”
qualified it was concluded that an additional confirmatory analysis was needed to rule out that
they are CoCs. Subsequently, these SVOCs were all non-detect in an October 2011 sample from
MW6-B07 and, based on this analysis they are not considered CoCs for Site 6.

Dissolved Arsenic: As noted above the Long-Term Monitoring Program’s Results for
Dissolved Arsenic from 2001 through 2012 are presented in Attachment G-2 and Table 16 on
the following pages summarize these by on and off-site location and by aquifer.

While dissolved arsenic is the predominant COC found in the on and off site groundwater and
surface water it has been either non-detect or below the 10 ug/L. MCL/MCP GW-1 Standard
in all analyses of the groundwater or surface water from the following sampling points:

On-site

MW6-106 — Surface Aquifer (max detected = 0.63 F ug/L)
MW6-110U — Surface Aquifer (max detected = 2.7 ug/L)
MW6-112U — Surface Aquifer (all non-detect)

MW6-113T — Lower Aquifer (max detected =2 F ug/L)
MW6-114T — Lower Aquifer (all non-detect)
MW6-115T — Lower Aquifer (all non-detect)

Off-site Wells
MW6-117T — Lower Aquifer (max detected = 8.1 ug/L)

Compliance Boundary Wells
MW6-116U — Surface Aquifer (max detected =1.5 F ug/L)
MW6-122U — Surface Aquifer (max detected = 0.46 F ug/L)

MW6-122L — Lacustrine Aquifer (max detected = 0.74 F ug/L)

MW6-14 — Lower Aquifer (all non-detect)

MW6-116T — Lower Aquifer (max detected = 3.8 F ug/L)

MW6-118T — Lower Aquifer (max detected = 0.22 F ug/L)

MW6-122T — Lower Aquifer (max detected = 2.9 F ug/L — also note there was a non-
filtered sample in November 2009 with a “total” concentration =27 ug/L)

Hanscom Field Wells
MP MW-301 — Surface Aquifer (max detected =5.1 ug/L)
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Table 16 Long-Term Monitoring Program Results for Dissolved Arsenic - 2001 through 2012
OU-1/IRP Site 6, Hanscom AFB, MA

On-site Surface Aquifer Wells
MW®6- MW®6- MW®6-
MW6-16 MW6-17 MW6-23 'MW6-103 ' MW6-104 MW6-105 |MW6-106 110U 112U 113U PZ-E PzZ-w
Dec-01 | <2.7 6 F 62 Dry Dry Dry Dry <2.7 <2.7 Dry
Oct-02 | <1.6 60 11 F Dry Dry 27F <16 <1.6 Dry
Apr-03 6 F 14 F <1.6 <1.6 11F
Sep-03 66 122 15F 12F <2.9 <2.9 <2.9 9F
Oct-04 18 F 105 8F 13 F Dry 30 <25 <2.5 <25 3F
Apr-05 | <2.5 18
Jul-05 | <25 72 16 19
Oct-05 24F 35 10 27 37 | <1.86 2.7 | <1.86 241F 59.4 20.7
Jan-06 | <1.9 6.6 7.5 22
Apr-06 | <1.9 22 7.2 9.8
Jul-06 <1.2 19.1
Oct-06 | <4 86 6.6 10 <4 <4 <4 <20 47.2 13.3
Jan-07 | <4 4.6 9.7 6.9 <4 4.7 32 6.3
Apr-07 | <4 37 5.2 72| <4 15 9.1
Aug-07 | <4 35 <4 8.7
Oct-07 | <4 37 4.2 Dry Dry 6.2 Dry <4 <4 Dry
Apr-08 0.3F 7.6 20 7.4 8.9 4.9 7.2
Jul-08 0.98 F 32 9.4 Dry 42F 15 35
Oct-08 0.69 F 41 5.4 5.8 25F 28F 0.63F 3.1F 36
Apr-09 | <4.4 27F <4.4 <4.4 <4.4 13 F 14 F
Jul-09 | <4.4 43 8.2F 8.6F <44 14 17
Nov-09 | <44 18 | <4.4 <4.4 26* 14*
Apr-10 | <4.4 21 9.8 <4.4 <4.4 <4.4
Jul-10 0.45F 38 23F Dry Dry
Nov-10 0.48 F 20 3.8F 1.3F
Apr-11 40 15| 26F
Jul-11 18 Dry Dry
Oct-11 0.28 F 32 29F 13F 25
Apr-12 19F 16F 7.0
On-site Lower Aquifer Wells
MW®6- MW®6- MW®6- MW®6- MW®6- MW®6- MW®6- MW®6-
B07 B09 B10 MW6-11 MW6-13 110T 1117 113T 114T 115T
Dec-01 48 26 F 21 F 45.0 12 F 22F <27 <2.7 <2.7
Oct-02 15F 40 50.0 23 F <1.6 <1.6 <1.6
Apr-03 46 42 20F 2F
Sep-03 50 36 43 | <29 <2.9 23 F <2.9 <2.9 <2.9
Oct-04 45 46 51 <25 23 F 10F 25F <25 <2.5
Apr-05 54
Jul-05 51 51
Oct-05 43 34 48 | <1.86 9.6 22 72 | <1.86
Jan-06 52 52
Apr-06 50 55
Jul-06 63.4
Oct-06 55 52 55 <4 7.4 18 76 | <20
Jan-07 61 54 62 <4
Apr-07 89 46 54 18 64
Aug-07 55 40 52 11
Oct-07 53 40 66 <4 <4 11 66 <4
Apr-08 78 42 59 13 57
Jul-08 64 39 63 12 61
Oct-08 66 46 77 12 74
Apr-09 78 42 58 9.2F/11F 46
Jul-09 76 40 39 17 66
Nov-09 48 38 56 16 64
Apr-10 77 36 54 6.2 40
Jul-10 65 44 56 15/15 52
Nov-10 58 31/29 58 16 18
Oct-11 61 43 51 14 49

Notes: Shaded results exceed the 10 ug/L MCL for arsenic
* November 2009 sample not filtered, thus result is "Total" Arsenic

Table 16 - Site 6 LTM Charts-Arsenic thru 2012.xIsx
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Table 16 Long-Term Monitoring Program Results for Dissolved Arsenic - 2001 through 2012

OU-1/IRP Site 6, Hanscom AFB, MA

Off-site Surface Aquifer Wells

Surface Water Monitoring Points

MW6- MW6- MW6- MW6- MW6- MW6- MW6- MW6- MW6- SWW6- |[SWW6- |SWR6- |SWR-
21U 116U 117U MW6-118U 119U 120U 121U 122U 1221 125U 05 06 02 SG #3
Dec-01 6F <27
Oct-02 32 | <16 5F 24 F <1.6
Apr-03 | <1.6 <1.6 4F 23 F <1.6
Sep-03 5F | <29 6F 108 <2.9/<2.9
Oct-04 35 | <25 8F 179
Apr-05 | <2.5 3F 20 <2.5
Jul-05 80 3 90 <2.5
Oct-05 170 | <1.9 16 39 <1.9
Jan-06 28F <1.9 2.8 <1.9
Apr-06 | <1.9 35F 28 <19
Jul-06 35 | <1.2 3.0F 48 8 11 | <1.2 <1.2 <1.2 <1.2
Oct-06 99 | <4 9.9 200 33 9 6.7 | <4 <4 <4
Jan-07 7.1 <4 28 | <4 <4 <4
Apr-07 | <4 <4 32 <4 <4 <4
Aug-07 100 10 44 12 | <4
Oct-07 150 | <4 30 76 7.2 15 Dry <4
Apr-08 24F 0.93F 18 0.22F 0.33F 20F 0.67F 0.59F 3.2F 3.4F
Jul-08 48 12 150 34 09F 8.1 15F 16F 28F 3.0F
Oct-08 91 15F 40F 130 69F 40F 9.1 0.46 F 0.74 F 20 10F 0.65 F 3.1F 3.8F
Apr-09 | <44 <4.4 23F | <4.4 <4.4 <4.4 16 F <4.4 <4.4 <4.4<4.4 | <4.4
Jul-09 33 <4.4 17 47F <44 15 35 <4.4 <4.4 49F 58F
Nov-09 11 | <4.4 <4.4 <4.4 <4.4 <4.4 <4.4 <4.4 <4.4 <4.4 <4.4 <4.4 <4.4 <4.4
Apr-10 | <4.4 4.6 | <44 <4.4 <4.4 <4.4 18 <4.4 <4.4 <4.4 <4.4
Jul-10 28 17 17 39 39F 18F 20/19 DRY DRY 14F 22F
Nov-10 3.1F | <0.21 25F 11 31 1.8 F |.88F/3.3F 16 097F 15F 20F 23F
Apr-11 1.0F 0.51 F | .29F/.31F 0.36 F 0.62 F 0.95F 11 0.60 F 0.72F 31F 29F
Jul-11 14 .7T7F/.89F 16 35 0.66 F 18 13 DRY 13F 15F 2.1F
Oct-11 2424 0.27F \.48F/.48F 39 33F 34F 11F 14 15F 12F 3.7F 36F
Apr-12 48 F 051F | 6.4/41F 11 49F 0.70 F 8.8 0.92F 0.52 F 35F 3.0F
Off-site Lower Aquifer Wells Hanscom Field Surface Aquifer Wells
MW6- MW6- MW6- MW6- MW6- MP MW - [MP MW- |[MP MW- |MP MW- |MP MW- [MP MW- [[MW6- MW6-
14 15 116T MW6-117T |118T 122T 301 302 303 304 305 306 123U 124U
Dec-01 <2.7
Oct-02 | <1.6 18 F <1.6 <1.6 <1.6
Apr-03 <1.6 <1.6 <1.6 <1.6
Sep-03 | <2.9 <2.9 <2.9 <2.9 <2.9
Oct-04 | <2.5 4F <25 <25 <25
Apr-05 <25
Jul-05 <25
Oct-05 <1.9 <19 <1.9 <1.9
Jan-06 <1.9
Apr-06 <1.9
Jul-06 <1.2
Oct-06 <4 <4 <4 <4 <4
Jan-07 <4
Apr-07 <4 <4 <4
Aug-07 <4 <4
Oct-07 <4 <4 <4 <4
Apr-08 10F <0.021
Jul-08 0.83 F 8.1
Oct-08 10 | <0.42 2.1F | <0.42 11F 44F 38
Apr-09 <4.4 <4.4 <4.4 19F
Jul-09 7.1F <4.4 17 34/43
Nov-09 <4.4 <4.4 47F <4.4 27 * 57F <4.4
Apr-10 <4.4 <4.4 <4.4
Jul-10 25F <0.21 26F 24 11 32 72 17 14 39/35
Nov-10 25F 3.8F | <0.21 0.22F 26F 48 10 40 110 18 8 11/8.2
Apr-11 <0.21 35F 78 5.2 | .45F/.58F
Jul-11 <0.21 5.1 90 7.1 40/41
Oct-11 1.7F | <0.21 <0.21 <0.21 29FQ 3.7F 82 2.3F/2.3F 051 F
Apr-12 28F 74 19 11

Notes: Shaded results exceed the 10 ug/L MCL for arsenic
122L listed with the surface aquifer wells is screened in the lacustrine layer

* November 2009 sample not filtered, thus result is "Total" Arsenic

Table 16 - Site 6 LTM Charts-Arsenic thru 2012.xIsx
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Off-site Surface Water

SG #3 — Shawsheen River up gradient vic IRP Site 21 (max detected =5.8 F ug/L)
SWR6-02 — Shawsheen River (max detected =3.7 F ug/L)

SWW6-05 — wetlands (max detected =1.5 F ug/L)

SWW6-06 — wetlands (max detected =1.5 F ug/L)

Long-Term Monitoring trend charts found in Attachment G-6 for the Site 6 sampling points
which have had exceedances of the dissolved arsenic MCL/MCP GW-1 Standard are as follows:

On-site Wells - Aquifer

Chart 1 - MW6-16 — Surface Aquifer — Dissolved Arsenic, 2001-2011

Chart 2 - MW6-17 — Surface Aquifer — Dissolved Arsenic, 2001-2011

Chart 3 - MW6-23 — Lacustrine/Lower Aquifer — Dissolved Arsenic, 2001-2009
Chart 4 - MW6-103 — Surface/Lacustrine Aquifer — Dissolved Arsenic, 2003-2012
Chart 5 - MW6-104 — Surface/Lacustrine/Lower Aquifer—Dissolved Arsenic, 2003-2009
Chart 6 - MW6-105 — Surface/Lacustrine Aquifer — Dissolved Arsenic, 2002-2010
Chart 7 - MW6-113U — Surface Aquifer — Dissolved Arsenic, 2003-2007

Chart 8 - MW6-B07 — Lower Aquifer Dissolved Arsenic, 2001-2011

Chart 9 - MW6-B09 — Lower Aquifer — Dissolved Arsenic, 2001-2011

Chart 10 - MW6-B10 — Lower Aquifer — Dissolved Arsenic, 2001-2011

Chart 11 - MW6-11 — Lacustrine/Lower Aquifer — Dissolved Arsenic, 2001-2007
Chart 12 - MW6-13 — Lower Aquifer — Dissolved Arsenic, 2001-2007

Chart 13 - MW6-110T — Lower Aquifer — Dissolved Arsenic, 2001-2011

Chart 14 - MW6-111T — Lower Aquifer — Dissolved Arsenic, 2004-2011

Off-site Wells - Aquifer

Chart 15 - MW6-118U — Surface Aquifer — Dissolved Arsenic, 2002-2012
Chart 16 - PZ-E — Surface Aquifer — Dissolved Arsenic, 2005-2012
Chart 17 - PZ-W — Surface Aquifer — Dissolved Arsenic, 2005-2012

Compliance Boundary Wells - Aquifer

Chart 18 - MW6-21 — Surface Aquifer — Dissolved Arsenic, 2007-2012
Chart 19 - MW6-117U — Surface Aquifer — Dissolved Arsenic, 2002-2012
Chart 20 - MW6-119U — Surface Aquifer — Dissolved Arsenic, 2006-2012
Chart 21 - MW6-120U — Surface Aquifer — Dissolved Arsenic, 2006-2012
Chart 22 - MW6-121U — Surface Aquifer — Dissolved Arsenic, 2006-2012
Chart 23 - MW6-125U — Surface Aquifer — Dissolved Arsenic, 2008-2012
Chart 24 - MW6-15 — Lower Aquifer — Dissolved Arsenic, 2001-2011

Hanscom Field Wells - Aquifer

Chart 25 - MW6-123U — Surface Aquifer — Dissolved Arsenic, 2008-2012

Chart 26 - MW6-124U — Surface Aquifer — Dissolved Arsenic, 2008-2012

Chart 27 - MP MW-301 & MP MW-305 — Surface Aquifer—Dissolved Arsenic, 2010-12

Page - 99




4th Five-year Review Report, August 2012

As noted for the “Other” CoCs the above charts consistently indicate that “flushing” of CoCs
from the landfill waste to the groundwater is on-going. Also evident is that the 2001 RA
activities of pulling back waste from the off-site properties and the removal of wetland sediments
from the EWRA and WWRA and incorporating these materials in the existing landfill waste on
top of the former filter bed area before grading and capping the site stirred up CoCs. These
observations apply to almost all of the dissolved arsenic “charted” monitoring wells. In most
cases the CoC high was either found in the 2001 baseline event or they trended up until peaking
in a later Long-Term Monitoring event before beginning a down trend. In many cases they have
been below the Standards for several monitoring events.

On-site Wells

MW6-16 2001-2011 — peaked in September 2003 and below standards since April 2005

MW6-17 2001-2011 — peaked in September 2003 and periodically drops below standards
but has been relatively constant during 2007-2011

MW6-23 2001-2009 peaked in September 2003 and at or below standards since October
2004

MW6-103 2003-2012 — peaked in October 2005 and below standards since January 2007
except for 2 spring spike-ups to above standards (20 ug/L in April 2008 & 20 ug/L in April
2011)

MW6-104 2003-2009 — peaked in April 2005 and below standards since January 2007

MW6-105 2002-2010 — peaked in October 2005 and at or below standards since October
2006

MW6-113U 2003-2007 - peaked in April 2003 and below standards since September
2003

MW6-B07 2007-2011 — peaked in April 2007 and relatively constant since then

MW6-B09 2007-2011 — peaked in April 2005/January 2007 and relatively constant since
then

MW6-B10 2007-2011 — peaked in October 2008 and relatively constant since then

MW6-11 2001-2007 - peaked in October 2002 and non-detect since September 2003

MW6-13 2001-2007 — peaked in October 2004 and below standards since October 2005

MW6-110T 2001-2011 - peaked in October 2002/September 2003 and trending down
ever since

MW6-111T 2004-2011 - peaked in October 2006 and trending down since October 2008

The Long-Term Monitoring data for the on-site surface aquifer wells indicates that the dissolved
arsenic has almost completely been flushed out or attenuated to below the standards. The only
surface aquifer well with residual concentrations consistently above the standards is MW6-17.
The lower aquifer also appear to be following the same pattern, i.e., attenuating but there are 3
(MW6-B07, MW6-B09 & MW6-B10) were the concentrations have been relatively stable since
their peaks.
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Off-site Wells

MW6-118U 2002-2012 - peaked in October 2006 and trending down ever since
PZ-E 2005-2012 - peaked in October 2005 and trending down ever since

PZ-W 2005-2012 - peaked in October 2005 and trending down ever since

As with the on-site surface aquifer wells the Long-Term Monitoring data for these off-site
surface aquifer wells indicates that the dissolved arsenic is fluctuating but attenuating/trending
down over time.

Compliance Boundary Wells

MW6-21 — Surface Aquifer 2007-2012 - peaked in October 2005 and trending down ever
since and it is expected that it will attenuate to be consistently below standards in a few more
years

MW6-117U — Surface Aquifer 2002-2012 - peaked in October 2007 and trending down
ever since and has been below standards since November 2010. While there may be a seasonal
spike-up or 2 to above standards in the future it is expected that it will attenuate to be
consistently below standards in a few more years.

MW6-119U — Surface Aquifer 2006-2012 - peaked in October 2007 and trending down
ever since and it is expected that it will attenuate to be consistently below standards in a few
more years.

MW6-120U — Surface Aquifer 2006-2012 - peaked a little over the standard at 12 ug/L in
August 2007 and has been consistently below standard ever since.

MW6-121U — Surface Aquifer 2006-2012 — 3 separate peaks (15 ug/L in October 2007,
15 ug/L in July 2009 & 18 ug/L in October 2011) and below standard in 16 of the 19 separate
analysis over time. Also the MW6-121U peaks (15-18 ug/L) are well below highs seen
elsewhere. It is expected that concentrations in MW6-121U will attenuate to be consistently
below standards in a few more years.

MW6-125U — Surface Aquifer 2008-2012 — relatively new well which had a peak of 35
ug/L in July 2009 and has been trending down ever and was below the standard in April 2012. It
is expected that concentrations in MW6-125U will attenuate to be consistently below standards
in a few more years.

MW6-15 — Lower Aquifer 2001-2011 - separate peaks (18 ug/L in October 2002 & 10
ug/L in October 2008) and has been at or below standard in 24 of the 25 separate analyses since
2001. Itis concluded that the MW6-15 data documents that the lower aquifer at this well is in
compliance.

Hanscom Field Wells
MW6-123U& MW6-124U — Surface Aquifer 2008-2012 — relatively new wells installed
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by Hanscom AFB in 2008 with the intent of documenting that the surface aquifer on the far side
of the Shawsheen River (in relation to Site 6) did not have dissolved arsenic. Unfortunately, this
has not been the case as shown on Charts 25 and 26. Since 2008 both wells have fluctuated

above and below the MCL and both wells are following the same pattern with no apparent trend.

MP MW-301 and MP MW-305 — Surface Aquifer 2010-2012 — relatively new wells
installed in 2010 by Massport to support a Storm Water Model. As shown on Chart 27
disssolved arsenic concentrations have been found below the MCL in MP MW-301 and above
the MCL in MP MW-305 and the concentrations in both have been relatively constant over the
short monitoring period. However, the monitoring period is not considered long enough to
define trends.

Data Review OU-3/IRP Site 21

OU-3/IRP Site 21 LNAPL/ Groundwater Collection and Treatment System
Operational Data

General: At the time of the 2™ Five-Year Review in 2002 IRP Site 21 had an on-going
Removal Action which was being incorporated into the selected final Remedial Action. Also at
that time planning for the implementation of the 2001 ROD was underway. Subsequently, the
Remedial Design and remedy construction were completed and the Site entered the RA-O (long-
term operation, maintenance and monitoring) phase in September 2003. As noted in the Third
Five-Year Review the March 2004 Remedial Action Report confirmed that the remedy was
constructed in accordance with the ROD/Remedial Design.

See Figure 18 for the layout of Site 21 to include recovery and monitoring wells, locations of the
former (pre-RA) LNAPL Pools, and RI Zone designations and Attachment H-1 for a summary
listing of the Site 21 Groundwater Remediation System’s Key Activities/Milestones since the
2003 RA. Pages I and 2 of this Attachment details operational data and pages 3 and 4 details the
long-term monitoring program since the 2003 Baseline monitoring event.

The 3™ Five-Year Review presented a detailed summary of the operational records from system
startup in 1991 through the end of calendar year 2006. This reviewed confirmed that the remedy
was operating as expected and that the treatment system was very effective. However, the post-
RA data documented that the “small scale” enhanced product recovery system within Former
LNAPL Pool C was net recovering LNAPL and, as noted in the 2007 Five-Year Review, the
objective of the active recovery system was revised to remediate the localized trichloroethene
(TCE) hotspot centered on RW-6A and RW-7A. Additionally, with the installation and
activation of RW-11A in October 2010 the objective was expanded to remediate a developing
petroleum contaminated groundwater hotspot in the vicinity of monitoring well ECS-31.

This, the Fourth, Five-Year Review primarily addresses the data that has been generated since
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the start of 2007. Operational data is reported in the monthly NPL OU-1 Remedial Action
Report which is submitted to stakeholders. See Attachment H-2 for the Hanscom AFB NPL
OU-3/IRP Site 21 Remedial Action Report for December 2011. Note, the listed attachments to
the monthly report are presented as separate attachments (see below). Annual operational data is
presented in Tables 16 and 17 below. Of special note is the durability/dependability of the
system as evidenced by the time-operating percentages. Normally there are only minor/short
interruptions of operations for maintenance, minor repairs or deliberate shut downs in advanced
of groundwater sampling events. Also individual recovery wells or the entire collection system
are shutdown during periods of very heavy rain (to preclude overwhelming the oil-water
separator).

Table 17 — LNAPL/ Groundwater Collection and Treatment System Operational Data
Annual Summary

Gallons/Year | Gallons/Day | % Operating
2003 37,335 349 96.3
2004 152,657 417 96.7
2005 148,734 545 98.1
2006 143,122 392 97.1
2007 68,198 187 96.1
2008 97,950 268 98.7
2009 89,838 246 93.2
2010 43,191 118 96.4
2011 81,413 301 93.3
Since Startup 862,438 294 95.8

Table 18 — Collection and Treatment System Off-site Laboratory Analytical Data

2007 2008 2009 2010 2011
Influent TPH - mg/L 0.48 0.78 0.39 0.85 2.98
Influent TCE - ug/L 33.0 31.5 27.8 27.0 unk
Influent 1,4-DCB -ug/L nil bdl nil nr 747
Effluent TPH - mg/L bdl nil nil nil nil
Effluent TCE - ug/L bdl bdl bdl bdl bdl
Effluent MTBE - ug/L 1.0 1.1 4.5 5.5 5.8

Notes: data is the average of monthly samples.

Unk = Commencing in 2011 TCE concentration is masked by laboratory dilution due to high
concentrations of chlorobenzene. 1,2-DCB & 1,4-DCB

bdl = below detection levels nr = not reported nil = random low level detections

Collection System: The Site 21 collection system initially consisted of 10 recovery wells (RW-
1A through RW-10A) located in the former LNAPL Pool C area of the site. RW-11A was added
to the system in October 2010 to address a developing chlorobenzene hotspot identified by the
Long-Term Monitoring Program. During the 2003 construction phase provisions were also
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provided to convert passive recovery wells to active recovery wells, however, monitoring to date
has not indicated that implementation of this contingency is necessary. From the September
2003 startup through March 2005 all 10 of the recovery wells were usually in operation.
Commencing in March 2005 RW-3A and RW-4A were only operated sporadically, mainly as an
optimization measure supported by the fact that the groundwater being captured was well below
MCLs and that no LNAPL was being recovered. Subsequently, starting in June 2006 additional
RWs were turned off/only been operated sporadically, also for optimization. As of the end of
2006 four (4) of the initial ten (10) RWs were in normal around the clock operation. These were
RW-1A, RW-5A, RW-6A and RW-7A. All others were in a stand-by mode.

The gallons (per day) of groundwater collected and treated is not a significant factor as the
recovery wells were constructed to collect specifically from the lacustrine layer and the yield
from this zone is generally not affected by the weather, i.e., rainfall. As noted the maximum
collection occurred in 2005 when 545-gpd were collected which also is 22.7-gph or 0.38-gpm
and the corresponding data for the most recent year (2011) is 301-gpd, 12.5-gph or 0.21-gpm.

The immediate increase in the yield of some of the recovery wells (specifically RW-5A, RW-7A
and RW-10A) was discussed in the 2007 Review. This increase is primary groundwater (usually
“clean”) from the area above the lacustrine layer and it appears to flow directly into the wells
during inclement weather, almost as if the wells are connected to the storm drainage system. As
shown in Chart/Attachment H-3 the water table has significant seasonal swings (as much as a
7’ differential) and the most effective recovery comes when the water table is in the lacustrine
layer. As LNAPL monitoring has found more evidence of LNAPL traces when the water table is
low.

As previously reported the activation of the RA’s LNAPL and Groundwater Recovery System in
2003 resulted in the discovery of a TCE hotspot which had not been identified during the
investigative phase. As noted in the OU-1 section of this document the O&M staff has been able
to use an on-site GC to provide screening/trend analysis specifically for TCE and cis-1,2-DCE.
Through trial and error it was determined that the on-site GC can also provide screening/trend
analysis for TCE and cis-1,2-DCE in Site 21 RW samples which contain little to no other VOC
compounds, which is situation for RW-2A through 7A. Subsequently the on-site GC analysis of
some RW samples (target of monthly analysis) has been included in the Long-Term Monitoring
Program for Site 21 until suspended (to conserve dwindling GC resources) in April 2012. The
results from the on-site GC analysis for RW-6A and RW-7A are presented in the Table/
Attachment H-4 and a trend chart of these results from the start of on-site GC analysis in 2004
is Chart/Attachment H-S (note these 2 attachments are usually included in the monthly RA
Reports). Going forward RW-6A and RW-7A have been added to the Semi-Annual Long-Term
Monitoring Program with the most recent laboratory analysis conducted in April 2012. The GC
chart shows that there are seasonal ups and down but that there is no apparent trend which may
be an indicator of a nearby DNAPL source.

In order to assess the contribution of the active recovery well these wells have been included in
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the annual Long-Term Monitoring events conducted since the 2003 Baseline event.
Charts/Attachment H-6 has the following Long-Term Monitoring trend charts for RW-1A and
RW-11A which (other than RW-6A and RW-7A) are the only recovery wells that capture any
CoC:

Chart1 - RW-1A
Chart 2 - RW-11A

CoCs for RW-1A are the four (4) VOC compounds (alkyl benzenes) which have neither a MCL
nor a MCP GW Standard but do have Risk Based Remediation Goals (RBRGs) listed in the
ROD. These compounds are 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene and n-
propylbenzene and sec-butylbenzene. At the 2007 Review a downtrend appear to be in place but
during this Review period they have rebounded and no trend is evident.

CoCs for RW-11A are Chlorobenze and its degradation products 1,2-Dichlorobenzene, 1,3-
Dichlorobenzene, 1,4-Dichlorobenzene and 1,2,4-Trichlorobenzene. The data for this well only
spans the 18-months since it was activated in October 2010 and during this time it has been
capturing significant levels of the COCs without any trend evident.

In summary the amount of LNAPL being recovered (nil) and the levels of BTEX in the
groundwater within the former LNAPL Pool C area (very low) do not warrant continuation of
the RA’s active recovery well component. However, there are is a benefit from continuing the
operation of RW-1A, RW-6A, RW-7A and RW-11A to expedite the cleanup the CoCs within
their capture zone. Thus continued operation of the system is warranted. Also some additional
investigation (15 geoprobe wells) is warranted in Zone 2 within the area bounded by monitoring
wells ECS-14R, RW-6A, RW-7A, ECS-35, ECS-31 and CH102 to determine whether or not
further expansion of the active recovery system would be beneficial.

Treatment System: Table/Attachment H-7 summarizes the laboratory analysis of the influent
and effluent during this Review period. This table reflects that the effluent is consistently below
both the NPDES discharge standards and the MCLs/GW-1 Standards/RBRGs. There have been
only periodic minor TPH (DRO) detections and consistent low levels of MTBE (note the GAC
used in the system had previously been used at another site and the MTBE is considered to be
from that site and is now off-gassing from the carbon). Thus it can be concluded that the Site 21
groundwater treatment system is effective. This table also shows that the influent reflects the
CoCs being capture by RW-1A, RW-6A, RW-7A and RW-11A) and that the composition
changed significantly in 2011 following the October 2010 activation of RW-11A. The following
influent trend charts are in Attachment H-8.

Chart 1 — Influent TPH concentrations, Sep 2003 — May 2012
Chart 2 - Influent TCE concentrations, Jan 2007 — Apr 2011
Chart 3 - Influent Chlorobenzene et al concentrations, Jan 2011 — May 2012
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Prior to RW-11A replacing RW-5A in the operational scheme it is believed that most, if not all,
of the TPH being recovered was coming from RW-1A as the monitoring results for RW-5A,
RW-6A and RW-7A reflected very little petroleum contamination. TPH concentrations had been
down trending following a January 2008 uptick and at times dropped below the GW-1 Standard
of 0.2 ug/L which may be an indication that the cleanup of the RW-1 source was almost
complete. This all changed in November 2010 and the change in TPH that is graphically shown
on Chart 1 is drastic. Since then the TPH has been fluctuation without a discernible trend.

OU-3/IRP Site 21 Long-Term Monitoring Data

Monitoring is a component of the selected remedy with the objectives of monitoring progress
towards achievement of Remedial Action Objectives (RAOs) and monitoring the reduction in the
volume of LNAPL and the natural attenuation/natural containment of the LNAPL and dissolved-
phase contaminant plumes (including the former tetrachloroethene (PCE) hot spot). The Long-
Term Monitoring Program for Site 21 is documented in the Hanscom AFB Basewide Quality
Assurance Project Plan (QAPP) for Long-Term Monitoring at NPL Operable Unit 1, NPL
Operable Unit 3/IRP Site 6, NPL Operable Unit 3/IRP Site 21, and MCP Sites (IRP Sites 13 &
22 and the FAFSUST Site). The Long-Term Monitoring Program for Site 21 initially included 2-
stages. Stage 1 was the pre-remedial action monitoring and Stage 2 is the post-RA monitoring
which commenced on 15 September 2003. Stage 2 currently includes the following:

e October 2003 Post-RA Baseline sampling of selected wells.

e Semi-annual/annual sampling of selected monitoring wells and the Shawsheen River for
laboratory analysis to confirm the containment and anticipated reduction and degradation
of the dissolved-phase plumes (e.g., former PCE hot spot).

e Periodic measurement of LNAPL levels using an oil/water interface probe to monitor
effectiveness of the remedial action and/or natural attenuation.

e Treatment system monitoring.

The analytical results from the treatment system monitoring and the periodic measurement of
LNAPL levels are reported separately in Monthly Remedial Action Reports for Hanscom AFB
Site 21. The data presented in this section covers the post-RA Long-Term Monitoring events at
Site 21 from 2007 through April 2012. These events are documented in Annual Long-Term
Monitoring Reports.

Note: The semi-annual collection of piezometric levels throughout the Site to assess the
effectiveness of the enhanced product recovery system within Former LNAPL Pool C and to
confirm the site's groundwater flow direction has been dropped as an Long-Term Monitoring
Program objective because earlier post-RA piezometric data confirmed that the Remedial Action
did not impact the site's groundwater flow direction as documented during the RI. However,
LNAPL and groundwater levels are collected from any wells being sampled as part of the semi-
annual Long-Term Monitoring Program to document that groundwater elevations are consistent
with historical groundwater elevations.
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As discussed above in earlier sections of this review the long-term monitoring of OU-3/IRP Site
21 commenced in 1992 and an extensive network of monitoring and recovery wells has been
established to monitor LNAPL and to assess the site’s groundwater. This network of monitoring
points at IRP Site 21 is shown in Figure 9. The Basewide Quality Assurance Project Plan for
Long Term Monitoring reflects 2 stages for the Site 21 Long-Term Monitoring Program, Stage 1
was the pre-RA stage and the on-going Stage 2 is the post-RA stage which commenced with a
“baseline” event on October 2003. The results of this baseline event are presented in the
October 2003 Stage 2 Post-RA Baseline Long-Term Monitoring Report for Operable Unit 3 —
IRP Site2 1, dated March 2002, which was prepared by Shaw Environmental, Inc. Subsequently
samples are collected from selected monitoring points on a semi-annual or annual basis and
analyzed for VOCs or SVOCs to monitor progress towards achievement of the RAOs. These
semi-annual/annual monitoring events are documented in Long-Term Monitoring Reports with
the most recent being the April and October 2006 Long-Term Monitoring Report for Operable
Unit 3 — IRP Site2 1, dated March 2002, which was prepared by Shaw Environmental, Inc. A
Table is included in each Long-Term Monitoring Report which summarizes all Long-Term
Monitoring exceedances of a standard (surface water and groundwater/MCLs, MCP GW-1 & 2
and RBRGs).

Table/Attachment H-9 summarizes the IRP Site 21 Long-Term Monitoring Plan for 2012. This
table has been extracted from the 2011 Annual Long-Term Monitoring Report. In addition to the
wells to be sampled there is a listing of wells for which sampling and analysis is currently
suspended and a listing of wells for which no further sampling and analysis is planned.

Table/Attachment H-10 provides a summary of all post-RA results (to include the baseline
sampling conducted in October 2003) for the monitoring wells, recovery wells, and Shawsheen
River sampling point included in the Long-Term Monitoring Program from 2007 through April
2012. Compounds that exceed an EPA MCL, MCP GW-1 Standard, or RBRG are shaded in
Attachment H-10. (A similar Table is included in each of the Annual Long-Term Monitoring
Reports).

Due to the complexity of the OU-3/IRP Site 21 groundwater and surface water contamination the
analysis of results is best presented by using the RI’s subdivision of the Site into the following
areas:

Former Above Ground Storage Tank Area

Former Railroad Tracks Right of Way

Zone 1 (Jet Fuel Loading and Unloading Area)

Zone 2 (Aviation Fuel Loading and Unloading Area, also gasoline and diesel service

station setup for Civil Engineering Vehicles)

e Zone 3 (Eastern Half of Railroad Fuel Delivery Siding with Underground Unloading
Header)

e Zone 4 (Western Half of Railroad Fuel Delivery Siding with Underground Unloading

Header)
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e Zone 5 (Buffer/Sentry Area between Site and the Shawsheen River) and the
e Shawsheen River

These areas can best be seen on Figure 26 which also delineates the separate areas of LNAPL
(Pool A, Pool B and Pool C) found in the RI. Note Figure 26 is slightly different than the Site
Plan (Figure 16) introduced earlier in this report as it does not show the location of RW-11A but
it more clearly shows the above areas.

Please note that Charts showing the long-term trends in the VOCs concentrations at OU-3/IRP
Site 21 monitoring points are in Attachment 1.

Former Above Ground Storage Tank Area: The RI did not identify any residual
contamination in the area, thus there has been no Post-RA_Long-Term Monitoring of this area.
Note as listed in Attachment H-9 no further sampling and analysis is planned for ECS-26, ECS-
27, ECS-45 and ESC-46 which are in the Former Above Ground Storage Tank Area.

Former Railroad Tracks Right of Way: The investigation phase did not identify any residual
surface aquifer contamination in the western half of this area which was confirmed by Post-RA
Baseline monitoring event. Note as listed in Attachment H-9 no further sampling and analysis
is planned for CH-104 & OW-2 which are in the western half of the Former Railroad Tracks
Right of Way. Long-Term Monitoring trend charts found in Attachment I for the Former
Railroad Tracks Right of Way Monitoring wells which have had Post-RA exceedances of a CoCs
MCL/MCP GW-1 Standard and/or RBRGs are as follows

Chart 1 — CH-102 (lower aquifer) 1,4-DCB Compounds Oct 1999 — Apr 2012
Chart 2 — ECS-30L (lower aquifer) 1,4-DCB Compounds Oct 1997 — Nov 11
Chart 3 — ECS-34 (surface aquifer) TCE Oct 1997 — Apr 2012

CH-102 — In the 2003 baseline event 1,4-dichlorobenze (1,4-DCB) was found at a
concentration of 28.76 ug/L in this lower aquifer monitoring well which is under the MCL (75
ug/L) but exceeded the GW-1 Standard of 5 ug/L. This was significantly lower than that found
in the 1999 SRI (390 ug/L). Subsequently this well (CH-102) was buried under a stockpile of
earth and not accessible for sampling until April 2012. In April 2012 the 1,4-DCB concentration
was 82 ug/L which, while higher than in 2003, is still well below the 1999 concentration.

ECS-30L - 1,4-DCB was identified as a CoC in this lower aquifer monitoring well in
the 1997 RI, however, by the 1999 SRI its concentration had attenuated to just above the MCP
GW-1 Standard of 5 ug/L. Since 1999 the 1,4-DCB has almost flat lined while fluctuating above
and below the MCP GW-1 Standard. Note that in surface aquifer well ECS-30U at the same
location 1,4-DCB is below its laboratory detection level and no other CoCs have been identified
at this location. Thus a Trend Chart is not included for ECS-30U.

ECS-34 — TCE was identified as a CoC in this surface aquifer monitoring well in the

Page - 108




4th Five-year Review Report, August 2012

1997 RI, however, by the 1999 SRI its concentration had attenuated to below the MCL and has
remained below the MCL (5 ug/L) through April 2012 except for a one-rime April 2008 spike-up
to 15 ug/L. There also been a one-time Post-RA detection (160 ug/L) in October 2005 of MTBE
which was above the MCP GW-1 Standard of 70 ug/L. Subsequently the MTBE was 0.4 F ug/L
the following year and has been bdl ever since and a trend chart for MTBE is not
meaningful/presented.

Zone 1 (Jet Fuel Loading and Unloading Area/Former LNAPL Pool C): In this area
LNAPL continues be periodically found in some of the monitoring wells (see later LNAPL
monitoring discussion) and the principal CoCs are the 4 compounds with RBRGs. Long-Term
Monitoring trend charts found in Attachment I for the Zone 1 monitoring wells which have had
Post-RA exceedances of a CoC’s MCL/MCP GW-1 Standard and/or RBRG are as follows

Chart 4 — ECS-29 (lower aquifer) RBRGs Compounds Apr 2006 — Apr 2012
Chart 5 — ECS-35 (surface aquifer) TCE Oct 2003 — Nov 2011

Chart 6 — MWZ-13 (surface aquifer) RBRGs Compounds Oct 2006 — Nov 2011
Chart 7 — MWZ-13 (surface aquifer) Naphthalene Oct 2006 — Nov 2011

Chart 8 - MWZ-15 (surface aquifer) RBRGs Compounds Oct 2006 — Nov 2011
Chart 9 — MWZ-17 (surface aquifer) RBRGs Compounds Oct 2006 — Nov 2011
Chart 10 —- MWZ-20 (surface aquifer) RBRGs Compounds Oct 2006 — Nov 2011
Chart 11 - MWZ-22 (surface aquifer) RBRGs Compounds Oct 2006 — Apr 2012

Note as listed in Attachment H-9 monitoring of the following Zone 1 wells has been suspended
because their Long-Term Monitoring results had consistently been below the Standards: MWZ-
23, PW-1, PW-2, RT-S2, RT-S3, RW-2A, RW-3A, RW-4A, RW-5A, RW-8A, RW-9A and
RW-10A. Since these wells are all within or downgradient from the former LNAPL Pool C area
a final confirmatory sampling and analysis is planned once the data indicates that RAOs have
been achieved in the other wells in this area and the operation of the small scale
LNAPL/Groundwater Recovery System is no longer warranted. Also as listed in Attachment
H-9 no further sampling and analysis is planned for MWZ-19, MWZ-24, MWZ-25, ECS-37 and
RW-2 which are in Zone 1.

ECS-29 Apr 2006—Apr 2012— CoCs = compounds with RBRGs — concentrations peaked
in October 2007 and dropped below RBRGs in October 2008 and are now almost all bdls.

ECS-35 Oct 2003 — Nov 2011- CoCs = TCE - The TCE concentration increased
significantly following the startup of active recovery in 2003 and, while some fluctuation is
noted, the concentration has been relatively constant or slightly trending up since 2008. Also see
discussion for RW-6A and RW-7A in the Collection System subparagraph. Also, in retrospect,
the RW-6A, RW-7A and ECS-35 area probably should been designated as in Zone 2 and also not
reflected as in Former LNAPL Pool C.

MWZ-13 Oct 2006 — Nov 2011- CoCs = compounds with RBRGs + naphthalene —
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RBRGs compounds appear to be trending lower but still have exceedances (concentrations lower
in October 2011 than in 2006). Naphthalene spiked above the GW-1 Standard in November
2010 but dropped back below in October 2011

MWZ-15 Oct 2006 — Nov 2011— CoCs = compounds with RBRGs — RBRGs compounds
trending lower and were below RBRGs in 2011

MWZ-17 Oct 2006 — Nov 2011— CoCs = compounds with RBRGs — RBRGs compounds
trending lower and were below RBRGs in 2011

MWZ-20 Oct 2006 — Nov 2011— CoCs = compounds with RBRGs — RBRGs compounds
trending lower and all except n-propylbenzene were below RBRGs in 2011

MWZ-22 Oct 2006 — Apr 2012— CoCs = compounds with RBRGs — RBRGs compounds
trending lower and all were below RBRGs in 2012

Zone 2 (Aviation Fuel Loading and Unloading Area, also Gasoline and Diesel Service
Station Setup for Civil Engineering Vehicles): A Pre-RI (November 1992) investigation
found significant BTEX in monitoring well MWZ-14 with a benzene concentration of 599 ug/L.
Subsequently, MWZ-14 was destroyed and was replaced by ECS-14R in the October 1997 RI at
which time the BTEX had dropped significantly with a benzene concentration of 9.9 ug/L. The
MWZ-14/ECS-14R location is downgradient from the five former above ground 50,000-gallon
aviation gas storage tanks and is in the immediate vicinity of the former truck loading/unloading
facilities. Thus it is concluded that there had been a historic release of aviation gas in this area
prior to 1972 when the Air Force flying activities at Hanscom AFB were terminated.

Note as listed in Attachment H-9 no further sampling and analysis is planned for CH-101 and
ECS-43 which are in Zone 2.

In this area benzene and its degradation compound, 1,4-dichlorobenze, are the principal CoCs.
Long-Term Monitoring trend charts found in Attachment I for the Zone 2 Monitoring wells
which have had Post-RA exceedances of a CoC’s MCL/MCP GW-1 Standard and/or RBRGs are
as follows:

Chart 12 — ECS-14R (surface aquifer) Benzene Oct 1997 — Nov 2011

Chart 13 — ECS-31 (surface aquifer) 1,4-DCB et al Oct 1997 — Apr 2012

Chart 14 — RW-1 (former surface aquifer recovery well now inactive/used as a monitoring
well) Benzene & 1,4-DCB Oct 2005 — Nov 2011

ECS-14R Oct 1997 — Nov 2011 — CoC = Benzene — A 1992 Pre-RI monitoring found the
benzene concentration to be 599 ug/L and by the 2003 Baseline event the benzene had attenuated
down to 25.3 ug/L (note SRI 9.9 ug/L concentration is suspect). Since 2003 the benzene has
fluctuated between 25 ug/L and the MCL (5 ug/L) and no trend is apparent.
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ECS-31 Oct 1997 — Apr 2012 — CoC = 1,4-DCB — Between the 1997 RI and the 2003
Baseline monitoring event the concentration of 1,4-DCB remained relatively stable at levels
above its GW-1 Standard. This well was not monitored in 2004 or 2005 but in the 2006 Annual
Long-Term Monitoring event the concentrations of chlorobenzene, 1,2-DCB and 1,4-DCB had
increased and this uptrend continued until peaking in November 2009. Since then they have
been trending down significantly with chlorobenzene and 1,2-DCB now back below their
standards. As noted earlier in this review it was the Long-Term Monitoring Program results that
led to the installation and activation of RW-11A in October 2010.

RW-1 Oct 2005 — Nov 2011 — CoCs = Benzene & 1,4-DCB — The initial post-RA
monitoring of this former recovery well left over from the 1995 Removal Action was in the 2005
Annual Long-Term Monitoring event. At this time 1,4-DCB exceeded bot the MCL (75 ug/L)
and MCP GW-1 Standard (5 ug/L). Since then it has attenuated to the point that, in November
2011, the 1,4-DCB concentration was under both the MCL and the GW-1 Standard. Also
between October 2005 and November 2011 the benzene concentration fluctuated with a high
slightly above its MCL a couple of times but was bdl in November 2011.

CH-102 (lower aquifer) and ECS-30L (lower aquifer) discussed in the Former Railroad Tracks
Right of Way subparagraph above are located downgradient from Zone 2 and are believed to be
associated with the aviation gasoline release discussed above. The fact that 1,2-DCB is in the
lower aquifer can be accounted for by the re-working/grading of the Site 21 area when Hanscom
AFB was constructed in the 1940’s and the development of the jet fuel facilities in the 1960s.
The lacustrine layer thins out in this area and it is assumed that a pathway into the lower aquifer
was created by this earth moving in Zone 2 and/or the Former Above Ground Storage Tank
Area. In any case attenuation is underway in the lower aquifer.

Zone 3 (Eastern Half of Railroad Fuel Delivery Siding with Underground Unloading
Header): There was a documented release of Number 2 Heating Oil from the western end of
the underground fuel unloading header in the early 1990s. At that time the pipe was being
cleaned out, unfortunately pressure instead of a vacuum was applied to the pipe and the oil inside
the pipe blew out of the end cap. This release (which was in the immediate vicinity of MW-12)
was immediately cleaned up but it now appears they did not get it all.

Note as listed in Attachment H-9 no further sampling and analysis is planned for MWZ-6,
MWZ-7, RW-3, RW-4A and RW-5 which are in Zone 3. Long-Term Monitoring trend charts
found in Attachment I for the Zone 3 monitoring wells which have had Post-RA exceedances of
a CoC’s MCL/MCP GW-1 Standard and/or RBRGs are as follows:

Chart 15 — ECS-28 (surface aquifer) Vinyl Chloride Oct 2003 — Nov 2011

Chart 16 — ECS-28 (surface aquifer) MTBE 2003 — Nov 2011

Chart 17 — MWZ-11 (surface aquifer) n-propylbenzene (RBRGs Compound) Oct 2003 —
Nov 2011

Chart 18 - MWZ-12 (surface aquifer) RBRGs Compounds Oct 2006 — Nov 2011
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ECS-28 Oct 2003 — Nov 2011- CoC = Vinyl Chloride — Pre-RA monitoring data
documented that a undocumented PCE/TCE release had naturally attenuated to the point the only
vinyl chloride remained at concentrations above a MCL/MCP GW-1 Standard at the time of the
2003 baseline monitoring event. Since then the vinyl chloride concentration has trended lower
but continues to fluctuate above and below the 2 ug/L MCL.

ECS-28 Oct 2003 — Nov 2011- CoC = MTBE — Unfortunately the laboratory did not
report an MTBE result for the 2003 Baseline Monitoring event so the MTBE data begins with
the November 2004 analysis which found MTBE above the MCP GW-1 Standard (70 ug/L) at
334.2 ug/L. Since then it decreased rapidly, falling below the standard in April 2006 and was bld
in November 2011. MTBE is no longer considered a CoC for ECS-28. Also the source of this
MTBE has never been identified/found.

MWZ-11 Oct 2003 — Nov 2011- CoC = n-propylbenzene — The other three alkyl
benzenes have consistently been below their RBRG and they are not CoCs for MW-11 and not
included on Chart 17. The 4™ n-propylbenzene, has been up-trending since the 2003 Baseline
monitoring event and additional monitoring is needed to fully assess the impact of this trend.
This well is downgradient from MWZ-12 and there made be a migration of CoCs from MWZ-12
which would be consistent with the groundwater flow directions documented in the RI and
confirmed by the Long-Term Monitoring Program to date.

MWZ-12 Oct 2003 — Nov 2011 — CoC = RBRGs Compounds — CoCs concentrations
peaked in October 2006 and have trended lower since then, but all 4 currently remain above their
RBRG.

Zone 4 (Western Half of Railroad Fuel Delivery Siding with Underground Unloading
Header/Former LNAPL Pools A & B): LNAPL Pool A was the most significant pre-RA CoC
and, as discussed earlier in this Review, the LNAPL was effectively eliminated by the removal
of the petroleum contaminated soil in order to construct the RA’s east-west interceptor trench.
LNAPL Pool B was not as significant as POOL A or Pool C, however, as with LNAPL Pool A
the construction of the RA’s northeast-southwest interceptor trench effectively eliminated the
LNAPL. Post-RA COCs within the former LNAPL Pool A and Pool B areas include the 4 VOC
compounds with RBRGs and Benzene. Also of concern in Zone 4 was the dissolved phase
plume emanating from the LNAPL.

Long-Term Monitoring trend charts found in Attachment I for the Zone 4 monitoring wells
which have had Post-RA exceedances of a CoC’s MCL/MCP GW-1 Standard and/or RBRGs are
as follows

Chart 19 - MWZ-3 (surface aquifer) Benzene Oct 2003 — Apr 2012

Chart 20 - MWZ-3 (surface aquifer) RBRGs Compounds Oct 2003 — Apr 2012
Chart 21- PW-3 (surface aquifer) RBRGs Compounds Oct 2003 — Nov 2011
Chart 22 — PW-4 (surface aquifer) Benzene Oct 2003 — Nov 2011
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Chart 23 — PW-4 (surface aquifer) RBRGs Compounds Oct 2003 — Nov 2011
Chart 24 — PW-5 (surface aquifer) RBRGs Compounds Oct 2003 — Nov 2011

MWZ-3 Oct 2003 — Apr 2012 — CoC = Benzene — concentrations peaked in March 2004
and have trended lower since then and dropped below the MCL for good in April 2005. Benzene
is no longer considered a CoC for MWZ-3.

MWZ-3 Oct 2003 — Apr 2012 — CoC = RBRGs Compounds — CoCs concentrations had
fluctuated without a discernible trend until November 2009 when all except n-propylbenzene
began to decrease. n-propylbenzene continues to flat line around 20 ug/L and 1,3,5-
trimethylbenzene and sec-butylbenzene dropped below their RBRGs in November 2010 and
continue to be under their RBRGs through April 2012. 1,2,4-trimethylbenzene dropped below
its RBRG in the semi-annual events in 2011 but rebounded back above in April 2012.

PW-3 Oct 2003 — Nov 2011 — CoC = RBRGs Compounds except sec-butylbenzene —
CoCs concentrations have fluctuated throughout the period with a slow down trend. 1,3,5-
trimethylbenzene and sec-butylbenzene were just above their RBRGs in October 2011 while
1,2,4-trimethylbenzene’s concentration of 43 ug/L is 50%+ lower than it was in October 2003.

PW-4 Oct 2003 — Nov 2011 — CoC = Benzene — concentrations had fluctuated above and
below the MCL until peaking in October 2008. In April 2009 they dropped back below and have
remained under the MCL through October 2011.

PW-4 Oct 2003 — Nov 2011 — CoC = RBRGs Compounds— CoCs concentrations initially
increased, peaked and then began trending down. All dropped significantly between April 2011
and October 2011 when all were under their RBRGs.

PW-54 Oct 2003 — Nov 2011 — CoC = RBRGs Compounds— CoCs concentrations were
trending down since October 2003, then spiked in November 2009 and for 2010 and 2011 were
less than their RBRGs.

Note as listed in Attachment H-9 monitoring of the following Zone 4 wells has been suspended
because their Long-Term Monitoring results had consistently been less than the Standards:
MWS-108, PW-6, PW-7 and RW-8. Since these wells are all within or downgradient from the
former LNAPL Pool A or Pool B areas a final confirmatory sampling and analysis is planned
once the data indicates that RAOs have been achieved in the other wells in Zone 4. Also as
listed in Attachment H-9 no further sampling and analysis is planned for Ch-105, ECS-32,
MWZ-4, and MWZ-5.

Zone 5 (Buffer/Sentry Area between Site and the Shawsheen River): Of primary concern in
the post-RA Long-Term Monitoring Program is confirmation that there is a natural containment
of the LNAPL and a natural containment and/or natural attenuation of the dissolved-phase
plume. In this regards six monitoring wells are located in Zone 5 downgradient from the Former
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LNAPL Pools and the dissolved phase plumes. These sentry wells are CH-103, ESC-38, ECS-
39, ECS-40, ECS-41 and ECS-42. Two of these wells (ECS-38 and ECS-39) had pre-RA
exceedances of some standards, whereas the other four have consistently been near or below the
laboratory detection levels for all VOCs. In the 2007 Five-Year Review it was noted that the
post-RA results for ECS-39 consistently met all standards with only low to below the laboratory
detection levels for all VOCs. With this documented post-RA cleanup of the groundwater in
ECS-39 the only sentry monitoring well to have any post-RA exceedances of a standard (1,4-
dichlorobenzene) during this Review period is ECS-38). Note as listed in Attachment H-9 no
further sampling and analysis is planned for Ch-103, ECS-32, ECS-39, ECS-40, ECS-41 and
ECS-42.

Chart 25 — MWZ-38 (surface aquifer) 1,4-DCB Oct 2003 — Apr 2012

ECS-38 Oct 2003 — Nov 2011— CoC = 1,4-DCB - The only historical and/or current CoC
in the groundwater sampled from ECS-38 and the post-RA is 1,4-DCB.  As graphically shown
the 1,4,-DCB concentrations are still above the MCP GW-1 standard of 5 ug/L and there has
been a slight up-trend during this Review period. Also of note is that the post-RA 1,4-
DCBconcentrations have been and continue to be less than USEPA’s MCL of 75 ug/L.

Shawsheen River: Also of primary concern in the post-RA Long-Term Monitoring Program is
confirmation of that water quality of the adjacent Shawsheen River is not being threatened by the
LNAPL and/or groundwater contamination at Site 21. Page 15 of Attachment H-10
summarizes the results of the post-RA sampling of the Shawsheen River at the stream gauging
station immediately downgradient of the site. While there have been sporadic detections of the
Site 21 VOC CoCs these detections have always been well below drinking water standards.
Based on the low levels being detected it is concluded that neither the LNAPL nor the dissolved-
phase plume is adversely impacting the water quality of the Shawsheen River. Also note that the
contaminants detected in the river could actually be from the surface water runoff from the paved
areas of Hanscom AFB and Hanscom Field which make up the majority of the flow in the river
at this monitoring point.

OU-3/IRP Site 21 LNAPL Monitoring/Passive LNAPL Collection

A component of the Site 21 Remedial Action is a monitoring program to track levels of residual
LNAPL floating on the surface aquifer groundwater. This monitoring was initiated following the
2003 RA construction activities (removal of petroleum contaminated soil, construction of
interceptor trenches, and installation of active and passive recovery wells) at the site. Initially all
wells with a historical LNAPL presence and those within the perimeter of the former LNAPL
Pools (A, B & C) where monitored monthly. Subsequently, after the November 2004 LNAPL
monitoring event, the frequency for those wells with more than one year of no LNAPL
detections was changed to semi-annually. Also any site well sampled as part of the Long-Term
Monitoring Program is also checked for the presence of LNAPL. The results of the LNAPL
monitoring are reported in the monthly Remedial Action Reports. LNAPL monitoring to date
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has found that LNAPL has not returned to the areas of former LNAPL Pools A and B and has
also not returned to the interceptor trenches in the area of former LNAPL C. However, traces to
minor thicknesses of LNAPL continue to be periodically found in existing monitoring wells
outside the limits of the Pool C trenches but within the perimeter of former LNAPL Pool C. The
table in Attachment H-11 documents the LNAPL monitoring results during this review period.
Only wells which have had a post-RA detection of LNAPL are included in this table. These
include monitoring wells ECS-29, ECS-31, ECS-35, MWZ-13, MWZ-15, MWZ-17, MWZ-20
and MWZ-22. It should be noted that a measurable thickness is seldom found because the fuel is
so weathered it does not react to the with the ORS probe but traces are found on the napkin used
to wipe off the probe when it is removed from a well and it can be visibly noted whether or not
the trace is light or heavy. Also, absorbent socks are used periodically to clean out these wells
whenever a heavy trace or measurable thicknesses of LNAPL is found. Two observations can be
drawn from Attachment H-11: 1) LNAPL lens thickness appears to be greater at lower
elevations and 2) the thickness of the lens and frequency of LNAPL detections have decrease
over time.

In summary the post-RA LNAPL monitoring to date indicates that the 2003 RA’s removal and
disposal of petroleum contaminated soil effectively removed most of the residual LNAPL,
especially in the former LNAPL Pool A and Pool B areas of the site.
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Site Inspection
An inspection of the Site was conducted on 19 July 2012 by Thomas W. Best, Portage, Inc. —
IRP Consultant (Former Hanscom AFB IRP Manager). Mr. Best was accompanied by:
Matthew Audet and David E. Gallagher, USEPA and MassDEP Remedial Project
Managers for the Hanscom Field/Hanscom AFB NPL Site
Stephanie Pilkington, Hanscom AFB Environmental Engineer, and
Richard Landry, Advent Environmental, Inc. ‘s On-site Manger for the Basewide
Remedial Action-Operations Contract.

The purpose of this inspection was to confirm current land use and to assess the protectiveness of
the remedies for OU-1/IRP Sites 1, 2 and 3, OU2/IRP Site 4, OU3/IRP Site 6, and OU3/IRP Site
21. No significant issues were identified and no activities were observed that would indicate that
areas with subsurface soil contamination had been excavated or that the groundwater was being
used for potable/non-potable purposes.

OU-1/IRP Sites 1, 2 and 3: All 3 sites are within the restricted/fenced perimeter of Hanscom
Field which is patrolled by Massport operational and security personnel. IRP Site 1 with the
VER system is also fenced to segregate the area from the active airfield and adjacent US Navy
property. At IRP Sites 2 and 3 recharge basins are constructed over the drum burial pits which
precludes access to any residual subsurface soil contamination. The central treatment facility is
fenced with access to it controlled by the Hanscom AFB’s remedial action contractor’s on-site
staff. The storm drainage ditch where the effluent from the treatment system is discharged was
checked and no evidence of an adverse impact of the discharge was observed. However, it was
noted that the water level is significantly lower due to Massport’s breeching of the beaver dam.

OU-2/IRP Site 4: This site is part of Hanscom Field in the Runway 5 Approach but is outside
the perimeter fencing of the active part of the airfield. Vehicle access to this area is restricted by
locked gates and physical barriers; however, the area is accessible on foot. The capped areas,
berms, side slopes, drainage structures were observed in good condition and as constructed in
1988.

OU-3/IRP Site 6: This site is on Hanscom AFB and access to the base is restricted to authorized
personnel. The site is also separately fenced with signs advising that it is an IRP site and that
digging and dumping are not authorized. The Site is being utilized by active Air Force personnel
for readiness training, however, all activities are in keeping with the open space land use. The
capped areas, side slopes/toe drains and drainage structures were observed in excellent condition
and as constructed in 2001. Also the remediated wetland areas appeared to be healthy and fully
restored.

OU-3/IRP Site 21: As with IRP Site 6 this site is on Hanscom AFB and access to the base is
restricted to authorized personnel. The active LNAPL/groundwater recovery and treatment
system was in operation and “industrial” land use of the Site 21 area was observed to be un-
changed.
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Interviews

Interviews were conducted with various parties connected to the site. During the 19 July 2012
Site Inspection, the USEPA and MassDEP RPMs were interviewed by Mr. Best. Both
reconfirmed the necessity to finalize the OU-3/IRP Site 6 Groundwater Compliance Boundary or
to issue a ROD Amendment /ESD addressing the dissolved arsenic in the off-site downgradient
area to include Hanscom Field on the north/west side of the Shawsheen River. Neither identified
any other concerns regarding the Hanscom Field/Hanscom AFB NPL Site.

Ms Barbara Patzner (Airport Director, Hanscom Field) and Mr. Keith Leonhardt (Operations
Manager, Hanscom Field) were interviewed on 30 July 2012 and Ms Heidi Porter (Director of
Public Health, Bedford) was interviewed on 1 August 2012 by Ms Catherine Foster (Hanscom
AFB’s IRP RPM) and MR. Best. During these interviews the Land Use Controls for the
Remedial Actions were discussed and all parties agreed that communication between parties was
adequate.

Mr. Rich Landry, the Hanscom AFB RA-Os contractor’s field/on-site manager was interviewed
on 19 July 2012 by Mr. Best and expressed concern that the Programmable Logic Computers
(PLCs), SCADA System and the system’s computer (all associated with the automation of the
groundwater remediation system) were last updated for Y2K and that failure of any could result
in a fairly long shutdown until repaired or replaced. However, Mr. Landry did not identify any
issues/concerns with the current operation, maintenance and monitoring (to include Land Use
Controls) associated with the on-going remedial actions.
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VII. Technical Assessment

OU-1/IRP Sites 1,2 and 3

Question A: Is the remedy functioning as intended by the decision documents?

Remedial Action Performance: The review of documents, ARARs, risk assumptions, and the
results of the site inspection indicates that the remedy is functioning as intended by the ROD.
Surface water and groundwater sampling as part of the Long-Term Monitoring Program
confirms that operation of the remediation system has achieved continues to achieve the remedial
objectives (RAOs) to prevent exposure (via ingestion, inhalation and/or dermal contact) to
groundwater containing CoC concentrations that exceed federal drinking water standards (i.e.,
MCLs and non-zero MCLGs), state drinking water standards (i.e., MCLs), and state groundwater
risk characterization standards (i.e., MCP Method 1 GW-1 standards); to prevent further
migration of dissolved phase CoCs in groundwater; and to prevent discharge to surface water
bodies and wetlands of groundwater containing CoC concentrations that exceed federal drinking
water standards, state drinking water standards, and state groundwater risk characterization
standards. This monitoring also confirms that the ROD’s secondary objectives (ensue that
excavation at the three source areas (IRP Sites 1, 2 and 3) is controlled to prevent exposure to
any residual contamination in the subsurface soil and to prevent exposure to vapors that could
accumulate in buildings affected by the contaminated groundwater plume) are being met by the
monitoring and enforcements of LUCs/ICs. Also an IROD secondary objective to decrease
contaminants near the source area and to reduce the size of the off-site dissolved phase plume,
i.e., draw back the plume toward the source areas is being met.

In August 2001 groundwater recovery, treatment and recharge was suspended at IRP Site 3 and
monitoring since then indicates that active remediation of the IRP Site 3 source areas may no
longer be necessary. This suspension continues to be considered an interim action. In the future
groundwater collection and recharging will be reinitiated to conduct an additional rebound test to
confirm that no further active cleanup is required for the IRP Site 3 source areas.

In 2008 both TCE and cis-1,2-DCE in BIW-2 reached the below detection levels (bdl) via the
on-site GC analysis. Also it should be noted that, prior to reaching the current state, the TCE-cis
ratio had consistently been in the 0.2-0.4+/- range which indicated that biodegradation had been
a contributor to the cleanup of the groundwater being captured by this well. Based on these
observations it appears that operation of BIW-2 may no longer be necessary. However, since
BIW-2 does contributes to the boundary’s containment/capture zone the necessity for continued
operation needs to be evaluated by suspending its operation now for 12 — 18 month and
evaluating the impact of this suspension in the 2012 and 2013 Annual Long-Term Monitoring
Reports.

What may be the most important RPO initiative during this reporting period was accomplished in
September 2007. This was the conversion of monitoring well RAP1-3R to a VER well to
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augment the existing 4-well system and VER from RAP1-3R commenced on 13 Sep 2007.

Since then a downtrend commenced and by November 2011 the TCE concentration was down to
3,300 ug/L. Charts/Attachment C-16 through C-20 graphically depicts the TCE and cis-1,2-
DCE concentrations found in the VER system’s 5 recovery wells between July or September
2006 and May 2012 (analysis via on-site GC analysis). These charts also show that even with
the operational problems the current VER phase appears to be successfully reducing the mass of
contaminants at the Site 1 Burn Pit #1 and Burn Pit #1 Runoff Area. However, since
concentrations in the parts per million ranged continued to be found in the groundwater there is
still a significant contaminant mass remaining in this area. It is planned to start using the on-site
surface recharge capability put in place in 2009 in an attempt to flush more of the residual
DNAPL and/or dissolved phase into the VER system’s area of influence. After 3 to 6 months the
effect of this recharging on the remedy and the necessity and/or cost effectiveness of continuing
VER will be evaluated.

System Operations/O&M: Operation and maintenance of the groundwater collection,

treatment and recharge system has, on the whole, been extremely effective. The system operates
continuously around-the-clock with periodic scheduled/unscheduled shutdowns for maintenance
or repairs. The system has operated between 95.7% and 98.9% of possible hours for each year of
this Review period.

Opportunities for Optimization: Starting in 1996 there have been several changes in the
system with the objective of optimization and, as indicated above, in keeping with the ROD’s
selected Remedial Action which involves “the continued operation of the existing dynamic
groundwater remediation system ...” additional opportunities have been and will continue to be
investigated. Optimization actions since the 2007 review are listed in Section V. Also the Long-
Term Monitoring Program is adjusted between events and wells are added or removed from the
sampling plan to optimize the monitoring plan.

Early Indicators of Potential Issues: With the exception of the VER system there have been
no frequent equipment breakdowns or changes in operation, maintenance and monitoring data
that indicate a potential/developing issue.

However, as discussed in the OU-1 Long-Term Monitoring Data Review paragraphs and as
shown in Attachment F-2, the TCE and cis-1,2-DCE concentration in the surface water samples
from the drainage ditch in the IRZ Area have been increasing since November 2009. It remains
to be determined whether or not this is a reversal of trend. But, as noted in Attachment C-1,
(OU-1 Key Milestones/Date) in May 2011 Massport removed 10 beavers, installed a beaver
deceiver in stream and breeched beaver dam at end of Runway 23-5. As a result of this action
the surface water levels in drainage ditch dropped significantly. Unfortunately, the elevations of
the RAP1-6 monitoring well cluster and IZR monitoring wells have been lost due to a recent
Massport Runway Safety Improvement Project which necessitated adjustment of the well heights
but did not re-survey the wells to re-establish a measuring point to be used to determine the
groundwater elevations in the 3 aquifers for comparison to the surface water elevation. The IRZ
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Area monitoring wells need to be re-surveyed and the Conceptual Site Model for this area re-
validated or revised to more fully evaluate the impact of the change of the surface water
elevation. This should be accomplished as soon as possible and an analysis of the current
vertical hydraulic gradients should be included in the 2012 Annual Long-Term Monitoring
Report. There are no other known issues or problems associated with the OU-1 Remedial Action
that could place protectiveness at risk.

Implementation of Land Use Controls/Institutional Controls and Other Measures:

The LUCSs/IC’s including in the ROD have been fully implemented, monitored and enforced.
Also, Massport incorporated additional/updated information on the Hanscom AFB IRP (includes
Sites 1, 2 and 3) in their 2005 L.G. Hanscom Field Environmental Status and Planning Report
(ESPR).

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial action
objectives (RAOs) used at the time of the remedy selection still valid?

Changes in Standards and To Be Considered: The ARARs listed in the OU-1 ROD that must
be met and that have been evaluated are included in Attachment B-1. These include federal
drinking water standards (i.e., MCLs and non-zero MCLGs), state drinking water standards (i.e.,
MCLs) and state groundwater risk characterization standards (i.e., MCP Method 1 GW-1
standards); ARARSs related to the site’s location (surface water and wetlands); and ARARs
related to groundwater and treatment systems’ monitoring. There are no known changes in these
ARARS and no new standards or TBCs identified that affect the protectiveness of the OU-1
remedy.

Changes in Exposure Pathways, Toxicity, and Other Contaminant Characteristics: One
pathway of potential concern that was not evaluated in the previous risk evaluations because they
pre-dated EPA 2002 draft guidance is the subsurface vapor intrusion to indoor air pathway. This
pathway may be of concern at sites where soil and/or groundwater contaminated with VOCs
exist in close proximity to occupied buildings or locations where buildings may be constructed in
the future. Per EPA guidance, the indoor air pathway should be evaluated at buildings that are
within approximately 100 feet laterally or vertically of known or interpolated soil gas or
groundwater contaminants, and, where the contamination occurs in the unsaturated zone and/or
the uppermost saturated zone. A qualitative screening of the maximum concentrations for
groundwater contaminants to EPA risk-based groundwater screening levels for vapor intrusion
for target risk of 1E-06 shows that contaminant levels in groundwater exceed risk-based levels
within OU-1. The vapor intrusion screening levels can be obtained from EPA's OSWER vapor
intrusion screening level website at

http://www.epa.cov/oswer/vaporintrusion/guidance html#ltem6

Since there is contamination of VOCs, especially TCE, cis-1,2-dichloroethene, vinyl chloride in
OU-1"s groundwater, this exposure pathway was addressed in paragraph 2.7.1.3 of the
September 2007 ROD: Key points include in paragraph 2.7.1.3 of the ROD were:
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EPA’s draft guidance issued to help determine if the vapor intrusion exposure pathway poses a
significant risk to human health has been reviewed and determined not to be applicable to OU-1
at this time because of the following:

e There are no permanent residential settings within the footprint of the OU-1 groundwater
that has VOC contamination in any of the three aquifers of concern.

e Receptors in sections of OU-1 where vapor intrusion could pose a risk are primarily
limited to site workers (the remedial action contractor’s on-site operation, maintenance,
and monitoring staff) and periodic/short-term official visitors.

e The exposure pathway to potential receptors in the Hanscom AFB Campground area and
conservation lands owned by the Town of Bedford is not complete; i.e., LTMP data
confirms that, with the exception of immediate vicinity of the Site 1 and Site 2 source
areas which are limited/restricted in extent, the surficial aquifer has been cleaned up and
VOC contaminated groundwater is confined in to the lower and bedrock aquifers by the
overlying lacustrine layer and surface aquifer.

Due to the groundwater contamination, should future development occur within OU-1, the vapor
intrusion assessment may need to be re-evaluated because of changes in site conditions, such as
land use, source remediation, or plume migration or a mitigation system can be installed at the
time of development to prevent the vapor intrusion pathway from occurring.

During the last five years, several changes have occurred to some of the EPA toxicity values
maintained on the Integrated Risk Information System (IRIS) for the COCs identified in the
ROD. Most notably, on September 28, 2011, EPA released the TCE assessment with new cancer
and non-cancer toxicity values. EPA now formally characterizes TCE as carcinogenic to humans
by all routes of exposure and a non-carcinogenic health hazard. Although these toxicity values
are more stringent than those used in the human health risk assessment conducted for the Site
and would result in higher TCE risks from exposure to TCE at the Site, this would not affect the
remedy selected for the Site because there is no change to the TCE MCL, which was selected for
groundwater cleanup level.

In 2010, EPA released the toxicity assessment for cis-1,2-dichloroethene with a non-cancer
reference dose toxicity value less stringent than the value used in the ROD which may result in
lower risks from exposure to cis-1,2-dichloroethene at the Site. However, this would not affect
the remedy selected for the Site because there is no change to the cis-1,2-dichloroethene MCL,
which was selected for groundwater cleanup level.

Physical site conditions or the understanding of these conditions have not changed in a way that
could affect the protectiveness of the remedy. The land use on or near the site remains un-
changed and there are no newly identified contaminants or contaminant sources. Human health
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or ecological routes of exposure or receptors have not been newly identified or changed in a way
that could affect the protectiveness of the remedy. There are no unanticipated toxic byproducts
of the remedy not previously addressed by the decision documents.

Changes in Risk Assessment Methods: Standardized risk assessment methodologies have not
changed in a way that could affect the protectiveness of the remedy.

Expected Progress Towards Meeting RAQs: The remedy is progressing as expected.

Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

No newly identified human health or ecological risks been found and no weather-related events
have affected the protectiveness of the remedy. There is no other information that calls into
question the protectiveness of the remedy.

Technical Assessment Summary: According to the data reviewed, site inspections, and
interviews, the remedy is functioning as intended by the ROD and there have been no changes in
the physical conditions of the site that would affect the protectiveness of the remedy. There is no
other information that calls into question the protectiveness of the remedy.

OU-2/IRP Site 4

Question A: Is the remedy functioning as intended by the decision documents?

Remedial Action Performance: The review of documents, ARARs, risk assumptions, and the
results of the site inspection indicates that the remedy is functioning as intended by the 1988
Remedial Action Plan. Since the 3rd Five-Year Review, the physical site conditions or the
understanding of these conditions have not changed in a way that could affect the protectiveness
of the remedy. The protectiveness the landfill cap had previously been confirmed by the long-
term monitoring conducted between December 1989 and September 1992, Supplemental
Sampling and Analysis conducted in 1995 and 1996, the Human Health and Ecological Risk
Assessments completed in 1997, and Five-Year Reviews conducted in 1997, 2002 and 2007. The
assessment of this Five-Year Review finds that the recommendations of the 1st Five-Year
Review continue to be implemented and that a long-term inspection and maintenance program is
in place to ensure continued protectiveness of the remedy. Quarterly inspections confirm that
there have been no changes of any kind since the 3rd Five-Year Review that could affect the
protectiveness of the remedy.

Implementation of Land Use Controls/Institutional Controls and Other Measures: While
LUCs/IC’s were not specifically included in the 1988 Remedial Action Plan they have been
voluntarily implemented, monitored and enforced. Also, Massport incorporated
additional/updated information on the Hanscom AFB IRP (includes Site 4) in their 2005 L.G.
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Hanscom Field Environmental Status and Planning Report (ESPR).

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial action
objectives (RAOs) used at the time of the remedy selection still valid?

The Human Health Risk Assessment concluded that “there are no unacceptable risks associated
with exposure to Site 4 media* and the Ecological Risk Assessment concluded that “there are no
significant ecological risks associated with Site 4.” There are no known changes to standardized
risk assessment methodologies, exposure assumptions, or toxicity data which would affect these
risk assessments.

Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

No newly identified human health or ecological risks been found and no weather-related events
have affected the protectiveness of the remedy. There is no other information that calls into
question the protectiveness of the remedy.

Technical Assessment Summary: According to the data reviewed, site inspections, and
interviews, the remedy is functioning as intended by the 1988 Remedial Action Plan and there
have been no changes in the physical conditions of the site that would affect the protectiveness of
the remedy. There is no other information that calls into question the protectiveness of the
remedy.

OU-3/IRP Site 6

Question A: Is the remedy functioning as intended by the decision documents?

Remedial Action Performance: The review of documents, ARARs, risk assumptions, and the
results of the site inspection indicates that the remedy is to be functioning as intended by the
ROD. The capping of contaminated soils and removal of contaminated wetland soil has
achieved the Remedial Action Objectives to prevent direct contact with contaminants in surface
soils, to reduce exposure of ecological receptors to contamination, and to minimize erosion of
contaminants from the site to the adjacent wetlands and pond. A formal inspection and
maintenance program is in place to ensure that the physical site conditions or the understanding
of these conditions have not changed in a way that could affect the protectiveness of the remedy.
Quarterly inspections confirm that there have been no changes of any kind since the 3rd Five-
Year Review that could affect the protectiveness of the remedy. Long-Term Monitoring data
confirms that the Site 6 CoCs are not leaving the site via the surface water flowing from the
wetlands and surface water and groundwater sampling as part of the Long-Term Monitoring
Program confirms that natural flushing and natural attenuation are reducing the size and strength
of the on-site contaminants to include dissolved arsenic.
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The Long-Term Monitoring data for the Groundwater Compliance Boundary wells indicates that
the dissolved arsenic has almost completely been flushed out or attenuated to below the
standards. In April 2012 the only surface aquifer well with a concentration above the 10 ug/L
MCL was MW6-119U which had a concentration of 11 F ug/L. The data also documents that
the lower aquifer wells have consistently been at or below 10 ug/L with the only exception being
the October 2002 sample from MW6-15 which had a concentration of 18 F ug/L. While these
results in conjunction with the surface water results are quite promising it is recognized that the
surface aquifer wells have fluctuated above and below the arsenic MCL during this review time
and the fact that dissolved arsenic at concentrations above the MCL are being found in the
monitoring wells on the far (north-west) side of the Shawsheen River on Hanscom Field clouds
the issue. The trends noted in the Data Review section for the Compliance Boundary wells have
to continue for some time and an adequate explanation for the Hanscom Field dissolved arsenic
must be found to fully document a “satisfactory/acceptable” Groundwater Compliance Boundary
for OU-3/IRP Site 6. If this does not happen in the next 3-5 years then a ROD Amendment or
Explanation of Significant Difference will be require to address the Groundwater Compliance
Boundary component of the ROD.

Implementation of L.and Use Controls/Institutional Controls and Other Measures: The
LUCs/IC’s including in the ROD have been fully implemented, monitored and enforced. Also,
Massport incorporated additional/updated information on the Hanscom AFB IRP (includes Site
6) in their 2005 L.G. Hanscom Field Environmental Status and Planning Report (ESPR).

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial action
objectives (RAOs) used at the time of the remedy selection still valid?

Changes in Standards and To Be Considered: The ARARs listed in the ROD that must be
met and that have been evaluated are included in Attachment B-3. The These include federal
drinking water standards (i.e., MCLs and non-zero MCLGs), state drinking water standards (i.e.,
MCLs) and state groundwater risk characterization standards (i.e., MCP Method 1 GW-1
standards) and ARARs related to the site’s location (surface water and wetlands). There are no
known changes in these ARARs and no new standards or TBCs identified that affect the
protectiveness of the OU-3/IRP Site 6 remedy. However, as noted in previous reviews the Safe
Drinking Water Act (SDWA) was changed in 2001 to lower the arsenic standard from 50 ug/L to
10 ug/L. Since, as discussed earlier in this report, dissolved arsenic is the principal contaminant
of concern in the on and off- site groundwater and this change may necessitate further
adjustment of the groundwater compliance boundary or the preparation of a ROD Amendment or
Explanation of Significant Difference. Also implementation of the ROD’s contingency
groundwater remedy is not envisioned.
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Changes in Exposure Pathways, Toxicity, and Other Contaminant Characteristics: One
pathway of potential concern that was not evaluated in the previous risk evaluations because they
pre-dated EPA 2002 draft guidance is the subsurface vapor intrusion to indoor air pathway. This
pathway may be of concern at sites where soil and/or groundwater contaminated with VOCs
exist in close proximity to occupied buildings or locations where buildings may be constructed in
the future. Per EPA guidance, the indoor air pathway should be evaluated at buildings that are
within approximately 100 feet laterally or vertically of known or interpolated soil gas or
groundwater contaminants, and, where the contamination occurs in the unsaturated zone and/or
the uppermost saturated zone. Since there are no buildings within or near the footprint of the
OU-3/IRP Site 6 groundwater that has VOC contamination this exposure pathway does not need
to be evaluated at this time. Due to the groundwater contamination, should future development
occurs at this site, the vapor intrusion assessment may need to be re-evaluated because of
changes in site conditions, such as land use, source remediation, or plume migration or a
mitigation system can be installed at the time of development to prevent the vapor intrusion
pathway from occurring.

During the last five years, several changes have occurred to some of the EPA toxicity values
maintained on the Integrated Risk Information System (IRIS) for the COCs identified in the
ROD. Most notably, on September 28, 2011, EPA released the TCE assessment with new cancer
and non-cancer toxicity values. EPA now formally characterizes TCE as carcinogenic to humans
by all routes of exposure and a non-carcinogenic health hazard. Although these toxicity values
are more stringent than those used in the human health risk assessment conducted for the Site
and would result in higher TCE risks from exposure to TCE at the Site, this would not affect the
remedy selected for the Site because there is no change to the TCE MCL, which was selected for
groundwater cleanup level.

In 2010, EPA released the toxicity assessment for cis-1,2-dichloroethene with a non-cancer
reference dose toxicity value less stringent than the value used in the ROD which may result in
lower risks from exposure to cis-1,2-dichloroethene at the Site. However, this would not affect
the remedy selected for the Site because there is no change to the cis-1,2-dichloroethene MCL,
which was selected for groundwater cleanup level.

Physical site conditions or the understanding of these conditions have not changed in a way that
could affect the protectiveness of the remedy. The land use on or near the site remains un-
changed and there are no newly identified contaminants or contaminant sources. Human health
or ecological routes of exposure or receptors have not been newly identified or changed in a way
that could affect the protectiveness of the remedy. There are no unanticipated toxic byproducts
of the remedy not previously addressed by the decision documents.

Changes in Risk Assessment Methods: Standardized risk assessment methodologies have not
changed in a way that could affect the protectiveness of the remedy.

Expected Progress Towards Meeting RAOs: The remedy is progressing as expected.
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Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

No newly identified human health or ecological risks been found and no weather-related events
have affected the protectiveness of the remedy. There is no other information that calls into
question the protectiveness of the remedy.

Technical Assessment Summary: According to the data reviewed, site inspections, and
interviews, the remedy is functioning as intended by the ROD for OU-3/IRP Site 6, however,
additional data/time is required to confirm that the Groundwater Compliance Boundary as
revised in 2006 adequately defines where the dissolved arsenic plume coming from the Site 6
landfilled areas ends. It is noted that there have been no changes in the physical conditions of
the site that would affect the protectiveness of the remedy. Also there are no known changes in
the toxicity factors for the contaminants of concern that were used in the baseline risk
assessments, and there have been no changes to the standardized risk assessment methodology
that could affect the protectiveness of the remedy. There is no other information that calls into
question the protectiveness of the remedy.

OU-3/IRP Site 21

Question A: Is the remedy functioning as intended by the decision documents?

Remedial Action Performance: The review of documents, ARARs, risk assumptions, and the
results of the site inspection indicates that the remedy is functioning as intended by the ROD.
Surface water and groundwater sampling and analysis as part of the Long-Term Monitoring
Program confirms that construction of the interceptor trenches and operation of the LNAPL/
groundwater recovery (and treatment) system has achieved the remedial objectives to prevent or
minimize further migration of the contaminant plume (dissolved-phase CoCs) and of
contaminants from source materials (VOCs/LNAPL) to groundwater. This monitoring confirms
that groundwater containing CoC concentrations that exceed standards is not discharging into the
Shawsheen River and that the RAO to return groundwaters to federal and state drinking water
standards and state groundwater risk characterization standards should be met within an
acceptable time period (< 100 years).

The RAO to prevent exposure (via ingestion, inhalation and/or dermal contact) to groundwater
containing CoC concentrations that exceed federal drinking water standards (i.e., MCLs and non-
zero MCLGs), state drinking water standards (i.e., MCLs) and state groundwater risk
characterization standards (i.e., MCP Method 1 GW-1 standards) are being met by the
monitoring and enforcement of LUCs/ICs.

System Operations/O&M: Operation and maintenance of the LNAPL/groundwater recovery
and treatment system has, on the whole, been effective. The fact that there has been no
measurable amount of LNAPL recovered is considered to be due the fact that little to no residual
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LNAPL remained on-site after the construction of the interceptor trenches (which removed a
significant amount of petroleum contaminated from the site) in 2003. The small scale
LNAPL/Groundwater Recovery and Treatment System operates continuously around-the-clock
with only periodic scheduled/unscheduled shutdowns for maintenance or repairs or because of
adverse weather. The system has consistently operated for greater than 95.8% of possible hours
since its 2003 startup.

Opportunities for Optimization: The operational scheme of the small scale LNAPL/
Groundwater Recovery System has already been optimized based on Long-Term Monitoring
data. One new well was installed and added to the system in 2010 and the current scheme is that
4 of the 11 active recovery wells are on-line with the remainder in standby. Also the Long-Term
Monitoring Program is adjusted between events and wells are added or removed from the
sampling plan to optimize the monitoring plan. In addition it is being recommended that
additional monitoring wells be installed in the Zone 2 section of Site 21 to evaluated whether or
not expansion of the active recovery network to cover more of this Zone would be beneficial in
expediting the cleanup of Zone’s 2 groundwater. Additional optimization opportunities will
continue to be investigated.

Early Indicators of Potential Issues: There have been no frequent equipment breakdowns or
changes in operation, maintenance and monitoring data that indicate a potential/developing issue.
There are no known issues or problems associated with the OU-3/IRP Site 21 Remedial Action
that could place protectiveness at risk.

Implementation of Land Use Controls/Institutional Controls and Other Measures: The
LUCSs/IC’s including in the ROD have been fully implemented, monitored and enforced.

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial action
objectives (RAOs) used at the time of the remedy selection still valid?

Changes in Standards and To Be Considered: The ARARs listed in the ROD that must be
met and that have been evaluated are included in Attachment B-3. These include federal
drinking water standards (i.e., MCLs and non-zero MCLGs), state drinking water standards (i.e.,
MCLs) and state groundwater risk characterization standards (i.e., MCP Method 1 GW-1
standards); ARARs related to the site’s location (Shawsheen River); and ARARs related to
groundwater and treatment system monitoring. There have been no changes in these ARARs or
TBCs identified that affect the protectiveness of the OU-3/IRP Site 21 remedy. However, in
April 2006 the MCP Method 1 standards were revised for all classes (GW-1/2/3) which did
impact potential contaminants of concern. Most notably the increase of the GW-1 standard for
naphthalene from 20 ug/L to 140 ug/L all but removed this compound from the list of
contaminants of concern in the groundwater at Site 21.
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Changes in Exposure Pathways, Toxicity, and Other Contaminant Characteristics: One
pathway of potential concern that was not evaluated in the previous risk evaluations because they
pre-dated EPA 2002 draft guidance is the subsurface vapor intrusion to indoor air pathway. This
pathway may be of concern at sites where soil and/or groundwater contaminated with VOCs
exist in close proximity to occupied buildings or locations where buildings may be constructed in
the future. Per EPA guidance, the indoor air pathway should be evaluated at buildings that are
within approximately 100 feet laterally or vertically of known or interpolated soil gas or
groundwater contaminants, and, where the contamination occurs in the unsaturated zone and/or
the uppermost saturated zone. Since there are buildings (1823, 1833 & 1835) on or adjacent to
and contamination of VOCs, especially TCE, vinyl chloride, and chlorobenzene ant its
degradation compounds in groundwater at OU-3/IRP Site 21, this exposure pathway needs to be
evaluated. A qualitative screening of the maximum concentrations for groundwater
contaminants to EPA risk-based groundwater screening levels for vapor intrusion for target risk
of 1E-06 is required to determine if the contaminant levels in groundwater exceed risk-based
levels at OU-3/IRP Site 21. The vapor intrusion screening levels can be obtained from EPA's
OSWER vapor intrusion screening level website at
http://www.epa.gov/oswer/vaporintrusion/guidance.html#Item6 Due to the groundwater
contamination, should future development occurs at this site, the vapor intrusion assessment may
need to be re-evaluated because of changes in site conditions, such as land use, source
remediation, or plume migration or a mitigation system can be installed at the time of
development to prevent the vapor intrusion pathway from occurring.

During the last five years, several changes have occurred to some of the EPA toxicity values
maintained on the Integrated Risk Information System (IRIS) for the COCs identified in the
ROD. Most notably, on September 28, 2011, EPA released the TCE assessment with new cancer
and non-cancer toxicity values. EPA now formally characterizes TCE as carcinogenic to humans
by all routes of exposure and a non-carcinogenic health hazard. Although these toxicity values
are more stringent than those used in the human health risk assessment conducted for the Site
and would result in higher TCE risks from exposure to TCE at the Site, this would not affect the
remedy selected for the Site because there is no change to the TCE MCL, which was selected for
groundwater cleanup level.

In 2010, EPA released the toxicity assessment for cis-1,2-dichloroethene with a non-cancer
reference dose toxicity value less stringent than the value used in the ROD which may result in
lower risks from exposure to cis-1,2-dichloroethene at the Site. However, this would not affect
the remedy selected for the Site because there is no change to the cis-1,2-dichloroethene MCL,
which was selected for groundwater cleanup level.

Physical site conditions or the understanding of these conditions have not changed in a way that
could affect the protectiveness of the remedy. The land use on or near the site remains un-
changed and there are no newly identified contaminants or contaminant sources. Human health
or ecological routes of exposure or receptors have not been newly identified or changed in a way
that could affect the protectiveness of the remedy. There are no unanticipated toxic byproducts
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of the remedy not previously addressed by the decision documents.

Changes in Risk Assessment Methods: Standardized risk assessment methodologies have not
changed in a way that could affect the protectiveness of the remedy.

Expected Progress Towards Meeting RAQs: The remedy is progressing as expected.

Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

No newly identified human health or ecological risks been found and no weather-related events
have affected the protectiveness of the remedy. There is no other information that calls into
question the protectiveness of the remedy.

Technical Assessment Summary: According to the data reviewed, site inspections, and
interviews, the remedy is functioning as intended by the ROD and there have been no changes in
the physical conditions of the site that would affect the protectiveness of the remedy. There are
no known changes in the toxicity factors for the contaminants of concern that were used in the
baseline risk assessment and there have been no changes to the standardized risk assessment
methodology that could affect the protectiveness of the remedy. There is no other information
that calls into question the protectiveness of the remedy.
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VIII. Issues Identified During the Technical Assessment

There are no issues related to current site operations, conditions, or activities that affect current
and/or future protectiveness of any of the Hanscom Field/Hanscom AFB remedies.
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IX.

Recommendations and Follow-up Actions

The following are required and suggested improvements to current site operations, activities,
remedies, or conditions. Hanscom AFB is responsible for their implementation with regulatory
oversight by USEPA Region I and/or MassDEP.

OU-1/IRP Sites 1, 2 and 3

Continue to implement Remedial Process Optimization initiatives as suggested by
operational experience, monitoring and the evolution of new applicable remediation
technologies to complete the cleanup in the most cost effective and timely manner
possible, and

Re-survey the IRZ Area monitoring wells and re-validate or revise the Conceptual Site
Model for this area to more fully evaluate the impact of the change of the surface water
elevation since the beaver dam was breeched by Massport in 2010. This should be
accomplished as soon as possible and an analysis of the current vertical hydraulic
gradients should be included in the 2012 Annual Long-Term Monitoring Report,
Surface recharge for 3 to 6 months in the areas of the Burn Pits and the Burn Pit #1
Runoff Area and evaluate the effect of recharging on remedy. Also re-evaluate cost
effectiveness of continuing VER at Site 1,

Suspend operation of BIW-2 for 12 — 18 months and evaluate the impact of this
suspension and the necessity for continued operation in the 2012 and/or 2013 Annual
Long-Term Monitoring Reports, and

Re-initiate groundwater collection and recharging at Site 3 for 3 — 6 months to confirm
that no further active cleanup is required for the IRP Site 3 source areas.

OU-2/IRP Site 4 - none

OU-3/IRP Site 6

Determine whether or not the groundwater compliance boundary is adequately defined by
the current network of monitoring wells and provide a satisfactory/acceptable explanation
for the dissolved arsenic that has been found on Hanscom Field. If this is not
accomplished in the next 3-5 years then a ROD Amendment or Explanation of
Significant Difference will be required to address the Groundwater Compliance
Boundary component of the ROD.

OU-3/IRP Site 21

Continue to implement Remedial Process Optimization initiatives as suggested by
operational experience, monitoring and the evolution of new applicable remediation
technologies to complete the cleanup in the most cost effective and timely manner
possible, and
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e Install additional monitoring wells in Zone 2 of Site 21 to evaluate whether or not
expansion of the active recovery network to cover more of this Zone would be beneficial
in expediting the cleanup of Zone’s 2 groundwater.

e Since Buildings 1823, 1833 and 1834 are either on or adjacent to OU-3/IRP Site 21 and
VOC contamination occurs in the unsaturated zone and/or the uppermost saturated zone
at this site, the subsurface vapor intrusion to indoor air pathway exposure pathway needs
to be evaluated in accordance with EPA’s 2002 draft guidance. This evaluation should
be completed within 6 months using the Long-Term Monitoring data scheduled to be
collected in the fall of 2012.
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X.  Protectiveness Statement(s)

OU-1/IRP Sites 1,2 & 3

e The remedy at OU-1 is protective of human health and the environment, and in the
interim, exposure pathways that could result in unacceptable risks are being controlled.

Current data indicates that residual contaminant sources are being removed/destroyed, that the
dissolved-phase plume is contained, and that groundwater containing CoC concentrations
exceeding ARARs is not discharging into the surface water/wetlands of OU-1. Continued
operation of the dynamic groundwater remediation system will, over time, permanently eliminate
the plumes of contaminated groundwater and the source of groundwater contamination. Also,
based on the CDW model, there is now a reasonably estimated 30-50 year time frame to
complete the cleanup. LUCs/ICs (whilst the remedy operates to meet the cleanup goals) prevent
exposure to and use of contaminated groundwater; ensures that excavation at the three source
areas (IRP Sites 1, 2 and 3) is controlled to prevent exposure to any residual contamination in the
subsurface soil; and prevent exposure to vapors that could accumulate in buildings effected by
the contaminated groundwater plume.

OU-2/IRP Site 4

e The remedy at OU-2 continues to be protective of human health and the environment,
and in the interim, exposure pathways that could result in unacceptable risks are being
controlled.

The protectiveness the landfill cap at IRP Site 4 been documented in the 1%, 2"® and 3™ Five-
Year Reviews and there have been no changes of any kind since 1997 that could affect the
protectiveness of the remedy. A long-term inspection and maintenance program is in place to
ensure continued protectiveness of the remedy.

OU-3/IRP Site 6

e The remedy at OU-3/IRP Site 6 is protective of human health and the environment, and
in the interim, exposure pathways that could result in unacceptable risks are being
controlled.

Construction of the remedy was completed in 2001 and a long-term inspection, maintenance and
monitoring program is in place to ensure that the remedy remains in place as constructed.
Current data indicates that natural flushing and natural attenuation are slowly reducing the size
and strength of the contaminant plume within the compliance boundary and that groundwater
quality is at times being met outside the compliance boundary. However, additional data/time is
required to confirm that the revised/expanded Groundwater Compliance Boundary adequately
defines where the dissolved arsenic is less than the 10 ug/L MCL. LUCSs/ICs (whilst the remedy
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operates to meet the cleanup goals) prevent exposure to and use of contaminated groundwater
and ensure that excavation at the three capped landfilled areas is controlled to prevent exposure
to any residual contamination in the subsurface soil.

OU-3/IRP Site 21

e The remedy at OU-3/IRP Site 21 is protective of human health and the environment, and
in the interim, exposure pathways that could result in unacceptable risks are being
controlled.

Construction of the remedy was completed in 2003 and a long-term operation, maintenance and
monitoring program is in place to ensure that the remedy remains in place as constructed.
Current data indicates that the majority of the LNAPL was removed during the construction
phase and that the residual contaminants at the site (dissolved-phase plume and LNAPL) are
contained and are slowly decreasing due to natural attenuation, ORC® applications, and
operation of the small scale LNAPL/groundwater recovery system. Current data also indicates
that that groundwater containing CoC concentrations exceeding ARARSs is not discharging into
the Shawsheen River. LUCs/ICs (whilst the remedy operates to meet the cleanup goals) prevent
exposure to and use of contaminated groundwater; ensures that excavation at the Site is
controlled to prevent exposure to any residual contamination in the subsurface soil or
groundwater; and that future land use does not increase the risk of exposure to contaminants
remaining on site.
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XI. Next Review

The next five-year review for the Hanscom Field/Hanscom AFB Superfund Site should be
completed no later than five years following the signature date of this Five-Year Review Report
which is anticipated to occur on or before September 30, 2017.
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Hanscom Field/Hanscom AFB NPL Site 4" Five-year Review Report

Attachments

A - List of Documents Reviewed

B — Applicable or Relevant and Appropriate Requirements (ARARs)
C — OU-1 System Operational Data

D — Summary of OU-1 Long-Term Monitoring Analytical Data

E — Summary of OU-1 On-Site GC Analytical Data (Phase 2 of the Long-
Term Monitoring Program)

F — OU-1 Long-Term Monitoring Program Charts Showing Trends

G — Site 6 Data — Includes Long-Term Monitoring Program Charts Showing
Trends

H — Site 21 System Operation, Maintenance & Monitoring Data and Long-
Term Monitoring Analytical Data

I - Site 21 Charts Showing Long-Term Monitoring Trends

J — Land Use Controls/Institutional Controls (LUCs/ICs) Documentation



Hanscom Field/Hanscom AFB NPL Site — 4™ Five-Year Review

Attachment A — List of Documents Reviewed

GENERAL:
General Plan Update (replaces Base Comprehensive Plan); prepared by Parsons Brinckerhoff Quade & Douglas,
Inc., November 2003 (Basewide).

Public Health Assessment for Hanscom Field/Hanscom Air Force Base, Bedford, Middlesex County, Massachusetts,
EPA Facility ID: MA8570024424; prepared by Agency for Toxic Substances and Disease Registry, April 2004

Draft 2005 L.G. Hanscom Field Environmental Status & Planning Report, Bedford, Massachusetts; submitted by:
Massachusetts Port Authority, November 2006

Preliminary Close Out Report for the Hanscom Field/Hanscom AFB NPL Site; prepared by U.S. Environmental
Protection Agency, Region I, September 2007

Federal Facilities Agreement under CERCLA Section 120 for the Hanscom Field/Hanscom AFB NPL Site; prepared
by U.S. Environmental Protection Agency, Region I and the U.S. Air Force, September 2009

Appendix F, Initial site Management Plan dated April 2010 to the Federal Facilities Agreement under CERCLA
Section 120 for the Hanscom Field/Hanscom AFB NPL Site; prepared by Environmental Office, Hanscom AFB

Final-Modified Comprehensive Site Evaluation Phase I Report, Military Munitions Response Program (MMRP),
Hanscom AFB, MA; prepared by US Army Corps of Engineers, Omaha District for the U.S. Air Force, April 2010

Five-Year Review Reports
Five-Year Review Report #1, Hanscom AFB Superfund Site (OU2-Site 4); prepared by the US Environmental
Protection Agency, September 1997 (IRP Site 4).

Second Five-Year Review Report for Hanscom Field/Hanscom Air Force Base Superfund Site, Bedford, Concord,
Lexington, Lincoln, Middlesex County, Massachusetts; prepared by Hanscom AFB, August 2002

Third Five-Year Review Report for Hanscom Field/Hanscom Air Force Base Superfund Site, Bedford, Concord,
Lexington, Lincoln, Middlesex County, Massachusetts; prepared by Hanscom AFB, August 2007

OU-V/IRP Sites 1, 2 and 3:

Records of Decision/Decision Document
Final Record of Decision (ROD) for National Priorities List (NPL) Operable Unit 1 at Hanscom Field/Hanscom Air
Force Base; prepared by 66 MSG/CEGV, Hanscom AFB, September 2007

Hanscom AFB Environmental Office’s Memorandum to the to the USEPA, Region I which summarizes the
implantation of LUCs/ICs for OU-1, September 4, 2008

Operable Unit 1 Remedial Action Reports:
Monthly Remedial Action Reports, 2007 through May 2012; prepared by Hanscom AFB

QU-1 Long-Term Monitoring Documents:
Long-Term Monitoring Report for Operable Unit 1 - November 2007 Samples; prepared by Shaw Environmental,

Inc. for Maratech Engineering Services, Inc., May 2008

Long-Term Monitoring Report for Operable Unit I - November 2008 Samples; prepared by Metcalf & Eddy, Inc.,
January 2009

Long-Term Monitoring Report for Operable Unit | - November 2009 Samples; prepared by Environmental Quality
Management, Inc., January 2010

Hanscom Field/Hanscom AFB NPL Site — 4" Five-Year Review Attachment A Page | of 3



Hanscom Field/Hanscom AFB NPL Site — 4™ Five-Year Review

Attachment A — List of Documents Reviewed
Long-Term Monitoring Report for Operable Unit | - November 2010 Samples; prepared by Shaw Environmental,
Inc., March 2011

Long-Term Monitoring Report for NPL Operable Unit | - November 2011 Samples; prepared by Shaw
Environmental, Inc., May 2012

OU-2/IRP Site 4:

OU-2/IRP Site 4 Long-Term Maintenance Documents:
Calendar Year 2007Remedial Action Report for NPL OU-2/IRP Site 4, prepared by MaraTech Engineering Services

Calendar Year 2008 Remedial Action Report for NPL OU-2/IRP Site 4; prepared by Metcalf & Eddy, Inc.

Calendar Year 2009 Remedial Action Report for NPL QU-2/IRP Site 4; prepared by Environmental Quality
Management, Inc.

Calendar Year 2010 Remedial Action Report for NPL OU-2/IRP Site 4; prepared by Advent Environmental, Inc,

Calendar Year 2011 Remedial Action Report for NPL OU-2/IRP Site 4; prepared by Advent Environmental, Inc.

OU-3/IRP Site 6:

Records Of Decision/Decision Documents
Record of Decision, OU-3/Site 6 Landfill; prepared by CH2M Hill, September 2000

OU-3/IRP Site 6 Remedial Action Design and Construction Documents:
Environmental Cleanup Plan Addendum #3— Monitoring Well Installations, Operable Unit 3/IRP Site 6; prepared

by Metcalf & Eddy, Inc., July 2008

Memaorandum, Installation of Monitoring Wells at Operable Unit 3 Site 6; prepared by Metcalf & Eddy, Inc.,
January 2009

OU-3/IRP Site 6 Wetland Mitigation Monitoring Documents:
OU-3/Site 6, 2011 Wetland Mitigation Monitoring & Ecosystem Evaluation Report, prepared by Shaw
Environmental, Inc., November 2011

OU-3/IRP Site 6 Long-Term Maintenance Documents:
Calendar Year 2007 Remedial Action Report for NPL OU-3/IRP Site 6, prepared by MaraTech Engineering

Services

Calendar Year 2008 Remedial Action Report for NPL OU-3/IRP Site 6; prepared by Metcalf & Eddy, Inc.

Calendar Year 2009 Remedial Action Report for NPL OU-3/IRP Site 6, prepared by Environmental Quality
Management, Inc.

Calendar Year 2010 Remedial Action Report for NPL OU-3/IRP Site 6; prepared by Advent Environmental, Inc.

Calendar Year 2011 Remedial Action Report for NPL OU-3/IRP Site 6, prepared by Advent Environmental, Inc.

OU-3/IRP Site 6 Long-Term Monitoring Documents:
Groundwater Monitoring Report for Post-RA Monitoring of Operable Unit 3 Site 6 (January, April, August and

October 2007 Samples); prepared by Shaw Environmental, Inc. for Maratech Engineering Services, Inc., February
2008

Hanscom Field/Hanscom AFB NPL Site — 4™ Five-Year Review Attachment A Page 2 of 3



Hanscom Field/Hanscom AFB NPL Site — 4™ Five-Year Review

Attachment A — List of Documents Reviewed
Groundwater Monitoring Report for Post-RA Monitoring of Operable Unit 3 Site 6 (April, July and October 2008
Samples); prepared by Metcalf & Eddy, Inc., January 2009

2009 Long-Term Monitoring Report, NPL Operable Unit 3, IRP Site 6 (April, July and November 2009 Samples);
prepared by Environmental Quality Management, Inc., January 2010

2010 Annual Long-Term Monitoring Report, NPL Operable Unit 3, IRP Site 6 (April, July and November 2010
Samples); prepared by Shaw Environmental, Inc., February 2008

2011 Annual Long-Term Monitoring Report, NPL Operable Unit 3, IRP Site 6 (April, July and November 2010
Samples); prepared Shaw Environmental, Inc., March 2012

OU-3/IRP Site 21:

Records Of Decision/Decision Document
Record of Decision, OU-3/IRP Site 21; prepared by CH2M Hill, October 2001

OU-3/IRP Site 21 Remedial Action Design and Construction Documents:
Addendum #1 (RW-11A4 Installation and Tie-in) to the Environmental Cleanup Plan for the Remedial Action at OU-

3/IRP Site 21, prepared by Advent Environmental, Inc., September 2010

Addendum (RE-11A Installation & Tie-in) to the Remedial Action Report for the RA at OU-3/IRP Site 21; prepared
by Advent Environmental, Inc., February 2011

OU-3/IRP Site 21 Remedial Action Reports:
Monthly Remedial Action Reports, 2007 through February 2012; prepared by Hanscom AFB

OU-3/IRP Site 21 Long-Term Monitoring Documents:
May and October 2007 Post-RA Long Term Monitoring Report for Operable Unit 3 — IRP Site 21; prepared by

Shaw Environmental, Inc. for Maratech Engineering Services, Inc., April 2008

Annual Long-Term Monitoring Report for NPL Operable Unit 3/IRP Site 21, April and October 2008 Post RA;
prepared by Metcalf & Eddy, Inc., January 2009

2009 Long-Term Monitoring Report, NPL Operable Unit 3, IRP Site 21 (April and November 2009 Samples);
prepared by Environmental Quality Management, Inc., January 2010

2010 Post RA Long-Term Monitoring Report for Operable Unit 3- Site 21 (April and November 2010 Samples),
prepared by Shaw Environmental, Inc., February 2011

2011 Post RA Long-Term Monitoring Report for Operable Unit 3- Site 21 (April and November 2011 Samples),
prepared by Shaw Environmental, Inc., April 2012

Hanscom Field/Hanscom AFB NPL Site — 4™ Five-Year Review Attachment A Page 3 of 3



Hanscom Field/Hanscom AFB NPL Site 4" Five-year Review Report

Attachment B — Applicable or Relevant and Appropriate Requirements (ARARs)

B1 - OU1/IRP Sites 1,2 and 3 ARARs
B2 — OU3/IRP Site 6 ARARs

B3 - OU3/ IRP Site 21 ARARs



Attachment B-1

ARARs Table Hanscom AFB OU-1 - Selected Remedy

Media

Requirement Synopsis

Action to be Taken to Attain Requirement

i
Chemical Specific ARARs

Groundwater

Federal
Federal Safe Drinking Waler Act
Maximum Contaminant Levels

(MCLs) (40 CFR 141.11-141.16)

|MCLs are enforceable standards that regulate the concentration of specﬁc
erganic and inorganic contaminants that have been determined to
adversely affecl human health in public drinking water supplies. They also
may be considered relevant and appropriate for groundwater aquifers
polentially used for drinking water. Primary threat COCs in groundwater
are VOCs.

Alternative G-3's groundwater remediation system will treat exiracted
groundwater to attain MCLs before discharging the treated groundwater to the
recharge basins and/or drainage ditch. The standards will not be attained in
groundwater at the source ares or wilhin ihe contaminated plumes in the short-
term, however, all RAOs are expected lo be achieved in a reasonable (<50~
years) period of time. In the interim LUCs will serve to control the polential
access and exposure lo contaminated media within the OU-1.The selecled
remedy also includes annual groundwater and surface water monitoring in
order to track changes in contaminant concenltrations over time. MCLs are
listed in Table 2-1 for compounds of concern at OU-1,

Relevant and
Appropriate

Federal Safe Drinking Walter Act
|Maximum Contaminant Level Goals
|(MCLGs) (40 CFR 141.50-141.51)

Non-zero MCLGs are nonenforceable health goals for public water
systems, MCLGs are set al levels that would result in no known or
expected adverse health effects with an adequate margin of safety. Non-
zero MCLGs are to be used as goals when MCLs have not been
established for a particular compeund of concern.

Alternative G-3's groundwater remediation system will treat extracted
groundwater to attain MCLs before discharging the treated groundwater to the
recharge basins and/or drainage ditch. The is will not be altained in
groundwaler at the source ares or within the contaminated plumes in the short-
term, however, all RAOs are expected to be achieved in a reasonable (<50-
years) period of time. In the interim LUCs will serve to control the potential
access and exposure o contaminated media within the OU-1.The selected
remedy also includes annual groundwater and surface water monitoring in
order to track changes in contaminant concentrations over time. MCLs are
listed in Table 2-1 for compounds of concem at OU-1.

Relevant and
Appropriate

USEPA Risk Reference Doses
(RfDs)

RfDs are considered the levels uniikely to cause significant adverse health
effects associated with a threshold mechanism of action in human
exposure for a lifetime.

USEPA RfDs will be used to calculate risk-based groundwater cleanup levels
for non-carcincgens when no federal or state MCL or non-zero MCLG or state
GWQS is available.

To Be
Considered

USEPA Carcinogen Assessment
Group Cancer Slope Factors (CSFs)

CSFs represent the most-up-to-date information on cancer risk from
USEPA Carcinogen Assessment Group.

USEPA RCSFs will be used to calculate risk-based groundwater cleanup
levels for non-carcinogens when no federal or state MCL or non-zero MCLG or
slate GWQS is available.

USEPA Guidelines for Carcinogen
Risk Assessment

These guidelines provide a framework for assessing cancer risks from
exposure to poliutants or other agens in the environment

USEPA Supplemental Guidance for
Assessing Susceptibility from Early

To Be
Considered

USEPA Guidelines will be used o assess risk posed by the site conlaminants.

To Be
Considered

These guidelines provide a framework for assessing cancer risks from
exposure to pellutants or other agents in the environment

USEPA Guidelines will be used to assess risk posed by the site contaminants.

To Be
Considered

Life Exposure to Carcinogens
State

|Massachusetts Drinking Water

These standards establish Stale MCLs for organic and inorganic

1 Y

Alternative G-3's gr

will lreal extracted  |Relevanl and

Standards (310 CMR 40.0974)

2 standards will only apply for compounds where the standard is more
restrictive than the federal MCL or MCLG, or for which no MCL or MCLG
currently exists. Primary threat COCs in groundwaler are VOCs.

recharge basins and/or drainage ditch. The standards will not be attained in
groundwater at the source ares or within the contaminated plumes in the short-
term, however, all RAOs are expected lo be achieved in a reasonable (<50-
years) period of time. In the interim LUCs will serve to control the potential
access and exposure to contaminated media within the OU-1.The selected
remedy also includes annual groundwater and surface water monitoring in
order to track changes in contaminant concentrations over time. MCLs are
listed in Table 2-1 for compounds of concern at OU-1.

Standards (310 CMR 22.00) contaminants that have been determined to ad! ly affect h heaith | groundwater to attain MCLs before discharging the treated groundwater to the | Appropriate
in public drinking water systems. They are to be used where they are recharge basins and/or drainage ditch. The standards will not be altained at
more stringent than Federal MCLs. the source ares or within the contaminated plumes in the shorl-term, however,
all RAOs are expected to be achieved in a reasonable (<50-years) period of
lime. In the interim LUCs will serve to control the potential access and
exposure to contaminated media within the OU-1.The selected remedy also
includes annual groundwater and surface water monitoring in order to track
changes in contaminant concentrations over time. MCLs are listed in Table 2-
1 for pounds of concemn at OU-1.
Massachusetts Contingency Plan These are promulgated standards for characterizing the risk posed by Alternative G-3's groundwater remediation system will treat extracted Relevant and
(MCP) Method 1 GW-1 and GW-2  |COCs in groundwater under the MCP. The MCP Method 1 GW-1 and GW{ groundwater to attain MCLs before discharging the treated groundwater to the |Appropriate

Hanscom Field/Hanscom AFB NPL Site - 4th Five-Year Review Report
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Attachment B-1

ARARs Table Hanscom AFB OU-1 - Selected Remedy

Requirement

Requirement Synopsis

Action to be Taken (o Attain Requirement

|Massachusetls Groundwater Quality
Standards (314 CMR 6.00)

These standards limi! the concentration of certain malenals allowed in
classified Massachusetts water. The groundwater al the site has been
designated as GW-1 (i.e., as a potential future drinking water supply)
under state law by means of a Town of Bedford Aquifer Protection District
by-law that was enacted through a process authorized by and
implementing the MCP. In addition, MADEP has classified the eastem
side of OU-1, east of Runway 5-23, as an approved Zone |I; under the
state drinking water regulations (310 CMR 22.02), a Zone |l is “that area of|
an aquifer which contributes water to a well under the most severe
pumping and recharge conditions that can be realistically anticipated.”
Further in addition, the northeastern portion of the site at the northern end
of Runway 6-23 is classified as a Potentially Productive Aguifer; the MCP
defines "Polenlially Productive Aquifer” in part as “all aquifers delineated
by the U.S. Geological Survey (USGS) as a high or medium yield aquifer.”

‘Altemative G-3's ground diation system will treat extracted
groundwater to attain GW-1 standards unless a more restrictive state standard
has been promulagated in which case the more stringent state standard will be
met, GW-1 standards will not be attained in groundwater at the source ares or

within the contaminated plumes in the short-term, however, all RAOs are
expecled to be achieved in a reasonable (<50-years) period of time. In the
interim LUCs will serve to control the potential access and exposure o
contaminated media within the OU-1.The sel i dy also inch
annual groundwater and surface water monitoring in order to track changes in
contaminant concentrations over time. GW-1 standards are listed in Table 2-1
for compounds of concern at OU-1.

Applicable

——
Tocation Specific ARARS

Surface water and
wetlands

Federal

Fish and Wildiife Coordination Act
(16 USC 861 et seq.)

This act requires consullation wilh the Fish and Wildiile Service and the
slate wildlife resource agency if alteration of a body of water, including
discharge of pollutants into a wetland, will occur as a result of off-site
remedial activities. Consultation is strongly recommended for on-site

actions. This provides protection for actions that would affect streams,
wetlands, other water bodies or protected habilats. Any action taken

should protect fish or wildlife, and include measures developed to prevent,

mitigate, or compensate for project-related losses to fish and wildlife.

Alternative G-3 includes continued operation and optimization of the
groundwater remediation system which discharges treated groundwation into a
drainage ditch which emptys into in the Welland B/Beaver Pond Area surface
waler, The selected remedy includes monitoring of the treatment system
effluent and the long-term moniloring of groundwater and surface water.
Precautions will be taken to minimize the potential effect on fish and wildlife
during these aclivilies and any future remediation system alterations.

Relevanl and
Appropriate

Wetland sediment and
Isurface water

Federal

—

Protection of Wetland
Order 11990 (40 CFR 6, Appendix A)

dix A of 40 CFR & sets forth policy for carrying out provisions of the
Protection of Wetlands Executive Order. Under this order, federal
agencies are required to minimize the degradation, loss, or destruction of

wetlands, and lo preserve the natural and beneficial values of 1

Alternative G-3 includes continued operation and oplimization of the
ground dialion sy and the long-term monitoring of groundwater
and surface water. No additional actions, other than moniloring, are proposed

Appendix A requires that no remedial alternalives adversely affect a
welland if another practicable alternative is avallable. If no alternative is
available, effects from implementing the chosen alternative must be

mitigated.

in the until RAOs are achieved and existing wells in the Wetland
B/Beaver Pond Area are decommissioned, There is no practicable alterative
these remedy compoenents located in or near the Wetland B/Beaver Pond
Area. Precautions will be taken to minimize the polential effect on wellands
during these aclivities.

Appiicable

State

Massachusetts Wetlands
Regulations (310 CMR 10.51-10.60,

MGL ¢. 131, Section 40: Wellands
Protection Act)

These regulations prolect inland wetlands such as those found at the site
from aclivities that may aller the resource area by establishing buffer zone
areas. The loss may be permitted with replication of the lost area within
two growing seasons.

Alternative G-3 includes continued operation and optimization of the
groundwaler remediation system and the long-term monitoring of groundwater
and surface waler, No additional actions, other than monitoring, are proposed

in the wetlands until RAOs are achieved and existing wells in the Wetland
B/Beaver Pond Area are decommissioned. There is no practicable alternative
lhese remedy components located in or near to the Wetland B/Beaver Pond
Area. Activities al the site will be performed in compliance with the buffer zone
requirements for these resource areas. Under CERCLA, only the substantive
requirements of these regulations would apply to this alternative.

Applicable

Other Natural
Resources

Federal

|Protection of Ficodpiains, Executive
Order 11988 {40 CFR 6, Appendix A)

Appendix A of 40 CFR 6 sels forth policy for carrying out provisions of the
Protection of Floodplains Executive Order. Under this order, federal
agencies are required to avoid adverse effects, minimize potential harm,
and restore and preserve natural and beneficial values of the fioodplain.

According to the Comprehensive Ecological Analysis (LEC, August 15'9?),
portions of OU-1 are located within a 100-year flocdplain. Alternative G-3
includes continued operation and optimization of the existing groundwater
remediation system, and the long-term monitoring of groundwater and surface
waler. No practicable alternative to these remedy components exists. The
floodplain storage capacily and hydraulics will not be changed by this remedy.

Applicable

Hanscom Field/Hanscom AFB NPL Site - 4th Five-Year Review Report
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ARARs Table Hanscom AFB OU-1 - Selected Remedy

(UIC) Program (310 CMR 23.01-
23.11)

chemicals or other substances inlo the subsurface

groundwater remediation system, which may include the injection of
permanganate, molasses or other substances for in-situ remediation of on-site
groundwater contaminants. To ensure that these injeclions complies with the
substantive requirements of these regulations the proposed quantities o be
injected will be included in the work plan/design that will be submitted to EPA
and MA DEP for comment and concurrence prior to an injection and injections
will only be considered for on-site locations thal are upgradient of the boundary
interceptor wells. Also the groundwater monitoring program will
reviewed/revised to ensure adequacy for lhe I of the impact of any
injections. Under CERCLA, only the substantive requiremenls of these
regulations would apply to this altemative.

Media Requirement Requirement Synopsis ‘Action to be Taken to Atiain Requirement Status
Fou A
Action Specific ARARs
|Surface water Federal
Clean Water Act National Poliulant | These requlations establish discharge limitations, monitoring requirements Alternative G-3 includes continued operation and oplimization of the Applicable
Discharge Elimination System and best management practices for any direct discharge from a point | groundwaler remediation system, which includes the discharge of effluent from
(NPDES) Reguiations (40 CFR 122- source into surface water, the ir 1l plant 1o a drainage channel which emptys into in the Wetland
125 and 131) B/Beaver Pond Area surface water., The effluent will be sampled and
analyzed to ensure compliance with regulatory disi & parameters.
te
Clean Waters Act - Surface Water | This act and program establish the requirements intended to maintain the N!emalwe G-3 includes continued operation and optimization of the Applicable
Discharge Permit Program (314 quality of surface walers by controlling the direct discharge of pollut to|g it diation system, which includes the discharge of effluent from
CMR 3.00;, MGL c. 21 Seclions 26- surface walers. Direct discharges of wastewaler to surface waters must | the treatment plant lo a drainage channel which emptys into in the Wetland
53) meet effluent discharge limits established by this program. B/Beaver Pond Area surface water., The effluent will be sampled and
analyzed to ensure compliance with regulatory discharge paramelers. Under
CERCLA, only the substantive requirements of these regulations would apply
to this alternative.
Groundwater Federal -
Resource Conservation and General facilities requir forg dwaler moniloring at affected | This program has been delegated to the stale. Groundwater monitoring will be | Applicable
Recovery Act (RCRA) 40 CFR Pan facilities and general requirements for corrective action programs, if conducted in accordance with Massachusetts requirements.
264, Subpart F-Releases from Solid required, at the affected facilities.
Waste Management Units (40 CFR
264,90-264.101 and 265.90-265.94)
Underground Injection Control These regulations outline minimum program and performance standards | This program has been delegated to the slate and takes effect through the |Applicable
Program (UIC) (40 CFR 141 148) for underground injection wells and prohibit any injection that may cause a State requirements listed below.
violation of any primary drinking water regulation in the aquifer.
State
|MA Hazardous Waste Managemenl | These regulalions require groundwater monitoring al specified regulated |Groundwater monitering under Altemnative G-3 will be conducted in accordance| Applicable
Rules (HWMR) Groundwater units that treat, store or dipose of hazardous waste. Maximum with these requirements.
Protection (310 CMR 30.660-30.679) | concentralion limits for the hazardous constituents are specified in 310
CMR 30.668. :
MA Standards for Analytical Data for | This policy decribes the minimum standards for analytical data submitted [All sampling plans for Allernative G-3 will be designed with consideration of the] To Be
|Remedial Response Action, Bureau to the MADEP. analytical methods provided in this policy. Considered
of Waste Site Cleanup Policy 200-89.
Massachuseits Groundwater This program is designed to protect state groundwaters for their highest Alternative G-3 includes continued operation and oplimization of the Applicable
Discharge Permit Program (314 potential use by regulating discharges of pollutants to state groundwaters | groundwater remediation system, which includes the option to discharge of
CMR 5.00; MGL ¢.21 Sections 26- and requiring the MADEP to regulate the outlets for groundwater treated water to the ground via recharge basins. The treatment system's
53; 310 CMR 27.01 - 27.11) discharges and associated treatment works, These regulations set effluent will be sampled and analyzed to ensure the discharge of treated water
effluent limils for the discharge of poliutants to groundwater. Recharge to groundwater would comply with the substantive requirements of these
wells used exclusively to replenish an aquifer wilth uncontaminated water regulations. Under CERCLA, only the substanlive requirements of these
are exempt from this requirement. Uncontaminated water is water which regulations would apply to this alternalive.
upon discharge could not cause a violation of applicable water quality
standards.
M#A Underground Injection Control These regulations require acquiring a permit in order to inject wastes, Alternative G-3 includes continued operation and optimization of the Applicable
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Media Requirement Requirement Synopsis “Action to be Taken to Altain Requirement Status
Miscellaneous Actions |State ___
Massachusetts Erosion and Provides guidance and besl management practices regarding erosion and | Construclion of any new wells (if needed) will be performed in accordance wilh | To Be
Sediment Control Guidelines for sediment control. this guidance as appropriate. Considered
Urban and Suburban Areas (May
2003) .
Massachusetts Well These regulations provide for certain notification requirements upon well | The decc ioning or abandonment of wells (when no longer needed) will |Applicable
i Req t abandonment. be performed in accordance with these requirements.
Waste N
RCRA Identification and Listing of | These requirements establish the maximum concentrations of Alternative G-3 ncludes continued operation and oplimization of the Applicable
|Hazardous Wasles (40 CFR 261.24) |contaminants for which the waste would be a RCRA-characteristic groundwater remediation system, which includes the potential generation of
hazardous waste for toxicity. wastes which may be classified as hazardous. These materials include the
recovered solvent from the groundwater ireatment system, the activated
carbon from the airfvapor trealments systems associated with the groundwater
treatment and vacuum enhanced recovery systems, groundwater samples,
and soil borings that may resuit from the instaliation of new wells. Under
CERCLA, only the substantive requirements of these regulations would apply
to this alternative.
RCRA Standards Applicable to Massachusetls has been delegated the authority to administer these Alternative G-3 ncludes continued operation and optimization of the Applicable
Generators of Hazardous Waste (40 RCRA standards through its state hazardous waste management groundwater remediation system, which includes the polential generation of
CFR Part 262) regulations. wasles which may be classified as hazardous. These materials include the
recovered solvent from the groundwater Ir tem, the activated
carbon from the airivapor trealments systems assomaled with the groundwater]
treatment and vacuum enhanced recovery systems, groundwater samples,
and soil borings that may result from the instaliation of new wells. Under
CERCLA, only the substantive requirements of these regulations would apply
1o this alternative.
State
MA HWMR, Use and Management of] These regulations sel forth requirements for use and management of Alternalive G-3 includes continued operalion and optimization of the Applicable
Containers, 310 CMR 30.689; containers and tanks at hazardous waste facilities. groundwater remediation system, which includes the potential generation of
Storage and Treatment in Tanks, 310 wastes which may be classified as hazardous. Under CERCLA, only the
CMR 30.699 subslantive requirements of these regulations would apply to this alternative.
Fﬁassadlusetls Hazardous Wasle Establishes requirements and standards for generators of hazardous Alternative G-3 includes continued operation and optimization of the Applicable
Management Rules {HWMR) 310 waste thal address g I waste m , including the | groundwater remediation system, which includes the potential generation of
CMR 30.300-30.371, Requi accumulation of haszous wasle prior to off-site disposal, preparing the wastes which may be classified as hazardous. Under CERCLA, only the
for Generators hazardous wastes for shipment, and preparing appropriate waste subslantive requirements of these regulations would apply to this alternative,
manifests.
Air Federal — N
RCRA - Air Emission Standards for | These regulalions establish requirements for conlrolling emmisions from If operation of the groundwater remediation system under Alternative G-3  |Relevant and
Process Vents, 40 CFR Part 264, process vents associated with treatment processes that manage involves manag of lous waste with organic concenirations of al |Appropriate
Subpart AA hazardous wastes with organic concentrations of 10 ppm or more, least 10 ppm, eq tusedinr dial activies will meet the requirements
and be monitored for compliance.
RCRA, Air Emission Standards for Contains air pollutant emission standards for equipment leaks at If operation of the groundwater remediation system under Alternative G-3  |Relevant and
Equipment Leaks 40 CFR 264, hazardous waste TSD facilities. Contains design specifications and involves management of hazardous waste with organics of at least 10 ppm, |Appropriate
Subpart BB requirements for moniloring for leak detection. It is applicable to equipment will meet the design specifications, and will be monitored for leaks.
equipment that contains or contacts hazardous wastes with organic
concentrations of at least 10% by weight.
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Media Requirement Requirement Synopsis “TAction to be Taken (o Attain Requirement Status
=rma
RCRA, Air Emission Standards for Contains air pollutant on ds for owners and operators of If operation of ihe groundwat diation system under Alternalive G-3  |Relevant and
Tanks, Surface Impoundments and TSD facilities using tanks, surface impoundments, and containers to involves management of hazardous waste with organics of at least 10 ppm, |Appropriate
Containers (40 CFR 264, Subpart CC} manage hazardous waste. Specific organic emissions controls have to be| equipment used in in remediation activities will meet the requirement to be
installed if the average volatile organic concentantions are equal or greater monitored for compliance.
L than 100 ppmw.
USEPA, Policy on Control of Air Provides guidance on the control of air emissions from air strippers used Alternative G-3 includes continued operation and optimization of the To Be
|Emissions from Superfund Air at Superfund sites and distinguishes t qui for attainment | groundwater remediation system, which includes an off-gas treatment system |Considered
Strippers at Superfund Groundwaler and nonattainment areas for ozone, for the air strippers. This off-gas treatment system will be monitored and
Sites, Office of Solid Wasle and maintained to air emissions meel discharge standards.
|Emergency Response (OSWER)
Directive 9355.0-28
USEPA New England Region States that Superfund air strippers in ozone nonattainment areas generally Alternative G-3 includes continued operation and optimization of the To Be
Memorandum, 12 July 1989 from merit controls on all VOC emissions. groundwater remediation system, which already includes an off-gas treatment |Considered
Ii.ou}s Gitto to Merril S. Hohman system for the air strippers.
State
MADEP Off-Gas Treatment of Point | This policy establishes permitling requir for air siripper instaliations. ive G-3 includes ct i operation and optimization of the To Be
Source Remedial Air Emissions groundwater remediation system, which already includes off-gas lreatment |Considered
(Policy No. WSC-94-150) systems for the air strippers and the vacuum enhanced recovery system that
were designed to meet air discharge standards. These off-gas treatment
systems are/will be monitored and maintained to ensure air emissions continue
meet discharge standards. Under CERCLA, only the substantive
requirements of these regulations would apply to this altemative.
|Massachusetts Air Poliution Control These regulations establish the standards and requirements for air Alternative G-3 includes continued operation and oplimization of the Applicable
Regulations (310 CMR 7,18) pollution control in the Commonwealth. Section 7.18 details requi 1 ground remedialion system, which already includes off-gas treatment
for air pollution controls for volatile organic compounds., systems for the air strippers and the vacuum enhanced recovery system that
were designed to meet air discharge standards. These off-gas treatment
systems arefwill be monitored and maintained to ensure air emissions continue
meet discharge standards. Under CERCLA, only the substantive
requirements of these regulations would apply to this aiternative.
[Massachusetts Rules for dial | The M husetts rules set forth standards for emissions from dial Alternative G-3 includes continued op: and optimization of the Relevant and
Air Emissions (310 CMR 40.0049) activities, including a general requirement for 95% control over emissions |  groundwater remediation system, which already includes off-gas treatment |Appropriale
from the remedial system. systems for the air strippers and the vacuum enhanced recovery system that
were designed to meet air discharge standards. These off-gas treatment
systems are/will be monitored and maintained to ensure air emissions continue}
meet discharge slandards. Under CERCLA, only the substantive
requirements of these regulations would apply to this alternative.
[ husetls Threshold Exposure | The Massachusetts Depariment of Environmental Protection has issued | Remedial activities under Alternative G-3 will be monitored to ensure remedial | To Be
Limits (TELs) and Allowable Ambient | guidance setting out permissible concentations of air loxics in ambient air, air emissions do not cause any exceedances of TELs and AALs. Under |Considered
Limits (AALs) for Ambient Air The TELs and AALs are used to guide permitting decisions for sources of | CERCLA, only the substantive requirements of these regulations would apply
alr loxics. to this altemative
AALS - Allowable Amblent Limits EPA - Environmental Prolection Agency. RIDs - Risk Reference Doses
ARARS - Applicable or relevant and appropriate requirements. GAC - Granular Activated Carbon SDWA - Safe Drinking Water Act
CERCLA - Compi i GWQS - Groundwater Quality Standards TELS - Thresheid Exposure Limils
Compensation, and Liability Act, LUCs - Land Use Contrals TSD - Treatment, Storage and Disposal
CFR - Code of Federal Regulations, MGL - Massachuselts General Laws USC - United States Code.
CMR - Code of Massachusetis Regulations NPDES-National Pollutant bl system. VO - Volatile Organic Compounds
COCs - Contaminamts of Concem ppm - pans per million
(CSFs - Cancer Slope Faclors ppmy - pants per million by wisght
(CWA- Clean Water Act RCRA - R c ion and Ry y Act.
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Media Requiremant Regquirement Synopsis Action to be Taken to Attaln Requirement Status
Chemical Specific ARARs
Surface Soll Site Specific
Federal-EPA Risk Reference Doses |RfDs are dose levels developed based on noncarcinogenic effects and are| This alternative includes installation of permeable caps over the landfill areas, |To Be
(RDs)™ used to develop Hazard Indices. A Hazard Index of less than or equal to implementation of institutional controls confrolling future land use, and Considered
0.1 is considered acceptable. Primary COCs for surface soil include PAHs excavation of contaminated wetland sediments to prevent exposure lo
and inorganics. contaminated soils.
Federal-EPA Human Health Cancer slope factors are developed by Ihe EPA from Heallh Effecls | This alternative includes installation of permeable caps over the landfill areas, | To Be
Assessment Group Cancer Slope Assessments and are used to develop excess cancer risks. The only implementation of institutional controls controlling fulure land use, and Considered
Factors™ COCs for the surface soil were carcinogens, a carcinogenic risk of less excavation of contaminated wetland sediments to prevent exposure to
than or equal to 1x10™ is acceptable, Primary COCs for surface soil contaminated soils.
include PAHs and inorganics.
Groundwater Federal
Federal Safe Drinking Water Act This act consists of promulgated standards or levels (concentrations) for a This alternative includes annual groundwater monitoring in order to track  [Relevant &
MCLs (40 CFR 141.11-141-16) broad range of contaminants of concern (COCs) in public drinking water | changes in contaminant concentrations over time as natural flushing continues |Appropriate
supplies. It may be considered relevant and appropriate for groundwater to occur.
aquifers used for drinking water. The site groundwaler is not currently
being used and will not be used in the fulure. The applicability of the
ARARs will be at the compliance boundary. Primary threat COCs include
VOCs, PAHSs, and arsenic.
State
Massachusetts Contingency Plan This act consists of promulgated standards or levels (concentrations) for This alternative includes annual groundwaler menitoring in order to track | Applicable
GW-1 Standards (310 CMR 40.0974) | COCs in groundwater under Massachusetts DEP Method 1 standards. The | changes in contaminant concentrations over time as natural flushing conlinues
MCP GW-1 standards will only apply for compounds where the state to occur.
standard is more restrictive than the federal MCL and/or MCLGs or for
which no MCL and/or MCLG currently exists. The site groundwater is not
currently being used and will not be used in the future. The applicability of
the ARARs will be at the compliance boundary. Primary threat COCs
include VOCs, PAHS, and arsenic.
Site Specific
Federal-EPA Risk Reference Doses |RfDs are dose levels developed based on noncarcinogenic effects and are|  This alternative includes annual groundwater monitoring in order to frack | To Be
(RfDs)® used to develop Hazard Indices. A Hazard Index of less than or equal to | changes in contaminant concentrations over time as natural flushing continues |Considered
0.1 is considered acceptable. Primary threat COCs include VOCs, PAHs, to occur,
and arsenic.
Federal-EPA Human Health Cancer siope faclors are developed by the EPA from Healih Effects This alternative includes annual groundwater menitoring in order to track | To Be
Assessment Group Cancer Slope Assessments and are used to develop excess cancer risks. A carcinogenic| changes in contaminant concentrations over time as natural flushing continues | Considered
Factors™ risk of less than or equal to 1x10° is acceptable. Primary threat COCs to oceur.
include VOCs, PAHSs, and arsenic.
[i ion Specific ARARs
Wetlands Surface | Federal
water
Fish and Wildlife Coordination Act These acts provide protection and consultation with the US Fish and Alternative #3 - Permeable Cap includes excavation of contaminated wetland |Applicable
{16 USC 661et seq.) Wildlife Service and State counterpart for actions that would affect sediments, placement of clean sediment that will support the existing
streams, wetlands, cther water bodies or protected habitats. Any action ecological wetlands system, followed by the planting of submerged and
taken should protect fish or wildlife, and measures developed to prevent, | bordering species as appropriate. Standard good engineering practices and
miligate, or compensate for project-related losses o fish and wildlife. precautions will be taken to minimize or eliminate the potential effects of these
actions on fish and wildlife, and efforts will be made to enhance the overall
condition of the wetlands through replication. Consultation with Natural
Resource agencies will be performed.
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Selected Remedy

Wetland soil and
surface waler

All forms of media at
the site

Act, 321 CMR 10.00, (MGL c. 131A)

protect any sp gered, threatened, or of other special
concern. These species are listed as either endangered, threatened, or
species of special concem in the regulations. Actions must be conducted
in a manner that minimizes the effect on Massachusetis-listed endangered
species and species listed by the Massachuseits Natural Heritage

Program.

spotted turtle (a species of Special Concern, as listed by Massachusetts), has
been observed in Wetland 2. Alternative #3-Permeable Cap includes
excavation and replication of contaminated wetland sediments. These
activities will be designed to mimize the potential effect on this species and to
enhance the overall status of the wetlands.

Requirement Requirement Synopsis Action to be Taken to Attain Requirement Status
Federal
Protection of Wetlands - Executive | Appendix A of 40 CFR & sets forth policy for carrying out provisions of the | COCs have been detected in wetland soils at the site, therefore, those areas |Applicable
Order 11990 (40 CFR 6, Appendix A) Protection of Wetlands Executive Order. Under this order, federal have already been impacted. Alternative #3 - Permeable Cap includes
agencies are required to minimize the degradation, loss, or destruction of | excavation and removal of contaminated wetland sediments, followed by the
wetlands, and to preserve the natural and beneficial values of wetlands. | placement of clean sediment and planting of submerged and bordering plant
Appendix A requires that no remedial alternatives adversely affect a species thal will support the existing ecological wetlands system in the
wetland if another praclicable altemative is available. If no altemative is excavated areas. The permeable cap over the Former Filter Bed Area will
available, effects from implementing the chosen altemative must be prevent soil erosion that might transport contaminated soil into the wetland
mitigated. Public notice and review of activities involving wetlands is areas. During cap construction and wetland sediment excavation, drainage
required. controls will be constructed and standard engineering practices will be
implemented to minimize or eliminate the potential effects of these actions on
the surrounding wetlands. There is no practical alternative to this action and it
is the least invasive protective action. Public review will be accomplished
through the Proposed Plan.
Clean Water Act, (Section 404 (b){(1).| The purpose of this act is to restore and maintain the chemical, physical, | Alternative #3 - Permeable Cap includes excavation of contaminated wetland | Applicable
40 CFR 230) Guidelines for and biological integrity of waters of the United States through the control of sediments, placement of clean sediment that will support the existing
Specification of Disposal Sites for discharges of dredged or fill material. Dredged or fill material should not ecological wetlands system, followed by the planting of submerged and
Dredged or Fill Material be discharged into the aquatic ecosystem unless it can be demonstrated bordering species as appropriate. Standard engineering practices and
that such a discharge will not have an unacceplable adverse impact either |  precautions will be taken lo minimize the potential effect on surface waters
individually or in combination with known and/or probable impacts of other | through erosion and drainage controls, and efforts will be made lo enhance the
activities affecting the ecosysiems of concemn. Public nolice is required. | overall condition of the wetlands through the replication. There is no practical
alternative to this action and it is the least invasive protective action. Public
review will be accomplished through the Proposed Plan.
State
Massachusetts Wetlands These regulations protect inland wetlands such as those found at the site Alternative #3 - Permeable Cap includes excavation and replication of Applicable
Regulations (310 CMR 10.51-10.60, |from activilies thal may alter the resource area. The loss may be permitted | cor i d welland sedi . Clean sedi that will support the existing
MGL c. 131, Section 40: Wetlands with replication of the lost area within two growing seasons. ecologicai wetlands system will be placed in the excavated areas, followed by
Protection Act) the planting of submerged and bordering species as appropriate. Activities at
Ihe site will be performed in compliance with the performance standards of
these regulations.
Federal
Migratory Bird Treaty Act of 1972, This act protects almost all species of native birds in the U.S. from According to the Comprehensive Ecological Analysis (LEC, August 1997), |Applicable
(16 USC Section 703) unregulated "taking" which can include poisoning at contaminated or | migratory birds have been observed in Wetland Z. Alternative #3 - Permeable
hazardous waste sites. Cap includes the removal of contaminated sediments and the enhanced
replication of the wetland. Standard engineering practices and precautions will
be taken to minimize the potential effect on migratory birds, and efforts will be
made to enhance the overall condition of the wetlands through the replication.
Protection of Floodplains, Executive | Appendix A of 40 CFR & sets forth policy for carrying oul provisions of the |  According to the Comprehensive Ecological Analysis (LEC, August 1997), |Applicable
Order 11988 (40 CFR 6, Appendix A) Protection of Floodplains Executive Order. Under this order, federal wetland Z is located within a 100-year floodplain. Alternative #3 - Permeable
agencies are required to avoid adverse effects, minimize potential harm, | Cap includes the removal of contaminated sediments, followed by the planting
and restore and preserve nalural and beneficial values of the floodplai of submerged and bordering plant species and the enhanced replication of the
Agencies are also required to circulate a notice explaining why action wetland. Efforts will be made to conduct the work during the dry season to
within the floodplain is proposed. avoid potenial flooding. The floodplain storage capacity and hydraulics will not
be changed significantly by this alternative. There is no practical alternative to
this action and it is the least invasive protective action. Public notice and
review of proposed activities will be accomplished through the Proposed Plan.
State
Massachuselts Endangered Species | The Commonweaith of Massachusetis has authority to research, list, and | According to the Comprehensive Ecological Analysis (LEC, August 1997), the |Applicable
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Selected Remedy

for ambient air quality standards (dust, odor) during construction and
demolition activities.

issues. Remedial actions will be conducied with air monitoring equipment, and
engineering controls will be implemented during construction, as required, to
meet the regulations

Media Requirement Requirement Synopsis Action to be Taken to Attain Requirement Status
Action Specific ARARs
Surface water Federal
Mational Pollutant Discharge Eslablishes discharge limitations, monitoring requirements and best Under Alternative #3 - Permeable Cap, during cap construction drainage  |Applicable
Elimination System (NPDES) (40 management practices for any direcl discharge from a point source into | controls will be constructed and standard engineering precautions will be taken
CFR 122-125 and 131), Clean Water surface waler. to minimize/eliminate potential effects of these activities.
Act
State
Clean Waters Act - Surface Waler This act and program regulate the requirements intended to maintain the | Under Alternative #3-Permeable Cap construction of the cap will prevent the |Applicable
Discharge Permit Program (314 CMR| quality of surface waters by controlling the direct discharge of pollutants to|  erosion of contaminated sail into surface waters. During cap construction
3.00; MGL ¢. 21 Seclions 26-53) surface waters. Direct discharges of to surface waters must |drainage controls will be constructed and standard engineering precautions will
meet effluent discharge limits established by this section. These limits are be taken lo minimize/eliminate potential effects of the action.
established on a case-by-case basis.
Massachusetts Surface Water These regulations limit or prohibit discharges of poliutants to surface Under Alternative #3-Permeable Cap, during cap construction (and after if |Applicable
Quality Standards (314 CMR waters to assure that surface water quality standards of the receiving | permanent point drainage structures are constructed) drainage controls will be
4.05(3)(b)5-8; MGL c.21 Sections 26-| walers are protected and maintained or attained. Discharges may be constructed and standard engineering precautions will be taken to
53) limited or prohibited to protect existing uses and not interfere with the minimize/eliminate potential effects of the action.
attainment of designated uses in downstream and adjacent segments,
This may pertain to both discharges to surface water as a result of
remediation and any onsite surface waters affected by site conditions.
Waste State
Solid Waste Disposal Laws (MGL c¢. | These regulations specify general design and performance standards for | Under altemative 3 - Permeable Cap, the action includes the excavation of |Relevant &
21H, MGL c. 111, 150A-150A 1/2) the South and West landfill cover systems, potential gas control, storm | waste material from the area east of the former filter bed area and removal of |Appropriale
310 CMR 19.100-151 waler control, closure, monitoring, comrective action, and posl-closure care.| contaminated wetlands sediment. These materials will be placed within the
These regulations apply to all solid waste management aclivities and 0U3/Site 6 filter bed area prior to installation of the permeabie cap. The
facilities including landfills and dumping grounds. alternative will address the relevant and appropriate performance requirements
of these regulalions for the South and West landfills. A monitoring program will
be developed to monitor and maintain the South and West landfill areas after
construction.
Hazardous Waste disposal Laws These regulations specify general design and performance standards for Under allernative 3 - Permeable Cap, the action includes the excavation of |Relevant &
(MGL c.21C), 310 CMR 30.001-009, the filter bed cover system, potential gas control, storm water control, waste material from the area east of the former filter bed area and removal of |Appropriate
30.590-593, 30,633, 30.660-666. closure, monitoring, corrective action, and post-closure care. These contaminated wetlands sediment. These materials will be placed within the
regulations apply to all hazardous waste management facilities. 0U3/Site & filler bed area prior to installation of the permeable cap. The
alternative will address the relevant and appropriate performance requirements
of these regulations for the former filter bed area. A monitoring program will be
developed to monitor and maintain the filter bed area after construction.
Air State _
Massachusetts Air Pollution Control These regulations establish the standards and requirements for air Under Alternative #3-Permeable Cap, excavation and material handling Applicable
Reguiations (310 CMR 7.09) pollution control in the Commanwealth. Section 7.09 details requirements | operations associated with capping activities could generate ambient air quality

ARARs - Applicable or relevant and appropriate requiremants.
RCRA - Ci tion and y Act.

CFR - Code of Federal Regulations.

CWA- Clean Water Act.

EQ - Executive Order.

EPA - Environmental Profection Agency.

FR - Federal Register

USC - Unitea States Code.

NPDES-National Pollutant discharge elimination system,
CERCLA - C E R
Compensation, and Liability Act.
SDWA - Safe Drinking Water Act.

™ Toxicity blained from U.S. E

)

Agency (EPA) Integrated Risk Information System (IRIS) 1999, and Health Effects Assessment Summary Tables (HEAST) FY1998
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for

ly used for drinking water. Pmrylmwmm
vaac;

: T o — =Y oy T - Taken o Al s T Ty
Chemical S ARARs
Groundwater Federal
Federal Safe Drinking Water Act MCLs are enforceable standards that regulale the concentration of specific organic and ﬁ.lamﬂw'i’zmmmnﬂmoﬁpﬂﬂwmsﬂuMsﬁdﬂmLWLPﬂhAmﬂBmﬂﬁﬁwﬂwW
Maximum Contaminant Levels W:mmmﬂsMnmmdmmﬂbmﬂyaﬂmWMm “hot spots™ in LNAPL Pool C and d in the di of both the
(MCLs) (40 CFR 141.11-141.16) public. drinking water suppies. They aiso may be LNAPL and the VIOCs through natursl attenuation.

; ing i of the source ORC will be added to the excavation for an
initial ef g F ing the inilial ORC treatment the
! will inue to through natural attenuation. Alternative
12 also for andior treating the groundwater in order to
migration and/or reduce di phase This a Includes annual
groundwater moniloring in order to track decreases in
LNAPL volume and dissolved-phase over time.

MCLs are listed in Table 2-15 for compeunds of concem at
OU-3/ IRP Site 21,

not been

dforap dof

Following removal of the contaminant source ORC will be added to the excavation for an
initial the initial ORC treatment the dissolved-phase

Federal Safe Drinking Water Act MNon-zero MCLGS are nonenforceable health goals for public waler sysiems. MCLGs are 12 of p d soil fmm LNAFL Pacls A and B and| Relevant and Appropriate
Maximum Contaminant Level Goals | sel al levels that would result in no known or expected adverse health effects with an “hot spots” in LNJ\PL Pool C and in the dissol / of both the
(MCLGs) (40 CFR 141.50-141.51) | adequate margin of safety. Non-zero MCLGs are 10 be used as goals when MCLs have| LNAPL and the VOCs through natural attenuation,

greundwater monfloring in order 1o track decreases in LNAPL volume and dissolved-phase
contaminant concentrations over time. MCP Methed 1 GW-1, GW-2 and GW-3 standards are
listed in Table 2-15 for compounds of concemn at OU-3/ IRP Site 21,

will 1o through natural attenuation. Alternative
12 also o for andior treating the gr in order to cont
migration and/or reduce di phas: i This annual
manitoring in order to frack decreases in
LNAPL volume and d-phase over time.
State
|Massachusetts Drinking Water These standards establish State MCLS for organic and i that |Alemative 12 includ soil from LNAPL Pools A and B and|Relevant and Appropriate
Standards (310 CMR 22.00) have been determined to adversely affect human health in public drinking water “hol spots” in I.NAPL Paoal C mﬂ di inthe of both the
systems, They are to be used where they are more stringent than Federal MCLs. LNAPL i and the VOCs through natural altenuation.
Following removal of the contaminant source ORC will be added to the excavation for an
initzal of g ter. F g the initial ORC treatment the dissolved-phase
i lons will ta d through natural attenuation, Allemative
12 also includ i ies for p g andior treating the g d in order lo contai
migration andior rtducn dissolved-phi This ive i annual
groundwater monitoring in order to track decreases n
LNAPL volume and dissolved-phase contaminant concentrations over time
Massachusetts Contingency Flan These are Igated g the risk posed by COCs in 12 Incl ation of soil from LNAPL Pools A and B and|Relevant and Appropniate
|Method 1 GW-1 Standards (310 groundwater under MCP. TheHCPMﬂhoﬂlGdewlmyw;rfw “hot spots” in LNAPL Pool C and in the di of both the
CMR 40.0974) where the state standard is more resirictive than the federal MCL or MCLG, | LNAPL i and the d VOCs through natural attenuation.
or for which no MCL or MCLG cumently exists, Primary threat COCs in are| Fi g of the source ORC will be added o the excavation for an
VOCs. initial of g Fi g the initial ORC {reatment the dissolved-phase
i will inue to through natural attenuation. Alternative
12also i t for p g andior treating the g in arder to
migration mmmo This annual
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ARARS Table Hanscom AFB OU-3/IRP Site 21 Selected Remedy

T = 1 — T S T T
Location Specific ARARs
| Surface water and wetlands Federal
Fish and Wildiife Coordination Act This act requires consultation with the Fish and Wildife Service and the state widiife g 1o the Comg ive Ecological Analysis (LEC, Augus! 1897), the Shawsheen | Applicable
(16 USC 661 et seq.) resource agency if alteration of & body of waler, ge ol p into 3 | River and if's banks are part of the Z System, ive 12 does not alter
wetland, will occur as a result of off-site | ies. Consultation is strongly the river or discharge pollutants into a wetiand. Since Al 12 inch ling a
recommentded for on-site actions. This provides protection for actions that would affect trench approximately 120 to 200 feet south of the Shawsheen River and the discharge of
slreams, wetlands, other water bodies or protected habitats. Any action taken should treated groundwaler into the base storm drainage system which discharges inlo the river,
protect fish or wildlife, and include measures developed to prevent, mitigate, or precautions will be taken to ensure that this alternative does not alter the river or discharge
compansate for project-related losses 1o fish and wildlife poliutants into a wetland. These include the installation of hay bales and/or silt fencing
between the sile and the river 1o ensure that surface runoff from the open excavation area
does not transport silt into the the river and/or wetland. Also the the effiuent from the
g system will be and analyzed to ensure compli with
requlatory discharoe parametors.
Other Natural R es
P of Fl E i A i AM‘OCFRGmiath palicy for carrying out p of the P of| A g to the C ive E lysis (LEC, Augusl 1997), the Shlwnm Applicable
omm 1888 (40 CFR 6, A dix A)| Floody ive Order. Under this order, federal agencies are required to avoid | River and ﬂ 's banks (Zone 5) are located within a 100-year floodplai 12
iy effects, i harm, and restare and preserve natural and dool not include any activities within the 100-year ficodplain, .Ahu the I'Inudplaln liompt
hanaﬂclal wvalues of the floodplain. apacity and hydraulics will not be ch d by this al ive, Since £ Ive 12
g & trench app 120 ln 200 feet south of the Shawsheen River. precautions
wﬂlbcukanioeﬂsmma!mb allemnative has no effect on the natural and beneficial values
of the floodplain. These include the installation of hay bales andior silt fencing between the
site and the 100-year flocdplain o ensure thal surface runoff from the open excavation area
does not ranspont silt into the Nloodplain.
State
i E: ed Species | TheC of M; husett hlt yio h, list, and profect any 0 to the Comp i gical Analysis (LEC, August 1987), the spumad turtle (aj Applicable
Act, 321 CMR 10,00, (MGL ¢, 131A) | species d d end d, or of olherspemal concem. These species |specles of Special Concem, as listed by has bean ob d in the Wetland Z
are listed as ejther endangered, threatened, or species of special concern in the System, however, Alternative 12 does not include any activities within the wetland. Since
regullﬂun! Actions must be conducted in a manner that minimizes the effect on Alternative 12 g a trench ap 120 lo 200 feet south of the
listed endangered species and species listed by the Massachusetts | Shawsheen River and long-term ,o\‘, o including some wells adj: to
Natural Heritage Program. the river, precautions will be taken to the p ial effect on species
These include the briefing of site workers that if the spolted turtle is observed in the area of
site work then actions (stop work of relocate turthe out of danger) are 1o be taken to preclude
threatening or endangering the turtle. The requirement for this briafing will be included in the
construction work plan and operation, mal and monitoring plan.
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ARARS Table Hanscom AFB OU-3/IRP Site 21 Selected Remedy

[NPDES} Regulations (40 CFR 122-

__Modia. | __Requirement i | Requirement Synopsis I _Action to be Taken to Attain Reguirement I Statug
Action Specific ARARs
Surface waler Federal
Clean Water Act Mational Poliutant These disch i i and best 12 includes recovery, and disch: to the base storm Relevant and Appropriate
Discharge Elimination System management practices for any direct dlscnaloo from a point souru Into surface water.

drainage system which has outfalls in the Shawshsen Flivcr The effluent from the
groundwater treatment system will ba

and
pal

1o ensure with

Criteria (AWQC), 33 U.S.C 1314(a):
40 CFR Part 122.44)

Federal AWGC Include (1) criteria for protection of human health from toxic prop

c fons in g wells adj; fo the Sh River will i

of contaminants ingested through drinking waler and aquatic organisms, and (2) criteria
for protection of aguatic life.

:[Relevant and Approp

anbemmmmmMmmwuqmﬁyummpuuuhmmma
groundwater and (o assure that AWQC are baing metl.

cause a violation of applicable water quality standards

Stato

Clean Waters Act - Surface Waler This act and p the requi i d o tain the quality of Al 12 recovery, and di ge of to the base storm Relevant and Appropriate

Digcharge Permit Program (314 surface walers by g the direct ge of to surface waters. Direct drainage system which has outfalls in the Shawsheen River. The effluent from the

CMR 3.00; MGL c. 21 26. of to surface waters must meet effluent discharge limits groundwater treatment system will be and anal o ensure pli with

153) established by this program,_ & ;

Massachusetis Surface Water These reguiations limit or prohibit discharges of poliutants lo surface waters o assure |( in itoring wells adj to the Shawsheen River will conti and A

Quality Standards (314 CMR thal surface water quality standards of the receiving waters are protected and 1o be monitored to determine whether river water quality is being impacted by contaminaled

4.05(3)(b)5-8; MGL c 21 5 26-| mai d of attai Disch; may be limited or prohibited to pMn:lmwnqw groundwater, and to assure that MA standards are being met.

53) and not i with the atiai of uses in and adj

segments. This may perain to both discharges to surface water as a result of
remediation and any onsite surface walers affected by sile conditions.
dwat Fodoral
RCRA 40 CFR Part 264, Subpan F- General facilities requi for gi d itoring at affected facilibes and o will be in with these requirements, TRelevant and Appropriate
Rlll!ua from Solid Waste general req for action prog) if ired, at the affected
Units {40 CFR 264.90- facilities.

264 |01 and 265.90-265.94)
ru-mmmmwwm Menwmmmmumapmnmmmmmsm i or ve 12 i 1} donc:mlmmmu To ensure that the ORC ﬁ.ﬁemﬂmwnn
Underground Injection Control into the subsurf: with the of these reg the

Program {UIC) Subparts CD and E qunntll-ol 1o be injected will be included in the desiqn ana submiited to EPA and MA DEP for

(40 CFR 144.21-144 55) and and the g g will assess the impact of

the ORC. Also the contigency for grouunwaier recovery frurn the trenches receiving the ORC
can be implemented to remove the ORC if determined lo be necessary.

|mr|m Pi These reguk require g g al sp g units that treat, G g will be in with these requirements.

(310 CMR 30.660-30.679) store or dipose of waste. i limits for the

constituents are specified in 310 CMR 30.668.

] This prog is g 1o protect state groundwaters for their highest patential use by| Aftemation 12 does not include any discharge to groundwater, However, Altemative 12 does |Relevant and Appropriate
Discharge Permit Program (314 qulating discharges of peliutants to state g and ring the MADER to Includes un]ar.ﬂon of ORC Into the groundwater, To ensure that the ORC injection complies

CMR 5,00, MGL ¢.21 Sections 26- | regulate the oullels for gr isct and iated wmk:. These with 1he of these ions the p ities to be Injected

53) regulations set cmuam limits for the di ge of pall og will be included in the design and submited 1o EPA snd M.& DEP for comment and

welis used exclusively to replenish an aguifer with nn:umlmmd waler are nmmpi and the will assess Il‘ln m\y.\aﬂ of the ORC,
from this requirement. Uncontaminated water is water which upon discharge could not Also the igency for g y from the g the ORC can be

lmphmemeﬁlu remove the ORC ddmnumdmblmunry

28.11)

MA Application of Remedial These consist of for the app of dditives to 12 includes injs of ORC into the groundwater. To ensure that the ORC | Relevant and Appropriate
Addilives (310 CMR 40.0046) the subsurface. plies with the of these reg the
quantities 1o be injected will be included in ‘he deslgn ancl submitted to EPA and MA DEP for
and and the gram will assess the impact of
the ORC. Also the contingency I'or groundwater reccwarv fmm the trenches receiving the
ORC can be implemented {o remove the ORC if determined to be necessary.
MA Standards for Analytical Data for This policy ds the: ds for analylical data submitted to the All sampling plans will be gned with of the y ds p din |To Be Consi d
|Remadial Response Action. Bureau MADEP this policy.
of Waste Site Cleanup Policy 300-
ﬁ%& Underground Injection Control These regulations require acquiring a permit in order to inject wastes, i or i ve 12 ) of ORC mta the groundwater. To ensure that the oac “|Relevantand Appropriate
(UIC) Program (310 CMR 23 01- olher subst Into the subsurf: inject lies with the

of these reg

quantities to be In].ec‘ted will be included In lhe d&sngn lnd submitied to EPA and M.‘\ DEP for
and and the g gram will assess lha Impacl of

the ORC. Also the lnt ﬁurn the h g the

mcmwmmulomammwmummmmnmsm
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ARARS Table Hanscom AFB OU-3/IRP Site

21 Selected Remedy

Wedia £ Reouirement | Reaul T i T Acion i be Tiken 1o Allsin Reaul T St
Acticn Specific ARARs
Wasie al
Resource Conservation and These reqr establish the maxi of far which ive 12 the disp of d petrok product and | d
Recovery Act (RCRA) Identification the waste would be a RCRA-charactenstic hazardous waste for toxicity. soll which may be classified as . Also this g
and Listing of Hazardous Wastes (40 treatment. The treatment method would have Ina ial to g h dous wastes such
CFR 261.24) as activaled carbon used to treal groundwater. mspos.nl oﬂhan wastes will comply with the
substantive requirements of these requiations.
[RCRA - has been delegated the authority 10 these RCRA - 121 the disposal of d petroleum product and p
Generators of Hazardous Wule (40 through is state waste Q tati 30il which may be as Also this i ar
CFR Pan 262) The mmmu\e to g dous wastes such|
as aclivated carbon used to treal groundwaler. msposﬂmmmmmmu
substantive requirements of these requlations.
Stata
MAHWMR, Use and Management of] These dations set forth requi for use and of contail and Packing and lation of d product, sludges, and other material will |Relevant and Appropriate
Containers, 310 CMR 30,689, tanks at hazardous waste facilities, adhere to these standards,
Storage and Treatment in Tanks,
|310 CMR 30 653
Massachusells Hazardous Waste and for of waste that Al 12 the disp ot = product and petral d | Applicab
Management Rules (HWMR), 310 address general waste nt the d of 50il which may be ified as hazards Also this
CMR 30.300-30.371, Requirements | hazardous waste prior o off-site disposal, preparing the wastes for ship The method would have the p tog dous wastes such
for Generators and prepar waste as activated carbon used o freat groundwater. mmwmmmwmm
substantive requirements of these requiations.
Solid Waste Disposal Laws (MGL ¢. These regulations govemn the disposal of solid waste in Massachusetts Dispasal of solid waste g from i vith i with this e will |F and Appropriale
21H, MGL ¢. 111, Sections 1604 have to be disposed of property in with these laws.
1504 1/2) 310 CMR 18.100-1581
Air |Fodaral
RCRA, - Air Emission Standards for | Contains air i for equip leaks al waste TSD | Wp product [Relevant and Approprale
Equipment Leaks (42 USC 6924, 40 facilities. wmmsmmmmummmmmmm mammdnmmm kam‘dlmm:m and will
CFR 264, Subparl BB ion. I is 1o eq: wastes with be monitored for leaks.
organic mn:eimm of at least 10% by weight.
Massachusetis Air Pollution Control | These regul ish the ds and req for air poll control in I tive 12 inch ion of petrok i d soils and the excavation and | Applicable
Regulations (MGL c.111 the C ith. Section 7.09 details requirements for ambient air quality material perations could g ambient air quality issues. Air menitoring will be
142A-142M, 310 CMR 7.09 and {dust, oder) during construction and demelition activities, Section 7.18 details d d duri jon and seil g lvitles such as the potential use of
7.18) requirements for air pollution controls for volatile organic compounds. g to treat soil on-site. actions will be conducted
with air i quip and engi g controls will be implemented as required o
meellhtonu‘aunns. Under CERCLA, only the i of these lat
___wouid apoly 1o tnis ahemative,

CFR - Cote of Federal Regulations.
CMR - Code of Massachusels Reguistions.
CWA- Clean Water Act

EPA Agancy

MGL - Massactunety General Laws
SC - United States Code

ARARS - Appicable of refevant and aporopriate requsemens.
RCRA - Rescurce Conservation and Recovery Aot

MNPDES-Nasonal Polutart discharge eliminaton sysism

CERCLA - Comprahenssa Envirenmental Respansa,
Compensabon, and Liskity Act

SDAWA - Sate Drinking Watar Act

GAL - Granular Activeted Carbon

VO - Violatile Organic Compounds
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