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EXECUTIVE SUMMARY

This annual report documents the results of long-term monitoring activities performed in 2005 at
Areas of Contamination (AOCs) 32 and 43A at Devens, Massachusetts (the former Fort Devens).
Fort Devens was identified for cessation of operations and closure under Public Law 101-510, the
Defense Base Closure and Realignment Act of 1990 (BRAC Act, or BRAC), and was officially
closed in September 1996. AOCs 32 and 43A are located in Transfer Lot 10, an area transferred to
MassDevelopment and redeveloped as a warehouse in 2001.

AOCs 32 and 43A are historically contaminated locations in the northeast portion of what was the
Main Post at the former Fort Devens, near the intersection of Cook and Market Streets and just
south of Shepley’s Hill Landfill. AOC 32 comprises the former Defense Reutilization and
Marketing Office (DRMO) West Yard, East Yard, Tire Recycling Yard, office, and warehouse.
The DRMO East Yard and office are now covered by the northern third of the current warehouse.
The primary contaminants at AOC 32 are detected in groundwater in the vicinity of the former
location of waste oil underground storage tank (UST) No. 13 and consist of chlorobenzene,
dichlorobenzenes, trichloroethene (TCE), and volatile petroleum hydrocarbons. The former
location of UST No. 13 lies above the eastern portion of a north-south trending bedrock ridge
beneath the warehouse. UST No. 13 was installed just above shallow bedrock. There is no
overburden aquifer at the former location of UST No.13, and contamination extends into bedrock.

AQC 43A, the former Petroleum, Oil, and Lubricants (POL) Storage Area, is located adjacent to
AOC 32. AOC 43A is mostly covered by the western third of the warehouse and paved areas west
of the ‘warehouse. Contaminants historically detected at the POL area include total petroleum
hydrocarbons, TCE, benzene, toluene, ethylbenzene, and xylene. Arsenic and manganese have
also been detected above cleanup goals and may be attributed to reducing conditions caused by the
contaminants. AOC 43A lies to the west of the bedrock ridge. Bedrock is deeper at AOC 43A
than at AOC 32, and the water table at AOC 43A lies within overburden materials.

The U.S. Army Corps of Engineers — New England District collected groundwater elevation data in
June and October 2005 at a total of 27 monitoring wells at AOCs 32 and 43A to aid in assessing
groundwater flow and contaminant migration. Analytical samples were collected at nine AOC 32
and nine AOC 43A monitoring wells. Interpretive groundwater elevation contours based on 2005
data indicate contaminant migration potential is to the east in the vicinity of UST No. 13 before
turning north to northeast with regional flow. At AOC 43A, contaminant migration potential is
interpreted to be southerly near the northwest comer of the warehouse before turning to the
southwest and west across the southern end of Shepley’s Hill and along a westward trending
bedrock trough. Bedrock groundwater flow at AOC 43A is interpreted to be to the southwest. It
should be noted however, that actual bedrock groundwater flow directions at both AOCs are
determined by both hydraulic gradients and fracture orientation. These interpretations are
consistent with the conceptual site model for the sites.

Analytical samples collected at AOC 32 monitoring wells showed persistent exceedances of
cleanup goals at monitoring well 32M-01-18XBR, located immediately south of the UST No. 13
tank grave, although dichlorobenzene concentrations were Jower in October 2005 than in several
previous sampling events. This decrease in contaminant concentrations is encouraging; however,
continued sampling is necessary to determine whether this is part of a trend or, alternately,
reflective of groundwater and sampling/analysis variability. The only other AOC 32 exceedances
were for arsenic, lead, and manganese in well pair 32M-01-14XOB/-14XBR approximately 180
feet northeast of the UST No. 13 tank grave. Arsenic, lead, and manganese have not been shown to
be associated with UST 13, and their source has not been identified.

MACTEC ENGINEERING AND CONSULTING, INC.
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High arsenic and manganese concentrations could be associated with reducing conditions created
by degrading organic material. No contaminant exceedances were noted in other AOC 32
monitoring wells, several of which are located in the vicinity of 32M-01-18XBR and the former
location of UST No. 13. These wells show no evidence of the migration of contaminants away
from the UST No. 13 area at levels of concern.

Because analytical samples collected at AOC 43A in June, similar to samples collected in 2003,
and 2004, did not show any cleanup goal exceedances, AOC 43A samples were not collected in
October 2005, in accordance with the recommendation of the 2004 annual report.

Groundwater flow directions interpreted from 2005 data appear consistent with historical
interpretations in spite of recent construction at Transfer Lot 10 and use of a different array of
monitoring wells from which to collect data.

In addition to the monitoring well inspection performed during sampling activities, AOC 32 and
43A monitoring wells were inspected in detail in December 2005 and January 2006 to identify
maintenance needs and priorities. The inspection identified the need for several new road boxes
and other maintenance items. Maintenance activities were performed in January 2006 and included
replacing or resetting the road boxes and/or surface seal for 12 wells. In addition, the internal riser
of one well was repaired, and three wells were redeveloped.

Recommendations for 2006 sampling consist of the following:

¢ Discontinue sampling for chemical analysis at SHL-15 and 32M-92-01X, but retain for
groundwater elevation measurements.

s With the exception of SHL-15 and 32M-92-01X, continue monitoring contaminant
trends, seasonal effects, and geochemical trends (dissolved oxygen, oxidation-
reduction potential} in the same wells monitored in October 2005.

+ With the exception of SHL-15 and 32M-92-01X, continue semiannual sampling
frequency in the same wells monitored in October 2005.

» Complete preparation of an updated Long-term Monitoring Plan for the combined sites
to reflect the warehouse post-construction conditions.

¢ Measure groundwater elevations at all AOC 32 and 43A wells for use in plotting
groundwater contours and evaluating flow directions.

MACTEC ENGINEERING AND CONSULTING, INC.
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1.0 INTRODUCTION

This annual report documents the results of long-term monitoring activities performed in 2005 at
Areas of Contamination {(AOCs) 32 and 43A, Devens, Massachusetts. Long-term monitoring
activities were completed by the U.S. Army Corps of Engineers (USACE) - New England District
in accordance with the Record of Decision (ROD) (Horne, 1998), and the approved Long-Term
Monitoring Plans (LTMPs) (SWETS, 20012, 2001b). MACTEC Engineering and Consulting, Inc.
(MACTEC) prepared this annual report as a component of Contract GS-10F-0157K, Delivery
Order W912WJ-05-F-0036, under the direction of the USACE - New England District. This
annual report covers June and October 2005 sampling events.

Fort Devens was identified for cessation of operations and closure under Public Law 101-510, the
Defense Base Closure and Realignment Act of 1990 (BRAC Act, or BRAC), and was officially
closed in September 1996. Portions of the property formerly occupied by Fort Devens were
retained by the Army and renamed the Devens Reserve Forces Training Area (RFTA). Areas not
retained as part of the Devens RFTA were, or are in the process of being transferred to new owners
for reuse and redevelopment. AOCs 32 and 43 A are located in Transfer Lot 10, an area transferred
to MassDevelopment and redeveloped as a warehouse in 2001. Because residual groundwater
contamination remains at AOC 32, the Army continues to perform long-term monitoring at the
AQOCs,

AQOCs 32 and 43A are historically contaminated locations in the northeast portion of what was the
Main Post at the former Fort Devens (Figure 1-1). AOC 32 comprises the former Defense
Reutilization and Marketing Office (DRMQ) West Yard, East Yard, Tire Recycling Yard, office,
and warehouse located near the former intersection of Cook and Market Streets (Figure 1-2). The
DRMO East Yard and office are now covered by the northern third of the current warehouse
(Figure 1-3). AOC 43A, the former Petroleum, Qil, and Lubricants (POL) Storage Area, is located
east of Cook Street and between the former locations of Market Street to the north and Antietam
Street to the south (Figure 1-2). An extensive bedrock outcrop existed just outside the fence
defining the eastern edge of AOC 43A. AOC 43A is now mostly covered by the western third of
the warehouse and paved areas west of the warehouse (Figure 1-3).

The land surfaces at AOCs 32 and 43A were modified by the construction of a large warehouse
that was completed in 2001 (Figures 1-2 and 1-3). Bedrock outcrops east of the DRMO East Yard
and east of the POL Storage Area were removed to make room for construction of the warehouse,
and the warehouse and pavements cover major portions of both AOCs, altering local recharge
patterns to overburden and bedrock and potentially altering the site hydrology. Most existing
monitoring wells were destroyed in the process. New replacement monitoring wells were installed
at locations to monitor groundwater flow patterns and contamination around former release points.

A Site Investigation (SI), Remedial Investigation (RI), and a Feasibility Study (FS) were completed
for each AQC, but the sites were combined administratively under one ROD and are combined in
one section of the Five-Year Site Review (HLA, 2000, Nobis, 2005). There are separate Monitored
Natural Attenuation {MNA) Reports (SWETS, 2000b and 2000c) and current LTMPs are
appendices to them (SWETS, 2001a and 2001b).

MACTEC ENGINEERING AND CONSULTING, INC.
1-1
P:\Projects\DEVENS\AOC 32_43A\2005 Annual Rpt\Winal\32-43A-AnnRpt2003-final.doc



2005 Annual Report, Areas of Contamination 32 and 434 Final
Devens, MA March 2007

1.1 AOC 32 BACKGROUND

AOC 32 was an active materials storage facility from at least 1964 to 1995. It consisted of three
fenced areas where various materials were processed and stored. The former location of 35,000-
gallon waste oil underground storage tank (UST) No.13, located northeast of the DRMO office
(Building T-204), is also included in AOC 32. The DRMO Yard on the west side of Cook Street
(West Yard) contained used equipment, including lead-acid batteries, telecommunications
equipment, and administrative equipment. The yard on the east side of Cook Street (Fast Yard)
was used for disassembling vehicles and contained scrap metal, tires, stored items ready for sale,
and used photographic solutions. The Tire Recycling Yard bordered the north edge of the East
Yard.

Upon excavation and removal in 1992, UST No.13 was found to be in good condition with no
holes, perforations, or severe corrosion (ATEC, 1994). Associated piping appeared to be in good
condition; however, soil located at the south end of the tank in the vicinity of the fill port appeared
contaminated. In addition, soil within the excavation along the bottom and at the south end was
contaminated and had a petroleum odor. Approximately 227 cubic yards (369 tons) of waste-oil
contaminated soil was removed and disposed of off-site as part of the tank excavation. Bedrock
was encountered at between five and nine feet below grade. Figure 1-3 shows the footprint of the
new warehouse overlying former AOC 32 features.

1.2 AOC 43A BACKGROUND

AOC 43A consisted of a fenced lot that served as the central distribution point for all gasoline
stations at Fort Devens during the 1940s and 1950s, and was subsequently used to store fuels for
various purposes. Early configurations of the distribution facility consisted of a main gasoline
station (T-401) and a pump house associated with two 12,000-gallon aboveground storage tanks
(ASTs) and two 8,000-gallon ASTs, and a second gasoline pump house (T-186) which was
associated with four 12,000-gallon USTs and one 10,000-gallon UST (Figure 1-2). Gasoline was
delivered by rail car and transferred to tanks (Horne, 1998).

Between 1965 and 1972, four ASTs located in pit behind T-401 were removed, and in 1989 and
1990, three USTs and 800 cubic yards of soil were removed from beneath the pump house
(Ecology and Environment [E&E], 1994; Horne, 1998). Also in 1989 and 1990, five USTs located
near the pump house and listed as storage tanks for fuel oil were excavated. By 1990 all the
historical USTs and ASTs had been removed and replaced with 5 double-wall fiberglass 20,000-
gallon USTs that were used to store fuel for military vehicles. These 20,000 gallon tanks were
removed in 1998 are not known to have been a source of contamination (Dames & Moore, 1998a,
b, ¢, d, and e). Figure 1-3 shows the footprint of the new warehouse overlying former AOC 43A
features.

1.3 RECORD OF DECISION FOR AOC 32 AND AOC 43A
A ROD for the combined sites was signed in February 1998 (Horne, 1998). The selected remedy

for the AOC 32 Soils Operable Unit was Alternative 6: Excavation and Off-site Disposal. The key
components of this alternative consisted of the following:

MACTEC ENGINEERING AND CONSULTING, INC.
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* Excavation of 1,300 cubic yards of contaminated soil and asphalt from the central
portion of the East Yard

* Disposal of excavated material at an off-site location
e  Backfill and revegetation

* Monitoring groundwater after five years

The selected remedy for the AOC 32 UST 13 Groundwater Operable Unit and the AOCs 32 and
43A Groundwater Operable Unit was MNA (with long-term monitoring). The key components of
this alternative consisted of the following:

» Establishing institutional controls to prevent intrusion into or installation of wells into
the known areas of bedrock contamination;

» Allowing for MNA by naturally occurring microorganisms in the groundwater;
¢ Installing additional groundwater monitoring wells;

¢ Collecting and incorporating additional field data into groundwater flow and
contaminant transport models;

¢ Performing long-term monitoring and reporting annually on groundwater quality;

¢ Reviewing field data, modeling predictions, and compliance with applicable or
relevant and appropriate requirements at five-year intervals; and

* Reviewing the need for continued monitoring and additional action at the site every
five years for 30 years or until contamination is reduced to acceptable concentrations.

The evaluation of contaminants and potential receptors at AOCs 32 and 43A considered that the
sites would remain in an area restricted by deed to include limited development and a ban on the
installation of wells for drinking water. The current combination of parking lot development and a
warehouse (industrial use) is compatible with that intention, and no zoning changes are anticipated.

Groundwater is not to be available for human consumption. There is limited surface water and no
identified aquatic habitat (an infiltration basin at the south-west corner of the warehouse is
normally dry, with the water table estimated to be at least 10 feet below the bottom elevation of the
basin).

If the MNA results indicate that the groundwater contamination plume cannot be remediated within
30 years, appropriate additional cleanup actions are to be evaluated and implemented. If there is an
indication that contaminants are migrating into the currently established Zone II boundary or an
area sufficiently inside that boundary according to criteria in the ROD (that at a minimum will
meet drinking water standards), then the Army will implement an additional remedial action which
will be protective of human health and the environment.

MACTEC ENGINEERING AND CONSULTING, INC.
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Because the selected remedies may result in hazardous substances remaining on-site in soil and
ground water above certain health-based exposure levels, five-year reviews will be performed to
ensure that the remedy at each AOC continues to provide adequate protection of human health and
the environment.

1.4 SUMMARY OF MONITORED NATURAL ATTENUATION ASSESSMENT
REPORTS

Quarterly groundwater sampling completed between January and October 1999 at AOCs 32 and
43A demonstrated that the contaminant plume did not appear to be migrating further, and semi-
annual sampling rounds were recommended to monitor the downward trend of concentrations over
time (SWETS, 2000b and 2000c). It was concluded that additional sampling was needed to
determine whether the future warchouse would have an effect on the migration of contaminants or
groundwater contours. Subsequently, a separate LTMP for each AOC was issued in April 2001 as
Volume I, Appendix E to each report (SWETS, 2001a and 2001b).

1.4.1  AOC 32 Monitored Natural Attenuation Results

Additional piezometers and monitoring wells were installed in 1999 for a total of thirteen sampling
points. Geochemical parameters were measured and the Mann-Kendall test was used to assess the
statistical trend for wells where contaminants exceeded a cleanup goal, such as individual carbon
range fractions comprising extractable petroleum hydrocarbons (EPH) or volatile petroleum
hydrocarbons (VPH). Four data points were developed and trends for organics were downward,
except for Ce-Cyy aromatics, which did not have a definable trend. Inorganics were not evaluated.
Predominant metals exceeding clean-up goals were arsenic, lead, and manganese.

There was no significant change required to the remedies specified in the ROD.
1.42 AOC 43A Monitored Natural Attenuation Results

Ten monitoring wells and four small-diameter microwells were available in 1999 for quarterly
groundwater sampling. Natural attenuation parameters were measured as for AOC 32. The Mann-
Kendall test was used to assess a statistical loss in contaminant concentrations. Four EPH and
VPH data points were developed, and only trichloroethene (TCE) showed a downward trend. The
other results were qualified. The Mann-Kendall tests were still calculated for inorganics. Most
metals showed downward trends.

There was no significant change required to the remedies specified in the ROD.

1.5 SUMMARY OF LONG-TERM MONITORING PLANS

A LTMP for each AOC was prepared as Appendix E to each MNA Report (SWETS, 2001a and
2001b). The new warehouse was in its planning stage when the LTMPs were prepared, and the
LTMPs described future groundwater sampling locations, frequency, and analyses. They also
described components specified in the ROD to assess/report remedial progress, and establish
specific performance standards for assessment. However, because each plan has some component
that is specific to its AOC, a brief summary is provided.

MACTEC ENGINEERING AND CONSULTING, INC.
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1.5.1 AOC 32 Long-Term Monitoring Plan

The 2001 LTMP for AOC 32 is based on the interpretation that a north-south trending bedrock
ridge lies under the former location of the DRMO Office and forms a groundwater divide.
Groundwater east of the bedrock ridge was interpreted to flow generally to the east, while
groundwater west of the ridge was interpreted to flow generally to the southwest. The UST No.13
area is near the centerline of the divide; however, groundwater was interpreted to flow to the east,
which was considered when placing monitoring wells and borings. At the time of LTMP
preparation, AOCs 32 and 43A were undergoing modification with the construction of a
warehouse, and most existing monitoring wells were destroyed. The LTMP included the following

items:

Installing ~ sixteen ~monitoring wells and piezometers to replace wells
destroyed/abandoned during warehouse construction.

Sampling designated monitoring wells for VPH, EPH, volatile organic compounds
(VOCs), polychlorinated biphenyls (PCBs), manganese, arsenic, and lead.

Monitoring groundwater levels quarterly at new and existing (32M-92-01X, 327-99-
02X, and 32M-92-03X) monitoring wells on a quarterly basis for one year to observe
the influence of the new building. Once the groundwater contours had stabilized,
additional sentry wells would be installed, as necessary, based on flow direction.

Installing additional wells, if needed, to identify flow directions.

Contaminant migration assessment had the following components:

Natural attenuation would continue to be considered effective if the plume with

concentrations exceeding cleanup goals did not increase in size and migrate from Lot
10.

No additional wells would be installed if the contaminants of concern showed a
reduction in concentration, demonstrating that MNA is working. Additional field
actions might be implemented if cleanup goal exceedances were detected.
Recommendations would be made in the Annual Report.

NA would continue to be considered effective if contaminants of concern are being
reduced to levels within the duration criteria in the ROD. The Mann-Kenda)l test
would be used to assess for statistical loss in contaminant concentrations. Ideally, four
to ten data points would be needed. Mann-Kendall statistics were provided only for
those wells where contaminants exceeded a clean-up goal, such as the individual
carbon range fractions that comprise VPH or EPH.

The need for additional assessment/remedial action would be evaluated if contaminants
of concern were not being reduced in the source wells. Trend analyses would be
conducted every five years, to coincide with the Five-year Review, on source area
wells with contaminants of concern exceeding cleanup concentrations.

MACTEC ENGINEERING AND CONSULTING, INC.
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1.5.2 AOC 43A Long-Term Monitoring Plan

The 2001 LTMP for AOC 43A is based on the interpretation that the AOC lies west of the north-
south trending bedrock ridge and that groundwater beneath AOC 43A flows generally to the
southwest. At the time of LTMP preparation, AOCs 32 and 43A were undergoing modification
with the construction of a warehouse, and most existing monitoring wells were destroyed. The
LTMP included the following items:

Installing six monitoring wells to replace wells destroyed/abandoned during warehouse
construction.

Sampling designated monitofing wells semiannually for VPH, EPH, VOCs, PCBs,
manganese, arsenic, and lead.

Monitoring groundwater levels quarterly at new and existing (43M-93-05X and
Campanelli property wells 63BD9901 through 63BD9904) monitoring wells on a
quarterly basis for one year to observe the influence of the new building. Once the
groundwater contours had stabilized, additional sentry wells would be installed, as
necessary, based on flow direction.

Installing additional wells, if needed, to identify flow directions.

Contaminant migration assessment had the following components:

Natural attenuation would continue to be considered effective if the plume with
concentrations exceeding cleanup goals did not increase in size and migrate from

Army property.

No additional wells to be installed if reduced chemical of concern concentrations
demonstrate that MNA is working. New field actions possible if uncharacteristic
cleanup goal exceedances were detected. Recommendations to be made in the Annual
Report.

NA would continue to be considered effective if contaminants of concern are being
reduced to levels within the duration criteria specified in the ROD. The Mann-Kendall
non-parametric rank correlation trend analysis method was proposed to be used to
assess statistical trends in contaminant concentrations. Mann-Kendall statistics would
be provided only for those wells where contaminants exceeded a clean-up goal, such as
the individual carbon range fractions that comprise VPH or EPH.

The need for additional assessment/remedial action would be evaluated if contaminants
of concern were not being reduced in the source wells. Regression analyses would be
conducted every five years, to coincide with the Five-year Review, on source area
wells with contaminant of concern that exceed cleanup concentrations.

New monitoring wells would be placed to determine groundwater contours first, and then to
conduct monitoring according to the following guidance:

MACTEC ENGINEERING AND CONSULTING, INC,
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¢ As quarterly groundwater sampling conducted in 1999 demonstrated that the plume did
not appear to be migrating further, semi-annual rounds would determine the downward
trend of concentration over time.

s Additional sampling would be needed to determine if the warehouse and its associated
pavements were found to be affecting the migration of contaminants or groundwater
contours. Six wells were installed in 2001 to help with this assessment.

1.5.3 Post-Construction Replacement Wells and Piezometers

Wells replacing those destroyed during the warehouse construction were installed during December
2001 and January 2002 following discussion of the number and locations of the wells by USACE
and regulators. Factors that determined locations were historic release areas, known bedrock
locations, needed hydraulic gradient monitoring points, and spatial distributions. The resulting set
of wells was considered adequate to define any plume migration from the former source areas, as
envisioned in the ROD.

As a result of the installation of additional wells, four pre-existing and 14 replacement monitoring
wells became available for groundwater chemical sampling. Twenty-six monitoring wells and
piezometers became available for measuring water levels to evaluate groundwater flow direction
around the warehouse. The spatial distribution of the wells relative to bedrock topography is
discussed below.

The former AOC 32 UST site is situated beneath pavement along the outside edge of the
warehouse over the eastern portion of an apparent rock ridge, which creates a hydraulic gradient
and interpreted contaminant migration potential to the east. The monitoring wells and piezometers
are distributed as follows:

¢ Three bedrock source area wells (32M-01-13XBR, 32M-01-15XBR, and 32M-01-
18XBR) surround and are hydraulically downgradient of the former UST No. 13 site;

¢ Two bedrock wells (32M-01-16XBR, 32M-01-17XBR), one overburden/bedrock well
pair (32M-01-14X0OB/-14XBR), and well SHL-25 are sentry wells;

e Bedrock piezometer 32Z-01-10XBR and bedrock piezometer/well 32M-01-04XBR are
on the flanks of the southern rock mound and are interpreted to be hydraulically cross
gradient, but along strike south of the former location of UST No. 13.

* Bedrock piezometer 32Z-01-06XBR is interpreted to be hydraulically cross gradient,
but along strike north of the former location of UST No. 13.

e Piezometer 32Z-99-02X provides water table control southeast of the UST No. 13 area.

Monitoring wells and piezometers 32M-01-01X, 32Z-01-07XOB, 32Z-01-08XOB, 32Z-01-
11XBR, and 32Z-01-12XBR are southwest of a northwest-southeast trending groundwater divide
north of the warehouse and provide hydraulically upgradient information for AOC 43A.
Monitoring well SHL-15 is located northeast of the divide and helps confirm its presence.

The overburden/bedrock well pairs 43M-01-17X0B/-17XBR are considered to be AOC 43A
source area wells; and well pairs 43M-01-16X0OB/-16XBR and 43M-01-20XOB/-20XBR are

MACTEC ENGINEERING AND CONSULTING, INC.
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considered sentry well pairs. Existing well 32M-92-03X appears to be hydraulically cross-gradient
to the POL source area, but is used as a sentry well, The two overburden piezometers 32Z-01-
05XOB and 32Z-01-09XOB provide additional points to help determine groundwater flow
directions on the west side of the warehouse.

1.5.4 Changes to Long-Term Monitoring Plans and Activities

Table 1-2 summarizes changes to LTMP that have been implemented since 2001.

No additional monitoring wells have been constructed as a result of any findings at the AQCs.

MACTEC ENGINEERING AND CONSULTING, INC.
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2.0 CONCEPTUAL SITE MODEL

This conceptual site model (CSM) has been prepared to summarize information on contaminant
source areas, geology and hydrogeology, contaminant migration pathways, and potential receptors
at AOCs 32 and 43A. It takes into account the changes to bedrock topography and potential
changes to the local groundwater flow systems from decreased infiltration due to the warehouse
and paved areas. The CSM will be updated as appropriate, as more information about AOCs 32
and 43 A becomes available.

2.1 CONTAMINANT SOURCE AREAS

There are two primary historical contaminant source areas at the Site, the former location of waste
oil UST No.13 at AOC 32 and the former POL Area UST and AST locations at AOC 43A (Figures
1-2 and 1-3). Contaminants detected in the vicinity of UST No. 13 consist of chlorobenzene,
dichiorobenzenes, TCE, and VPH. Inspection of the tank upon removal in 1992 showed that the
tank was dented, but there were no holes or severe corrosion (ATEC, 1994). Contaminants are
believed to have been released via surface spills or leaks in associated piping or appurtenances.
Arsenic and manganese have also been detected above cleanup goals and may be attributed to
reducing conditions caused by biodegradation of organic contaminants. Contaminated soils
associated with the tank were excavated to a depth of approximately 9 feet and disposed offsite.
Confirmatory samples collected during the UST No. 13 removal indicate that the bulk of the soil
contamination was removed during the tank removal. Limited residual contaminants may remain,
however, at the bedrock/overburden interface located approximately 8 to 10 feet below ground
surface (bgs) at this location. Secondary releases of contaminants may have occurred during
warehouse construction when bedrock blasting and excavation may have mobilized residual
contamination. The primary concern for this historical source area is contaminants in groundwater.

Contaminants historically detected at the POL area USTs and ASTs include total petroleum
hydrocarbons, TCE, and benzene, toluene, ethylbenzene, and xylene. Arsenic and manganese have
also been detected above cleanup goals and may be attributed to reducing conditions caused by the
biodegradation of organic contaminants. There has been no exceedance of site cleanup goals for
VOC:s or other fuel-related compounds since 2002.

Approximately 800 cubic yards of petroleum-contaminated soil were removed during the
1998/1999 tank removals at AOC 43A (E&E, 1994). The RI report states that the releases from the
AST area occurred near the ground surface whereas the releases at the UST area occurred below
the surface. More detailed documentation on the pre-1990 AOC 43A tank removals could not be
located during preparation of this document. Residual fuel-related contamination, if present in
soils, may serve as a secondary groundwater contaminant source; however, groundwater
monitoring does not show evidence of this. The primary concern for this source area is
contaminants in groundwater.

2.2 GEOLOGY AND HYDROGEOLOGY

Prior to 2000, two bedrock outcrop areas existed in the area now occupied the Lot 10 warehouse
(Figure 2-1). These outcrops were flattened during bedrock excavation for the warehouse. Figure
2-2 shows interpreted subsurface bedrock topography following bedrock excavation and warehouse
construction, based on historical geotechnical and boring log information. As shown on the figure,
two localized bedrock highs remain, one beneath the northeast corner of the warehouse, and one
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beneath the southeast corner, and a roughly north-south ridge runs beneath the eastern edge of the
warehouse building. The finish floor of the warehouse is at El. 263.6 feet (Ostrowski, 2006), and,
therefore, rock probably had to be removed to at least EL 260 feet. Bedrock outcrops remain north-
northeast of the warehouse and on Shepley’s Hill (which has extensive bedrock outcrops)
northwest of the site.

Examination of the bedrock outcrop northeast of the warehouse shows a joint structure trending
roughly north-south. Bedrock beneath the site consists of the Ayer granite and the Berwick
quartzite. Both rock types show the largest amount of fracturing near the top (5 to 10 feet), and
become more competent with depth, consistent with a glacial erosion contact. Impacts to the
bedrock competency as a result of blasting and excavation are unknown. Removal of the upper
fractured zone may have decreased overall fracture permeability while mechanical fracturing due to
blasting may have increased the local permeability.

AOC 32 Hvdrogeology
There is no apparent overburden aquifer in the immediate vicinity of the former waste oil UST

No.13. Overburden groundwater appears to be present; however, approximately 100 feet to the
east and 300 feet to the west of the former UST location. East of UST No. 13, overburden
groundwater flow has been interpreted to be to generally to the east with some variation between
the northeast and southeast in the RI report (E & E, 1994) and the Monitored Natural Attenuation
Report (SWETS, 2000b), both of which pre-date construction of the warehouse. West of the
bedrock ridge, overburden groundwater flow is to the south and southwest.

Interpretation of the bedrock potentiometric surface also shows a groundwater divide bisecting Lot
10 in a north-northwest to south-southeast direction. It should be noted that this interpretation is
based solely on groundwater elevation data which give an indication of the potential for flow in a
certain direction. Actual bedrock groundwater flow directions are determined by both hydraulic
gradients and fracture orientation. Historical water level data are interpreted to show that the
potential for bedrock groundwater flow in the vicinity of the AOC 32 waste oil UST is to the east.

A second groundwater divide, which trends roughly west to east, exists northwest of the warehouse
in the vicinity of 32M-92-01X. Groundwater north of this divide (i.e., in the vicinity of SHL-15 -
flows to the northeast, while groundwater south of this divide flows to the south. The exact
location of this divide relative to monitoring well 32M-92-01X is uncertain, and groundwater flow
at 32M-92-01X may change direction seasonally and in response to precipitation events.

Evaluation of vertical hydraulic gradients between the overburden and bedrock aquifers for the one
monitoring well pair at AOC 32, 32M-01-14XOB/-14XBR, shows consistent upward gradients.

AOC 43A Hydrogeology
The Rl report (E & E, 1994) and the Monitored Natural Attenuation Report (SWETS, 2000c), both

of which pre-date construction of the warehouse, have historically interpreted overburden
groundwater flow in the vicinity of the AOC 43A to be to the southwest. The mapped distribution
of total petroleum hydrocarbons in soil shown in Figure 5-1 of Volume III of the RI report (E & E,
1994) (see Figure 1-2 of this report) and is interpreted in the RI report to be indicative of the
southwest groundwater flow direction.

Bedrock groundwater flow potential is interpreted to be to the southwest. It should be noted that
this interpretation is based solely on groundwater elevation data which give an indication of the
potential for flow in a certain direction. Actual bedrock groundwater flow directions are
determined by both hydraulic gradients and fracture orientation.
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Evaluation of data shows vertical hydraulic gradients between the overburden and bedrock aquifers
for the monitoring well pairs 43M-01-16XOB/-16XBR and 43M-01-17XOB/-17XBR have
historically been upward or neutfral. Vertical hydraulic gradients at 43M-01-20X0B/-20XBR,
located approximately 300 feet to the southwest of the AOC 43A source area USTs, have been
primarily upward or neutral, but with occasional downward gradients across the
bedrock/overburden interface. An examination of the data shows no relationship to seasonality in
general; however, vertical gradients may be influenced by larger scale precipitation events.

2.3 CONTAMINANT NATURE AND DISTRIBUTION

The following contaminant migration pathway discussions are based on the geology and
hydrogeology interpretations and the above contaminant distributions.

AQC 32 Contaminant Migration Pathways
Potential contaminant migration pathways from release to projected distribution for AOC 32 are as

follows:

¢ Contaminants released via surficial spills/releases or leaks in piping to surface or
subsurface soils.

e Vertical migration via gravity flow and infiltration of recharge water to bedrock
overburden interface.

» Further vertical migration in fractures to bedrock aquifer.

» Based on historic contaminant distributions in bedrock wells, the shallow fracture
network does not have a high degree of connectivity — the actual amount of fracture
connectivity is unknown.

s Horizontal hydraulic gradients in the bedrock aquifer indicate potential for dissolved
contaminant flow to the east-northeast.

» Upward hydraulic gradients measured across the bedrock/overburden interface suggest
dissolved contaminants would tend to migrate from bedrock to overburden aquifers at
areas where overburden aquifer is present.

* Overburden groundwater flow paths are to the east-northeast toward Shepley’s Hill
Landfili.

AOC 43A Contaminant Migration Pathways
Potential contaminant migration pathways from release to projected distribution for AOC 43A are

as follows:

¢ Contaminants released via surficial spills/releases or leaks in tanks or piping to surface
and subsurface soils.

*  Vertical migration of fuel and related contaminants via gravity flow and infiltration of
recharge water through unsaturated overburden to overburden groundwater.
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Dissolved phase transport of contaminants in groundwater via advective flow to the
southwest.

The lack of detected contaminants to the southwest suggests that the bulk of
contamination was removed during tank excavations or has attenuated. Remaining
contaminants are likely sorbed to overburden soils.

24 POTENTIAL RECEPTOR ANALYSIS

The following items provide a potential receptor analysis for AOCs 32 and 43A.

AOC 32

AOC 43A

There is no groundwater use or exposure to site groundwater as Devens is served by
Devens Commerce Commission water supplies.

The closest delineated Zone II is 1,800 feet to the west of the site (McPherson Well
Zone II); however, the lateral continuity of the aquifer over this distance is unknown.

There is no use of or exposure to contaminated surface water at the site.

Groundwater modeling for Shepiey’s Hill Landfill suggests that AOC 32 groundwater
will not discharge to Plow Shop Pond.

There is no current exposure to soil. Exposure potential is limited by the presence of
the warehouse and associated paved parking lot.

The lack of an overburden aquifer beneath much of the warehouse limits the potential
for contaminant migration to indoor air. The estimated depth to the water table is 20
feet or greater, limiting the potential for vapor intrusion. Inspection of the building
floor showed that it is well maintained, with no observed cracks or penetrations.

There is no groundwater use or exposure to site groundwater as Devens is served by
Devens Commerce Commission water supplies.

The closest delineated Zone II is 1,800 feet to the west of the site (McPherson Well
Zone II).

There is no use of or exposure to contaminated surface water at the site.

There is no current exposure to soil. Exposure potential is limited by the presence of
the warehouse and associated paved parking lot.

The depth of the overburden aquifer beneath much of the warehouse limits the
potential for contaminant migration to indoor air. The estimated depth to the water
table is 20 feet or greater.
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3.0 LONG-TERM MONITORING ACTIVITIES IN 2005
During 2005 USACE performed the following activities at AOCs 32 and 43A:

* Collected groundwater elevation data at 27 monitoring wells in June and 25 in
December

» Collected groundwater samples for analysis from 18 monitoring wells and 9 in October

¢ Performed a monitoring well inspection to identify well maintenance needs and
priorities in May, October, and December

Table 3-1 lists the monitoring wells used for groundwater elevation monitoring and sampling.

Appendix I contains well construction information, boring logs, and construction diagrams.

MACTEC ENGINEERING AND CONSULTING, INC.
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4.0 LONG-TERM MONITORING RESULTS AND DISCUSSION

4.1 GROUNDWATER ELEVATION MONITORING

The ROD requires groundwater modeling and monitoring to demonstrate that MNA is working.
Modeling consists of plotting and contouring groundwater elevations and contaminant
concentrations.

USACE measured water levels in 27 monitoring wells in June 2005 and in 25 menitoring wells in
October 2005 when 32Z-01-04XBR could not be located and 43M-01-20XOB could not be
opened. Interpretations of groundwater flow directions are based on the latest revised bedrock
contours.

Weather records for the Fitchburg airport show indicate total precipitation of 9.89 inches during the
2-month period (April 13 — June 12) preceding the June sampling event. 2.03 inches fell during the
period of June 6 through June 12, with the majority of that (1.57 inches) occurring on June 8, 2005,
Precipitation totaled 15.07 inches during the 2-month period (September 3 — November 2)
preceding the November sampling event, with 13.46 inches of that during October. Only 0.02
inches was recorded during the period from October 26 through November 2, 2005.

4.1.1 Groundwater Fiow In Overburden

Figures 4-1 and 4-2 show interpreted overburden groundwater elevation contours at AOCs 32 and
43A based on data collected in 2005. These data, along with data from previous years, are
contained in Table 4-1. The figures indicate that overburden groundwater is absent above the
bedrock ridge that extends north-south beneath the eastern portion of the warehouse, Bedrock
elevation decreases east and west of the bedrock ridge, thereby permitting an overburden aquifer.
Overburden groundwater east of the bedrock ridge and the warehouse is interpreted to flow to the
east and northeast before merging with the north to northeast regional flow.

The warehouse and associated pavement limit recharge above and immediately west of the bedrock
ridge. Recharge west of the ridge occurs from runoff from Shepley’s Hill to the northwest,
infiltration in the area between the warehouse and the Shepley’s Hill, and two infiltration basins
located along Cook Street which receive runoff from the warchouse area. Groundwater flow is
interpreted to be southerly near the northwest corner of the warehouse before turning to the
southwest and west along a westward trending bedrock trough. Groundwater flow in the vicinity
of the historical source area ASTs and USTs at AOC 43A is to the southwest. These
interpretations are consistent with the CSM.

Groundwater flow patterns and the locations of monitoring wells SHL-15 and 32M-92-01X are
such that SHL-15 and 32M-92-01X are unlikely to be influenced by contamination at either AOC
32 or 43A.

4.1.2  Groundwater Flow Through Bedrock

Figures 4-3 and 4-4 show interpreted bedrock groundwater elevation contours at AOCs 32 and 43A
based on data collected in 2005. These data, along with groundwater elevation data from previous
years, are contained in Table 4-1. Bedrock groundwater in the vicinity of UST No. 13 is
interpreted to flow east to northeast June and east or slightly south of east in October. Overall,
bedrock groundwater flow east of the bedrock ridge and warehouse is interpreted to be to the east
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and northeast. Bedrock groundwater flow west of the bedrock ridge is interpreted to be to the
southwest. These interpretations are consistent with the CSM.

It should be noted that actual bedrock groundwater flow directions are determined by both
hydraulic gradients and fracture orientation. The warehouse and associated pavement limit
recharge to the bedrock ridge and the rate of flow through the rock is expected to be low.

4.1.3  Vertical Hydraulic Gradients

There are four monitoring well pairs (32M-01-14X0B/-14XBR, 43M-01-16XOB/-16XBR, 43M-
01-17XOB/-17XBR, and 43A-01-20XOB/-20XBR) at AOCs 32 and 43A available for assessing
vertical hydraulic gradients between bedrock and overburden. As shown in the following table,

vertical gradients were generally upward or neutral at all well pairs for which data were available.
Well pair 43M-01-16XOB/-16XBR showed a neutral (possibly upward gradient) in June.

3 2M-01-14X0OB 234.49 upward 231.53 upward

32M-01-14XBR 236.18 232.56

43M-01-16X0OB 235.20 neutral 231.77 upward

43M-01-16XBR 235.29 231.92

43M-01-17X0OB 234.95 upward 231.81 upward

43M-01-17XBR 235.55 231.92

43M-01-20X0OB 234.29 upward Not collected Not
calculated

43M-01-20XBR 234.42 23143

Notes:

Elevations in feet
Elevation differences less than 0.1 feet are considered to represent neutral gradients.

This pattern is consistent with historical data which show upward or neutral vertical hydraulic
gradients at well pairs 32M-01-14XOB/-14XBR, 43M-01-16X0B/-16XBR, and 43M-01-17X0OB/-
17XBR. Although monitoring well pair 43A-01-20XOB/-20XBR has shown upward or neutral
gradients on nine of 12 occasions, it has shown downward gradients on three occasions. The
historical distribution of upward, downward, and neutral hydraulic gradients does not show a
seasonal influence. Figures 4-5, 4-6, 4-7, and 4-8 show plots of water levels in these wells.

These upward, neutral, and vertical hydraulic gradients will tend to keep dissolved phase
contaminants from migrating from overburden into bedrock and to wash any dissolved phase
contaminants already in bedrock out into overburden.

4.2 GROUNDWATER SAMPLING

Groundwater at AOCs 32 and 43A was sampled in June and October 2005 by USACE using low-
flow groundwater sampling procedures as detailed in Appendix A. Table 3-1 lists the monitoring
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wells included in 2005 sampling, and Figure 4-1 shows the location of the monitoring wells.
Samples were analyzed by Severn Trent Laboratories (STL) in Colchester, VT. AMRO
Environmental Laboratories Corporation (AMRO) of Merrimack, New Hampshire analyzed the
quality assurance (QA) split samples. Groundwater sampling log sheets are contained in
Appendices B and C. A USACE chemist performed the data evaluation and data evaluation reports
and Quality Assurance comparison reports are contained in Appendices D, E, and F.

4.2.1 Analytical Methods

Water samples were analyzed for VOCs, VPH, EPH, PCBs, dissolved gases, alkalinity, nitrate,
nitrite, sulfate, sulfide, ammonia, chemical oxygen demand (COD), total organic carbon (TOC),
tota] phosphate, and total arsenic, lead, and manganese. VOCs were analyzed using EPA Methods
8260B. EPH and VPH were analyzed by the MADEP method, and PCBs were analyzed by EPA
Method 8082.

Tables 4-2 and 4-3 present groundwater analytical data obtained in 2005. The tables compare
contaminant concentrations to applicable cleanup goals and Massachusetts Contingency Plan
(MCP) standards for the parameters agreed to for monitoring and listed in Table 4-4. (It should be
noted that the list of parameters in Table 4-4 differs from the list of cleanup goals in the ROD.)
The MCP Method 1 GW-1 concentration is listed in the tables for compounds with no ROD
established cleanup goal. Exceedances of cleanup goals are shaded in the tables, and exceedances
of MCP criteria are shown in bold.

4.2.2 Results — AQC 32 Wells East of Warehouse

Review of the 2005 data for 32M-01-14XOB shows total arsenic (88.7 micrograms per liter [pg/L])
and total manganese (6,010 pg/L) concentrations exceeded cleanup goals in June, and arsenic in
(41.9 ug/L) exceeded the revised Maximum Contaminant Level (MCL) and GW-1 standard in
October. Monitoring well 32M-01-14XOB also exceeded the manganese cleanup goal in 2003 and
2004, and has exceeded the revised arsenic MCL, but not the arsenic cleanup goal in the past.
Arsenic (89.1 pg/L) and lead (21.7 pg/L) exceeded cleanup goals in 32M-01-14XBR in October.
The 2005 data show the first cleanup goal exceedances at 32M-01-14XBR since 2002; however,
total arsenic has exceeded the revised MCL in the past. The high historical total arsenic
concentrations appear strongly associated with particulate matter, as concentrations in filtered
samples were less than 10 pg/L. '

Arsenic, lead, and manganese have not been shown to be associated with UST No. 13. The
reason(s) for their presence in 32M-01-14XOB/-14XBR are not clear, although arsenic and
manganese are believed to represent naturally present material. High arsenic and manganese
concentrations are often associated with reducing conditions created by degrading organic material,
although field measurement of oxidation-reduction potential and dissolved oxygen do not indicate
reducing conditions at 32M-01-14XOB/-14XBR. Comparison of historical total and dissolved
arsenic data suggests a strong correlation with entrained solids in the samples. Continued sampling
is recommended to see if the high concentrations persist or decline. Table 4-5 summarizes
contaminant exceedances in all wells for the period from 2002 through 2005.

The data also show that exceedances of VOCs, VPH, and manganese persist in bedrock source well
32M-01-18XBR. The following VOCs were detected above their respective cleanup goals at well
32M-01-18XBR in June 2005: 1,2-dichlorobenzene (4,500 ng/L vs. 375 pg/L goal), and 1,4-
dichlorobenzene (370 pg/l. vs.75 pg/L goal). Aromatic hydrocarbons in the C9-C10 range
exceeded their cleanup goal (260 vs. 200 pg/L goal) and manganese exceeded its cleanup goal
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(16,700 vs. 3,500 ng/L goal). Total arsenic at 24.4 pg/L did not exceed the established cleanup
goal of 50 ug/L, but did exceed the revised MCL and GW-1 standard of 10 pg/L. The previous
maximum detected concentration of arsenic was 11 pg/L in May 2004. Chlorobenzene at 410 pg/L
exceeded the GW1 standard of 100 pg/L.

In October, the following contaminants exceeded cleanup goals at 32M-01-18XBR: 1,2-
dichlorobenzene (1,450 vs. 600 pg/L goal), 1,4-dichlorobenzene (120 vs. 75 pg/L goal), Co-Cio
aromatic hydrocarbons (1,150 vs. 200 pg/L. goal), and manganese (11,600 vs. 3,500 pg/L goal).
1,3-dichlorobenzene exceeded the GW-1 standard (209 vs. 40 pg/L goal), but not its cleanup goal
of 600 ug/L. It is noteworthy that dichlorobenzene concentrations appear to be declining. Table 4~
6 summarizes exceedances of cleanup goals at 32M-01-18XBR for the period 2002 through 2005.

There were no other exceedances of cleanup goals in AOC 32 monitoring wells north and east of
the warehouse in 2005. Figure 4-9 shows the locations of cleanup goal exceedances in 2005,

Figures 4-10 through 17 show plots of contaminant trends over time for the following parameters at
32M-01-18XBR: TCE; 1,2-dichlorobenzene; 1,3-dichlorobenzene; 1,4-dichlorobenzene;
chlorobenzene; Cq-C;p aromatic hydrocarbons; Cy-Ci; aliphatic hydrocarbons; and Co-Cig aliphatic
hydrocarbons. It should be noted that contaminant concentrations in October 2005 tended to be
lower than in the past, particularly for the chlorinated benzenes and Cy-Cj, aromatics.
Concentrations of TCE have decreased to less than | pug/L. Manganese concentrations at 32M-01-
18XBR remain well above the cleanup goal, although some decrease occurred in October 2005.

The decrease in contaminant concentrations at 32M-01-18XBR in October is encouraging;
however, continued sampling is necessary to determine whether this is part of a trend or,
alternately, reflective of groundwater and sampling/analysis variability. Although samples from
32M-01-18XBR show relatively low oxidation-reduction potential readings and high manganese
concentrations, both of which are indicative of the reducing conditions necessary for reductive
dechlorination, dissolved oxygen was too high in October to support reductive dechlorination
processes. The 2004 Annual Report concluded that conditions at 32M-01-18XBR were not
conducive to microbial reductive dechlorination of chlorinated compounds.

The Mann-Kendall test for trend (Kendall, 1975) was applied to the data for organic contaminants
at 32M-01-18XBR with cleanup goal exceedances listed in Table 4-6.

A minimum of four data points is required for conducting a Mann-Kendall test for trend and be
statistically significant at the 95-percent confidence level. For each set of data ordered in time, the
Mann-Kendall statistic (S) is calculated by comparing each data value to subsequent data values.
Starting with the first data point, each subsequent data point is compared to the baseline value, and
each comparison is assigned a value of 1 (greater than the baseline point), 0 (equal to the baseline
point), or 1 (less than the baseline data point), whereby a set of values is calculated for each
individual data point. This evaluation is completed for each data point in turn, with the maximum
possible contribution to the total S value consequently decreasing with each subsequent
comparison. All calculated values are then summed, and the resulting value is the S value. The S
value is either negative, positive, or possibly zero, and indicates the potential for a decreasing trend
(negative S value) or increasing trend (positive S value). The Mann-Kendall test probability (p) is
then obtained from published tables for the number of data points and the calculated S value. This
p-value is the probability that the S value was calculated in the absence of a true trend (the null
hypothesis of the test is no trend). For the S-statistic to indicate a statistically significant trend,
some level of confidence must be selected, and the value of S must be sufficiently high that the null
hypothesis of no trend is rejected.
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For purposes of this evaluation, a confidence level of 90 percent or greater (p-value <0.1) is
considered indicative of a high confidence level for trend. The probability of no trend, p, has been
determined for the available data. Results of the statistical trend analysis do not result in rejection
of the null hypothesis of no statistically significant trend for five of the six evaluated parameters
(see Appendix G). That is to say, a significant trend, increasing or decreasing, was not identified
for five of the six evaluated parameters.

Three dates had elevated detection limits for TCE, and analyses for these dates were reported as
below detection limit. The Mann-Kendall test was performed on the five reported values
(including one estimated value). TCE showed a significant downward trend.

4.2.3 Results - Monitoring Wells West and North of Warehouse

Menitoring wells SHL-15, 32M-92-01X, 32M-92-03X, 43M-01-16XOB/-16XBR, 43M-01-
17XBR/-17X0B, and 43M-01-20XOB/-20XBR located west and northwest of the warehouse were
sampled in June 2005, and 32M-92-01X was sampled in October 2005. Analytical results for
VOCs, VPH, EPH, and PCBs were generally below reporting limits for organic analytes. There
were no exceedances of cleanup goals for organic compounds.

The revised MCL for arsenic was exceeded in SHL-15 in June 2005 (14.4 vs. 10 pg/L goal), but
not in October (9.9 vs. 10 pg/L goal). Arsenic concentrations in samples from SHL-15 have
exceeded 10 pg/L in 11 of 12 samples since January 1999, with values as great as 327 pg/L in
October 1999. The two lowest values were in 2005. A seasonal pattern is not evident, although a
precipitation/infiltration influence is possible. Manganese exceeded its cleanup goal in SHL-15 in
October 1999 (6,200 vs. 3,500 pg/L goal) and April 2002 (4,100 vs. 3,500 pg/L goal). Monitoring
well SHL-15 is interpreted to be in a separate flow regime (i, hydraulically
upgradient/crossgradient) from AOCs 32 and 43A and may be influenced by Shepley’s Hill
Landfill.

There were no other cleanup goal exceedances for inorganic analytes in monitoring wells north and
west of the warehouse.

Groundwater flow patterns and the location of monitoring wells SHL-15 and 32M-92-01X are such
that SHL-15 and 32M-92-01X are unlikely to be influenced by contamination at either AOC 32 or
43A.

4.3 MONITORING WELL INSPECTION

In addition to the monitoring well inspection performed during sample collection, USACE
personnel inspected AOC 32 and 43A monitoring wells in December 2005 and January 2006 to
identify maintenance needs and priorities. The inspection involved assessing well conditions more
closely than typically done during monitoring activities. The inspection identified the need for
several new road boxes and other maintenance items. Maintenance activities were performed in
January 2006 and included replacing or resetting the road boxes and surface seal for 12 wells. In
addition, the internal riser of one well was repaired and three wells were redeveloped. Assessment
and repair activities are listed in Appendix H.
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5.0 QUALITY CONTROL

Quality assurance/quality control (QA/QC) samples were collected to monitor the sample
collection, transportation, and analysis procedures. USACE collected the samples and performed
the data evaluation for both of the sampling events in 2005.

5.1 JUNE 2005 QA/QC AND DATA VALIDATION

STL of Colchester, VT analyzed eighteen groundwater samples including the appropriate quality
control (QC) samples (i.e., duplicate, matrix spike/matrix spike duplicate). A duplicate QA sample
was collected from the most contaminated well, 32M-01-18XBR. USACE’s Chemical Data
Evaluation examines acceptability of the primary lab’s data (Appendix D). In addition, the QA
laboratory, AMRO of Merrimack, NH, analyzed the groundwater duplicate sample. The Chemical
Quality Assurance Report compares AMRO's results and STL’s QA results (Appendix E).

5.1.1 Data Evaluation Summary

Eighteen groundwater samples collected from AOCs 32 and 43A on June 13, 15, and 17, 2005,
were analyzed for VOCs, VPH, dissolved gases, EPH, PCB, alkalinity, nitrate, nitrite, sulfate,
sulfide, ammonia, COD, TOC, total phosphate, and total and dissolved arsenic, lead and
manganese. In addition, the laboratory analyzed one field duplicate (32M-01-DUP, a duplicate of
sample 32M-01-18XBR), one matrix spike/matrix spike duplicate set (MS/MSD) (32M-01-
17XBR-MS and 32M-01-17XBR-MSD), three trip blanks (dated 6/13/05, 6/15/05, and 6/17/05),
and one rinsate blank (32-43A-EQB, dated 6/16/05).

The results were evaluated (Appendix E) for acceptability in accordance with the laboratory’s
defined acceptance limits, standard EPA SW846 guidance, guidelines provided in the “Interim
Chemical Data Quality Management (CDQM) Policy for USACE Hazardous, Toxic and
Radioactive -Waste (HTRW) Projects”, dated 23 November 1998, and/or EM 200-1-10
(DRAFT/Final), "Guidance for Evaluating Performance Based Chemical Data Packages".

All sample coolers were packed with sufficient quantities of ice in the field and were appropriately
preserved. There were no shipment or receipt anomalies. All samples were appropriately
preserved as stated in the two Tables 1 of Appendix D. Samples were extracted and analyzed in
accordance with the methods and holding time requirements. Exceptions are noted in Appendix D.
Based on the data evaluation elements reviewed (including holding times, blank sample results,
surrogate recoveries, duplicate samples and MS/MSD recoveries), all data may be reported without
qualification, except as summarized below.

Volatile Organic Compound Analysis

* A peristaltic pump was used to collect the samples from wells 327-99-02X and 43M-
01-20XBR. It was necessary to use the peristaltic pump instead of the submersible
pump due to the small diameter of the well casing at 32Z-99-02X and the slow
recharge rate at 43M-01-20XBR. The wells were identified on the data tables as being
sampled with the peristaitic pump.
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* As a result of equipment blank contamination, results for 1,2-dichlorobenzene in
samples 32M-01-14XBR, 32M-01-15XBR, 32M-01-16XBR, and 32M-01-17XBR are
qualified as tentatively not detected (UJ) at the reported concentration.

e Due to low matrix spike recovery, hexachlorobutadiene, bromobenzene, 2-
chlorotoluene, and 4-chlorotoluene reporting limits were qualified as estimated (UT) in
sample 17XBR.

¢ All 2-chloroethyl-vinyl ether results were rejected (R) due to the inability to recover
the compound from the MS and MSD samples.

Target Analyte List Metals Analysis

¢ Laboratory spike sample: Sample 32M-01-14XBR was spiked — the percent recoveries
were acceptable for lead and manganese. The arsenic percent recovery was slightly
high; outside QC limits 127 percent (limits 80 to 120 percent). Therefore the arsenic
result for that sample was qualified as (J+), possibly biased high as a result of the high
spike recovery.

General Analyses

» Phosphorous results for all samples was qualified as tentatively not detected at the
reported concentration (UJ) due to the contamination found in the equipment blank
sample.

* The reporting Iimit for TOC in sample 43M-01-20XO0B was estimated (UJ) due to the
low matrix spike recovery.

* COD and TOC results for sample 32M-01-17XBR were qualified as potentially biased
fow (J-) due to the low recovery of the matrix spike from that sample.

5.1.2 Laboratory Quality Assurance Summary

There were no sample shipping and chain-of-custody deficiencies. Data comparisons showed
overall agreement for 111 of 119 analytical tests in total, and quantitative agreement in 29 of the 37
results for which the analyte was detected by at least one of the Jabs.

The complete report, including copies of the chain-of-custody documents and sample receipt
checklists are in Appendix E.

5.2 OCTOBER 2605 DATA VALIDATION

STL analyzed nine groundwater samples including the appropriate QC (duplicate, matrix
spike/matrix spike duplicate) samples. A duplicate QA sample was collected from the most
contaminated well, 32M-01-18XBR. USACE’s Chemical Data Evaluation examines acceptability
of the primary lab’s data (Appendix F). In addition, the QA laboratory, AMRO, analyzed the
groundwater duplicate sample. The Chemical Quality Assurance Report compares AMRO's results
and STL's QA results (Appendix F).
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5.2.1 Data Evaluation Summary

Nine groundwater samples collected from AOCs 32 and 43A on October 3, 4, and 5, 2005 were
analyzed for VOCs, VPH, EPH, and total arsenic, lead, and manganese. In addition, the laboratory
analyzed one field duplicate (of sample 32M-01-18XBR), four trip blanks (dated 10/3/05, 10/4/05
(2), and 10/5/05), and one rinsate blank, 32-43A-EQB, dated 10/4/05).

The results were evaluated for acceptability in accordance with the laboratory’s defined acceptance
limits, with standard EPA SW846 guidance, guidelines provided in the “Interim Chemical Data
Quality Management (CDQM) Policy for USACE Hazardous, Toxic and Radioactive Waste
(HTRW) Projects”, dated 23 November 1998, and/or EM 200-1-10 (DRAFT/Final), "Guidance for
Evaluating Performance Based Chemical Data Packages".

All sample coolers were packed with sufficient quantities of ice in the field and were appropriately
preserved. There were no shipment or receipt anomalies. Samples were extracted and analyzed in
accordance with the methods and holding time requirements. Exceptions are noted in Appendix D.
Based on the data evaluation elements reviewed (including holding times, blank sample results,
surrogate recoveries, duplicate samples and MS/MSD recoveries), all data may be reported without
qualification, except as summarized below. More complete details are in Appendix D.

Volatile Organic Compound Analysis

» The laboratory spiked sample 32M-01-13XBR in addition to the sample designated for
matrix spike. 1,2,3-trichlorobenzene  was under-recovered from this spike,
consequently, the result for this compound in sample 32M-01-13XBR is qualified
(UJ), tentatively not detected at the reporting limit value.

Extractable Petroleum Hydrocarbons Analysis

s Naphthalene was detected in the method blank associated with samples SHL-15, 32M-
92-01X, 32M-01-18XBR, AND 32M-01-18XBR-DUP. As a result, naphthalene
results in these samples are qualified (UJ).

» The results of the EPH analysis for sample 32M-01-18XBR and its duplicate sample
showed greater than 25 percent relative percent difference for Cy¢-Cig aliphatic
hydrocarbon range. As a result, both results are qualified as (I} estimated.

e Target Analyte List Metals Analysis.

¢ Laboratory spike sample: Sample 32M-01-13XBR was spiked —~ the percent recoveries
were acceptable for arsenic and lead. The manganese percent recovery was low;
outside QC limits 44 percent (limits 75 to 125 percent). Therefore, the manganese
result for that sample was qualified as (J-), possibly biased low as a result of the low
spike recovery.
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5.2.2 Laboratory Quality Assurance Summary
There were no sample shipping and chain- of—custody deficiencies. Data comparisons showed
overall agreement for 92 of 97 analytical tests in total, and quantitative agreement in 11 of the 16

results for which the analyte was detected by at least one of the labs.

The complete report, including copies of the chain-of-custody documents and sample receipt
checklists are in Appendix F.
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6.0 CONCLUSIONS AND RECOMMENDATIONS

6.1 CONCLUSIONS

There were no exceedances of cleanup goals among AOC 43A monitoring wells
sampled in June 2005. Further, there were no exceedances among these well in 2003
or 2004.

Cleanup goal exceedances occurred at three (32M-01-14XOB, 32M-01-14XBR, 32M-
01-18XBR) AOC 32 monitoring wells. No contaminant exceedances were noted in
other AOC 32 monitoring wells.

The AOC 32 monitoring well pair 32M-01-14X0OB showed exceedances of arsenic and
manganese and 32M-01-14XBR showed exceedances of arsenic and lead in 2005.
Although 32M-01-14X0B has shown manganese exceedances in the past, this was the
first exceedance for arsenic. These were the first exceedances at 32-01-14XBR since
2002. The reasons for these exceedances have not been identified.

Monitoring well 32M-01-18XBR continues to show exceedances of VOCs (I,2-
dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, and chlorobenzene), VPH
(Co-Cip aromatic hydrocarbons), and manganese, although dichlorobenzene
concentrations were generally lower in October 2005 than in several previous sampling
rounds.

With the exception of TCE, the Mann-Kendall test for trend does not identify
significant decreasing trends in contaminant concentrations at 32M-01-18XBR.

Several of wells (i.e., 32M-01-13XBR, 32M-01-14XOB/-14XBR, 32M-01-15XBR,
32M-01-16XBR, and 32M-01-17XBR) are located in the vicinity of 32M-01-18XBR
and the former location of UST 13. These wells show no evidence of the migration of
contaminants away from the UST 13 area at levels of concern.

Neutral and upward vertical hydraulic gradients between bedrock and overburden tend
to prevent migration of dissolved phase contaminants from overburden into bedrock
and to wash any dissolved phase contaminants already in bedrock out into overburden.

Arsenic in monitoring well SHL-15 exceeded the revised MCL in June 20085, as it has
historically. A seasonal pattern is not evident, although a precipitation/infiltration
influence is possible. Monitoring well SHL-15 is interpreted to be a separate flow
regime (i.e., hydraulically upgradient/crossgradient) from AOCs 32 and 43A and may
be influenced by Shepley’s Hill Landfill.

Groundwater flow patterns and the location of monitoring wells SHL-15 and 32M-92-
01X are such that SHL-15 and 32M-92-01X are unlikely to be influenced by
contamination at either AOC 32 or 43A.
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* Groundwater flow directions interpreted from 2005 data appear consistent with
historical interpretations in spite of recent construction at Transfer Lot 10 and use of a
different array of monitoring wells from which to collect data.

» In the event that any wells are destroyed during construction at Lot 11, new wells
could be installed, if necessary, on Lot 10 property to maintain coverage along the
eastern side of the site.

6.2 RECOMMENDATIONS

» Discontinue sampling for chemical analysis at SHL-15 and 32M-92-01X, but retain for
groundwater elevation measurements.

* With the exception of SHL-15 and 32M-92-01X, continue monitoring contaminant
trends, seasonal effects, and geochemical trends (dissolved oxygen, oxidation-
reduction potential) in the same wells monitored in October 2005.

» With the exception of SHL-15 and 32M-92-01X, continue semiannual sampling
frequency in the same wells monitored in October 2005.

» Complete preparation of an updated LTMP for the combined sites to reflect the
warehouse post-construction conditions.

* Measure groundwater elevations at all AOC 32 and 43A wells for use in plotting
groundwater contours and evaluating flow directions.
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ABBREVIATIONS

AOC Areas of Contamination

AMRO AMRO Environmental Laboratories
AST aboveground storage tank

bgs below ground surface

BRAC Base Closure and Realignment ACT
COD chemical oxygen demand

CSM conceptual site model

DRMO Defense Reutilization and Marketing Office
E&E Ecology and Environment, Inc.

EPH extractable petroleum hydrocarbons
FS feasibility study

HEA Harding Lawson Associates, Inc.
Horne Horne Engineering Services, Inc.
LTMP Long-term Monitoring Plan
MACTEC MACTEC Engineering and Consulting, Inc.
MCL maximum contaminant level

MCP Massachusetts Contingency Plan
MNA monitored natural attenuation
MS/MSD matrix spike/matrix spike duplicate
pg/L micrograms per liter

PCB polychlorinated biphenyl

POL petroleum, oil, and lubricants

QA quality assurance

QC quality contro]

QA/QC quality assurance/quality control
RFTA Reserve Forces Training Area

RI1 -remedial investigation

ROD Record of Decision

SI site investigation

STL Severn Trent Laboratories

SWETS Stone and Webster Environmental Technology and Services
TCE trichloroethene

TOC total organic carbon

Final
March 2007
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ABBREVIATIONS, continued

USACE U.S. Army Corps of Engineers
UST underground storage tank

vOC volatile organic compound
VPH volatile petroleum hydrocarbons
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Figure 4-6: Water Levels in Well-Pair 43M-01-16XOB/XBR
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Figure 4-7 Water Levels in Well Pair 43M-01-17XOB/XBR
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Figure 4-8 Water Levels in Well Pair 43M-01-20XOB/XBR
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2. Well locations based on information from USACE and Devens BRAC office.

3. Historical tank and pump house locations and TPHC contours based on Figure 5-1
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Figure 4-11: 1,2-dichlorobenzene Over Time at 32M-01-18XBR
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Figure 4-12: 1,3-dichiorobenzene Over Time at 32M-01-18XBR
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Figure 4-13: 1,4-dichlorobenzene Over Time at 32M-01-18XBR
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Figure 4-14: Chlorobenzene Over Time at 32M-01-18XBR
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Figure 4-15: C9-C10 Aromatics Over Time in 32M-01-18XBR
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Figure 4-16: C9-C12 Aliphatics in 32M-01-18XBR
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Figure 4-17. C9-C18 Aliphatics Over Time at 32M-01-18XBR
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TABLE 1-1
SUMMARY OF MODIFICATIONS TO LONG-TERM MONITORING ACTIVITIES

2005 ANNUAL REPORT
AOCS 32 AND 43A
DEVENS, MASSACHUSETTS

Date Modification Rationale
June 2005 Discontinued analysis for dissolved Analysis no longer necessary based on conclusion that only limited

metals. potential exists for bio-remediation/attenuation to occur at UST No.

13.

October 2005 Discontinued sampling at 43M-01- No chemical of concern exceedances in these wells in 2003, 2004,

16XOB, -16XBR, -17XO0B, -1 7XBR, -
20XOB, and -20XBR.

June 2005.

Discontinued sampling at 32M-01-04XBR

Absence of chemical of concern exceedances.

Discontinued analysis for COD, TOC,
NH3, dissolved gases, alkalinity, and
amons.

Analysis no longer necessary based on conclusion that only limited
potential exists for bio-remediation/attenuation to occur at UST No.
13.

Discontinued analysis for PCBs.

No exceedances of cleanup goal.

P:AProjects\DEVENS\AOC 32_43A\2003 Annual RpiyFables\Table 1-2 Mod summ.doc

10/5/2006

Prepared by: FW, 10/5/06
Checked by: SWR, 10/5/06, SHE



TABLE 3-1

SUMMARY OF 2005 GROUNDWATER ELEVATION MONITORING AND

SAMPLING PROGRAM
2005 ANNUAL REPORT
AOCS 32 AND 43A

DEVENS, MASSACHUSETTS
Monitoring Well Elevation Sample Collection | Sample Collection
Well Description * | Monitoring June October
SHL-15 OB v v v
SHL-25 OB, sentry v
32M-92-01X OB v v v
32M-92-03X OB v v
327-99-02X OB v v
32M-01-04XBR | BR v v
327-01-05X0OB OB v
327-01-06XBR BR v
327Z-01-07X0B OB v
327-01-08XOB OB v
32Z-01-09X0OB OB v
32Z-01-10XBR BR v
327-01-11XBR BR v
32Z-01-12XBR BR v
32M-01-13XBR | BR, source area v v v
32M-01-14XOB | OB, sentry v v v
32M-01-14XBR | BR, sentry v v v
32M-01-15XBR | BR, source area v v v
32M-01-16XBR | BR, sentry v v v
32M-01-17XBR | BR, sentry v v v
32M-01-18XBR | BR, source area v v v
43M-01-16X0OB | OB, source area v v
43M-01-16XBR BR, source area v v
43M-01-17XOB OB, source area v v
43M-01-17XBR BR, souice area v v
43M-01-20X0B | OB, sentry v v
43M-01-20XBR | BR, sentry v v
Notes:

' OB = overburden
2 BR = bedrock
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TABLE 4-2
GROUNDWATER ANALYTICAL RESULTS - JUNE 13-16, 2005 SAMPLING EVENT

2005 ANNUAL REPORT
AOCS 32 AND 43A
DEVENS, MASSACHUSETTS
— JSite-specinic Reporting JIM-0T- T TIM-0T-TRXBR
MCP GW-1 Cleanup Goals Limit SHL-15 3ZM-92-01X 32Z-99-02X I2M-92-03X 32M-01-04XBR | 32M-01-13XBR || 32M-01-14X0B || 32M-D1-14XBR || 32M-01-15XBR | 32M-01-16XBR || 32M-01-17XBR 32M-01-18XBR DUP QA 43IM-01-16X0B || 43M-01-16XBR [|43M-01-17XBR|| 43M-01-17X0B 43M-01-20X0B 43M-01-20XBR
PARAMETER (METHOD) il oL o T L WL oL WL o WL WL WL o/ WeL T ugll [T o'l [T ue/L ue/ pe/L g/
VOC (8260)

Volatile Organic Compounds
Vinyl chloride (chloroethene; 2 2 1.0 10U 10U 1L.ouU 1.0U 10U ou 10U .0U 10U 1.0U 10U 160 U 160 U 20U 1.0U 1.0U 10U o0U 1.0U 10U
trans-1,2-Dichloroethene 100 55 10 Lou 1ou 1.0U 1.0U 1.0U U [V 1.0U 1.0uU 1ou 10U 160U 160U 20U 10U 10U 10U .0U 10U 1.0U
[c1s-1,2-Dichlorcethene 70 35 1.0 10U lou o0U 10U 10U U Loy 1.0U 1.0U 0.25) 1.0U 60U 160 U 11 QU Loy 10U .ou 10U 1.0U
1,1, 1-Trichloroethane 200 5 1.0 1oy Loy Lu 1.0U 1.0U u 1.ou oy 10U L.ou 10U 60U 160 U 20U ou 1.0U 1.0U 1.0U Lou 1.0U
WTrichloroethene 5 5 1.0 Lou 1oy au 1.0U 1.0U u Loy 10U 1.0U Loy 041 60U 160 U 201 ou 0.38) 0271 1.0U 1.0U 034)
hl 3-Dichlarobenzene 40 600 1 O U 1L.oU 0y 1.ou 10U (Y] 1.0U 0341 1.1 1.0y 0.40) 5%0 580 580 oy 10U 10U 1.0U 1.0U 1.0U
1,4-Dichlorobenzene 5 75 I 10U Lou 10U 10U 1.0U Lou 10U 0.31) 10U 10U 10U 370 370 400 oy 1.0y 0u 10U 1.0U 100
1,2-Dichlorobenzene 600 600 I 1.0U 10U 1.0U 1.0 U 1.0U 1Lou 1.0U 046] 0.83) 0.401J 0341 4500 4,600 5300 3+ 1Lou 1oy Qu 1oy 1.0U 1.0U
Dichlorodifluoromethane (Freon 12) - = ‘ ou Y] 1.0U Ry 10U 1.0U 1oy 1.0 U 10U .oy 1.0U 160U 160 U 271 1.0U 10U Qou 1.0u 1.0U 1.0U
Chloromethane = - 0 oy 10U LoU ou 1.ou 1.0U 10U 1.0U 10U LOU 1.ou 160 U 160 U soul 1oy 1.0U 0u 1.ou 1.0U 1.ou
Bromomethane 10 - 0 oU 1.0U LOU 0U oy 10U 1.0y 1ou 1.0 U 1.0U 10U 160U 160 U 20U 10U 10U 10u 1ou 1.0U 1.0U
{Chloroethane 2 2 0 LU 1.0U LouU ou 1L.ouU 1.ou 10U Loy 10U 1.0U 1.ou 160U 160 u 50U 1.0y 1ou 1.0U 10U 10U 1.0U
[Trichlorofluoromethane (Freon 11) = - a 10U 10U 0.46 1 1ou 1.0U 1.o0U 10U Loy 1.0 U 1.0U 1ou 160 U 160 U 20U Loy 10U Lou Loy Loy 1.0U
5 - 5.0 sou S0U 50U S0y 50U 50U S0uU s0U sou 50U 50U 800 U 800 U NR 50U 50U 50U 50U 50U S0U
= = 1.0 1oy Ou 1.ouU 1.0U 1.0U L.ou 1oy 1.0U Loy 1.0U 10U 160 U 160 U 20U 10U 10U 1.0 U 1.0 U 1.0u 1ou
7 = 1.0 1.0U ou 1.0U 1.0U 1.0U 10U 10y 10U 1ou 1.0U 10U 160 U 160 U LouU 10U 1LouU 1.0U .oy 1.0U 1oy
3,000 ol 5.0 10 ou 50U 50U 50U 50U 16 5.0U 50U 50U 50U 800 U 80 oy 50U EXE 50U 50U 50U 50U
] 1.0 LouU ou 1.0U 10U 10U 1.ou 1oy 10U 1.0U 1.ou 10U 160 U 160 U NR 1.0U 1.0U 1ou Loy 1.0U 10y
: a LouU Loy 10U 1.0U 1.0U Loy O0U 10U 1.0U 10U 1oy 160 U 160 U 20U 1.0U Loy 1.0y 1.oU 1.0U Lou
A 0 10U 1L.ouU 1.0 U 10U 1.0u Lou ou 10U 1.0U 1.0U 10U 160 U 60U NR 1.0U LOU 10U 10U 1.0U Lou
5 = 0 10U Loy 10U 1.ou 1.0U 1L.ouU LU 10U 1.0U 1.0U 1.0U 160 U 60 U 50U .oy Loy 1.0y 1.0y 10U .oy
z & 0 1.0U 10U 10U 1oy 1.0 U 1.0U oy 10U 1.0U oy 1.ou 160 U 60 U NR 1.0U 1.0U 10U Loy 10U 10U
1,2-Dichloroethene (total) = = 1.0 1.0U 1.0U oy Loy 1.0 U 1.0U 10U 10U 1.0U 0.261J 0361 160 U 60 U NR 1.0U 1.0U 10U 10U Loy ou
Methyl-t-butyl ether 70 a 1.0 1.0U 1.0U 10U 1L.ou LoU 1.0U 10U L.oU 1.0U LouU 10U 160U 160U 20U 1.0U 1.0U 1.0U 1.0U 1oy ou
Ifi 70 = 1.0 1.0u 10U 1ou 10U [T 1L.oU 10U 1.0 U 1L.ou 10U 10U 160 U 160 U 20U 1.0y 1.ouU 10U 1.0U Loy U
£ - 1. Loy 1.0U 1.0U 1.0y 1L.o0U 10U 10U 10U 10u 1ou 1oy 160 U 160U NR 1.ou 1.0U 1.0U 1.0U .oy 0u
= = 1 100 10U 1.0y 1.0U 1.0U 10U 1.0uU 10U 10U 1.0U 10U 160 U 160 U NR 10U 1.0U 1.0U 1.0U 10U 10U
350 5. souU 50U 50U 5.0U 50U 50U 50U 50U 50U 50U 50U 800 U 800U 10U s0U 50U 50U 50U 50U 50U
Gl Al 40U 40U 40U 4.0U 40U 40U 40U 40U 40U 4.0U 40U 640 1 640 U NR 40U 40U 4.0U 4.0U 40U 40U
= 1.0 LoU 10U 1.0U 1.0U 1.0U 1.0y oy 1oy 1.ou 1.0U 10U 160 U 160 U NR 1L.ou 1.0U 1.0U 10U 10U 1.0U
- 1.0 10U 1Lou 10y 10U 10U Loy LOU 10U Loy 1.0U 10U 160 U 160U 20U 10U 1oy Loy 1ou 1.0U 1.0U
2 - 14 14U 14U 14U 14U 14U 14U 14U 14U 14U 14U 14U 2200 U 2200 U 1ou 14U 14U 14U 14U 14 U 14u
5 E 1.0 10U LoU 1.o0u 10U 10U L.oU 10U 10U 10y 1.0U 1L.ou 160 U 160 U 20U 10U 10U 10U Loy 1.0U 10U
5 & 1o 10U 10U 1.0U 1.0U 1Lou 10U 10U 10U 1.0U 10U 1.0U 160 U 160 U 20U 10U 1.0 U 10U 1.0U 1.0U 10U
obutyl aleohol (butanal : - 50 So0U S0U 50U 50 U 30U 50U 50U soU S0U 50U 0uU 8000 U 8000 U 20U 50U 50U 50U s0U 50U 50 U-
Bcnzcne 5 . L0 oy 1.0U 1.0U 10U 10U 1.0U 1.0U 10U 1.0U 1.0U 10U 160 U 160 U 0.86) 1.0U 10U 10U 1ou 10U 10U
5 s 0 1.0U 10U 10U 1.oU 1.0U 1.0U 1.0U 10U 1.00 1.0U LOU 160 U 160 U 200 1.0U 1.ouU 1.0U 1.0 U 10U 10U
5 2 il 10U 1.0U 1.0U 1.0U 1ou 1.0U 1.0U 1oy .0U 10U 10U 160 L 160U 20U 1.0U Lou 10U 1.0U 0 U Loy
% = 0 10U 1.0U 1L.0U 1.0U 1L.ouU 1.0U 10U 1oy QU 1Lou 1.0U 160 U 160 U NR 1LoU LU 10U 10U ou 10U
0 1Lou 1.0U 1.0U 1.0U 1.ou 1.0U 10U 10U 0U Lou 1.0U 160 U 160U 20U 1.0U 10U 1.ou 1.0U oU 1oy
£ 50 0u 50U 5.0U so0U 50U 50U 50U 0U 50U s0U 500 8GO0 U R000 U 50U 50 U s0U S0U S0U 50U s0U
3 iy 1oy 10U 1.0U 1.0U 1.0U 10U 1.0u 10U 10U Loy Loy 60 U 160U 20U 1.0U 10U 10U 1.0U 10U 1Lou
12 0 1.0UR 1LOUR 1O0UR 1O0UR 1L.OUR 1LOUR LOUR 1LOUR LOUR 1.OUR LOUR I60UR 160 UR NR 1.0UR JOUR LOUR 1LOUR 1LOUR 10UR
05" = 0 1oy 1L.o0U 1.0U 1.0U 1.0U 1.ou 1oy 10U 1Lou 1oy 1.0U 60 U 160 U 1L.ouU 1.0U 10U 10U 1oy 10U 1.o0uU
350 = 50 S0U 50U 500 50U 50U 50U 50U 50U 50U 50U 5.0U 00 U 800 U 10U So0U sou 50U 50U 50U 50U
1,000 - 10 1.0uU 0 U 1oy 1.0U oU 1.0U 10U 10U 1oy 10U 1.0U 160 U 160 U 20U 1L.ouU 1.0U Loy Lou 10U 10U
05" - 10 1L.ouU ou 1oy 1oy QU Lou 1.0U 1.0U 1oy U 1.0U 160 U 160 U 1.0U 1.0U 10U 10U LoU 10U 10U
= 2 1 1.0U U 10U 1.0U U 1.0U L.oU 1.0U 1.ou oU 1.0U 160 U 160U NR 1.0U 1.0U Loy 1Lou 1.ou 1L.ouU
5 = 1 1.0U ouU 1.0u 1.0U 0 Loy 1.0U 10U 1ou 00U 10U 160 U 160U 20U 1.0U 10U 10U 10U 1oy Loy
5 . 1 1.ou L.ou 1.0U 1.0U 1L.ou 10U 10U 1.0U Lou ou 0.41 160 U 160 U 0.53) 1.ou 1.0U 10U Loy 10U LouU
= 2 3. 50U 5.0U 50U 50U 50U 5.0U 5.0U 50U 50U S.0U 50U 800 U 800U 10U 5.0U 50U 50U 50U 50U 30U
Dibromochloromethane 2 1.0 1ou oy 1.0U 10U 1L.ou 1.0U0 1.0U 10U 1.0U 1.0U 1ou 160U 160 U 20U 1.0U 1.0U 1oy Loy 10U 1oy
Chlorobenzene 100 1.0 1.0U oy 1.0U 1L.oU 1.0U 1.0U 1.0U 1.2 1.0U 1.0U 1L.OU 410 400 400 10U 1.0U LouU 10U 10U 1.0U
L,1,1,2-Tetrachloroethane 5 1.0 1.ou oU 1.0U 10U Lou 1.0U 1.0U 1.0U Loy .0U 10U 160 U 0 U 20U 1.0uU 1.0U 10U 1.0U Loy 10U
700 0 1oy 1ou 10U .oy Loy 1.0U 0 U 10U 1.ou .0U 10U 160U 50 U 1.1]J ou 1.0U 10U 10U Lou Loy
10000 * = £ 10U 1oy 1.0U 10U Loy 1.0U oU 10U 10U 0 1.0 U 160U 0 U 1.2) QU 1.0U 1oU 10U 10U 1.0y
10000 * = 0 Lou 1oy 1.0U 100 10U L.ou oy 10y 1L.0U 0u 1oy 160U 60 U NR ou L.oU 1.0U 1.0U 10U Loy
10000 * - 10 Lou 1ou 1.0U 1.0U 1.0U Lou ou 1ou 1.0U ou 10U 160 U 60 U 0.76 ] oy 1.0U 10U 1.0U 1.0U (Y
100 - 10 u 10U 1.0U 1.0U 1.0U oy ou 10U 1.0U 10U 10U 160U 160 U 20U 1Lou 1.0U 1.0U 1.0U ou Loy
4 z ! u Loy 10U 1.0U 1.0U 10U 10U 1ou 10U 10U 10U 160 U 160 U 20U 1Lou 1.0U 1.0U 1.0y 0U Lou
& # L o0u 10U 1.0U 1.0U 1.0U 1ou Loy 10U 1.0U 10U 1.0U 160 U 160 U 30 1L.OU 1.0U 10U 1.0U ouU Loy
cis-1,4-Dichloro-2-butene - - IR oU 10U 1ou 1.0U 1.0U 10U 10U 1ou 1.0U 1ou 1.0U 160 U 160 U NR 10U 1.0U 10U 1.0U ouU LouU
1,1,2,2-Tetrachloroethane 2 = 1 Loy Lou 1.0uU 10U 1.ouU 10U Loy 10y 10U 1.0U 10U 160U 160 U 20U 1.0 U 1.0U 1oy 1.0U 10U 1LoU
1,2,3-Trichloropropane n 5. 1.0 1.0U 1L.0U 10U 1.0U 1.0U Loy 1.0U Lou 10U 1.0U 1.0U 160 U 160 U 20U L.OU 1.oU 1.0U 1.0U 10U 1.0U
trans-1,4-Dichloro-2-butene = - 1.0 Lou 10U 1.0U 1.0U 10U Lou 1.0y 1Lou 10U 10U 10U 160 U 160U NR 10U 10U 1.0U 1.0U 1oy 10U
1.2-Dibromo-3-chloropropane (DBCP) 5 3 1.0 10U T0U U ou ou L0U 10U 10U 10U ou T0U 160U 160U 50U ou Tou 10U 10U 10U 10U
1,2, 4-Trichlorobenzene 70 1.0 10U 1.0U 0L 1.0U 00U 10U 10U 10U 10U 10U 1.0U 491 160U 4.1 0U 1.0U 1.0U i.0U 1.0U 10U
Hexachlorebutadiene 0.6 = 1.0 1.ou Lou 0u 1.0 U ou 0uU 10U 10y 1.0U 1.OU 1.0 47J 160 U 20U U 1.0U 1.0U 1ou 10U 10U
INaphthalene 140 - 1.0 10U 1.0U 1.0U Lou oy ou 1.0U Lou 1LouU Loy 1.o0U 791 160U 2,67 oy 10U 10U 10U 1.0U 10U
: = 1.0 1oy 10U 1.0U 1.0U 1.0 U ou 1.0U 10U 1L.OU 10U 1.0U 160U 160 U 20U Loy 1.0U 10U 1ou 10U 1.0U
= £ 14 1oy 1.ou 1.0U 1.0U 1.0U .o0uU 1L.oU 10U 10U 10U 1.0U 160U 160 U 20U 1.0U ou 10U 1oy 1.0U 1.0U
d 1 10y 10U 1.0U 1.0U 1.0U 1.0U 1.0U 10U 1.0 U 10U 1.0U 160 U 160 U 20U 10U 1.0U 10U 10U 10U .00
= i ! 10U 10U 1.0U 1.0U 10U 1.0U 10U 100 Lou 10U 10U 160 U 160 U 1.5) 1.0U 10U 10U 10U 10U 1.0U
n-Propylbenzene = 1 1.0U 10U 1.0U 1.0U 10U 1.0U 1.0U 1.00 Loy 1L.0u 1.0U 160 U 160 U 1.9] 1.0U 1.0y 10U 1ou 1.0U 1.0U
2-Chlorotoluene - = 1.0 Lou 10U 1.0U 1.0U 1.ouU 10y 10U 1.0U 10U 1.0U 1.0 UJ 160U 160U 20U 10U 10U 10U 10U 10U 10U
4-Chlorotoluene = 0 1.0U 1.oU 1.0U 1.0U 1.0U 10U 1ou 10U 10U 1.0U 1.ous 160 U 160 U 2.0U 10U J 10U 1.0U 10U ou 10U
7 0 10U LOU 10U 1.0U 1.0U 1.0U 1.ou Lou 10U 1.0y 1L.ou 160 U 160U 051) 1.0uU Loy 1.0 U 1.0U ou i.0uU
] = 0 1.0y 10U 1.0U 10U 1.0U 1oy L.OU 10U 10U 1.0U 10U 160 U 160U 20U 1.0 1.0U 1.0U 1.0U oy 10U
- = .0 10U 10U 1o0u 10U 10U Lou 10U 10U 10U 1.0U 10U 160 U 160U 191 1.0U 10U 1L.ouU [HRY] ou 10U
- L0 1oy 1.0U 1.0 U 1.0U 1.0U ou 10U 1oy 1.0U 1.ou 10U 160 U 160U 1.2] 1.0U Loy 10U 1.0U 1.ou 1.0U
5 L 1.0 1.0U 1.0U Loy 1.0U 1.0U Loy 10U 10U 10U 1.0U 1.0y 160 U 160 U 20U 1.0U 10U 1.0U 10U 10U 10U
0 > 1.0 10U 1.0u 1L.oU 1.0 U 1Lou Lou 1.0U 1.0u 10U 1.0U 1o0u 160 U 160U 20U 1.0U Loy Loy 10U 10U 10U
£ 3 10 1.0y 10U 1oy 1.0 U 10U 10U 1oy Lou 00U 10U 1.ouU 851) 160U 20U 1.0U 1.0U 1.0U 10U 10U 1oy

Notes:

Bold numbers indicate exceedance of MCP GW-1 standard
Numbers in shaded areas indicate exceedance of site-specific cleanup poals
NR = Compound not reported by the QA laboratory
* Regulatory standard is for total 1,3-dichloropropene and total xylenes
U = Compound not detected at a concentration above the reporting limit
UJ = Compound tentatively not detected at reported concentration due to blank contamination or reporting limit is estimated
J = Estimated value less than the reporting limit or an estimated value resulting from data evaluation
I+ = Value may be biased high based on data evaluation of laboratory results

R = Reult was rejected based on inability 1o recover compound (0% recovery} from the matrix spike and matrix spike duplicate
Note: A peristaltic pump was used to collect a sample from wells 322-99-02X and 43M-01-20XBR. It was necessary to use the
QA lab results provided for VOCs since the primary laboratory reported elevated reporting limits for some compounds. A full Q.

PAProjecis DEVENSIAOC 32 43412005 Annual RptiTables Tables 4:2 & 4-3.xls

peristaltic pump nstead of the submersible pump due to the small diameter of the well casing at 322-99-02X and a history of blockages at 43M-01-20XBR
A data comparison will accompany the spring report

Lol




TABLE 4-1
GROUNDWATER ELEVATION DATA SUMMARY YEARS 2002 THROUGH 2005

2005 ANNUAL REPORT
AQCS 32 AND 434
DEVENS, MASSACHUSETTS

Measuring Dates 1/30/2002 4/11/2002 7/10/200 10/1/2002 3/27/2003 6/19/2003 9/23/2003 12/1/2003 5/25/2004 10/7/2004 6/13/2005 10/3/2005
12M-92-01X 240.29 243.98 243.35 241.33 245.89 244,14 241.89 242.05 244.47 24283 244.64 241.02
32M-92-03X NM 231.77 231.64 231.05 234.11 234.43 233.08 23242 233.88 232.79 235.39 231.99
322-99.02X 232.77 235.42 235.6 233,70 237.59 230.63 234.97 235.40 236.79 234.69 237.71 234.24

SHL-15 239.71 24245 242,52 240.20 NA 242,15 240.90 241.11 244.11 24225 243.55 240.31
SHL-25 NM* 230.55 232.74 230.38 232.88 233.38 231.97 231.68 HNA 231.42 234.65 231.38
32Z-01-04XBR 240.86 244,15 241.05 243.37 247.09 242.60 244,28 240.65 241.28 24423 243.06 not located

32Z-01-05X0B 231.36 228.73 230.64 230.20 232.21 23342 232.97 232.32 HN/A 232.00 234.60 231.89

32Z01-06XBR 241.66 245.65 244.18 240.54 249,60 245,99 240,94 243.37 #N/A 244,15 235.90 238.43

32Z-01-07X0B 241.49 244.51 244.05 241,49 24737 245,02 242.38 242.94 #N/A 243.65 245.29 241.32

32Z-01-08X0B 239.89 244.33 242.98 241.35 245.07 24378 241.77 241,93 HN/A 242.51 243.56 241.02

32Z-01-09X0B 227,95 228.64 230.47 230.03 232.10 233.24 2321 232.05 #N/A 231.73 231.90 231.46

32Z-01-10XBR 240.27 242.91 241.33 24210 246,11 241.32 241.48 239.73 #N/A 241.54 241.92 238.87

32Z-01-11XBR NO WATER NO WATER 245.92 NO WATER 245.45 DRY DRY DRY #N/A below 245,84 below 245.84 below 245.84

32Z-01-12XBR 234.55 236.84 238.87 236.82 239.98 239.77 238.10 237.63 #N/A 237.73 240.28 236.83

32M-01-13XBR 238.74 240.8 240.79 241.87 247.87 243.58 241.63 240.89 242.01 242.24 243,07 239.06

32M-01-14X0B 229.75 2323 232.24 230.62 234.47 233.26 232.01 232.00 233.49 231.74 234.49 231.53

32M-01-14XBR 229.89 234.6 233.62 232.41 237.84 235.44 233.31 233.82 236.17 233.94 236.18 232.56

32M-01-15XBR 235.86 238.05 237.66 237.61 242 .46 239.18 237.58 237.17 238.36 237.97 239.61 236.40

32M-01-16XBR 231.47 234.36 2347 232.87 237.34 235.10 233.89 233.59 234,87 233.04 236.16 232.57

32M-01-17XBR 231.08 233.33 230.04 232.64 236.37 234.80 233.62 233,36 234.69 233.39 235,94 232.49

32M-01-18XBR 238.99 241.14 241.63 241.08 246,72 243.61 241.65 241.13 242.52 242.14 243.57 239.84

43M-01-16X0OB 228.71 229,13 231.53 230.67 23317 234.20 233.15 232.42 233.75 23234 235.20 231.77

43M-01-16XBR 228.77 229,15 231.65 23(.89 233.29 234.15 233.37 232.62 HIN/A 234.37 235.29 231.92

43M-01-17X0B 228.08 228.57 230.8 23047 232.62 233.81 233.09 232.37 233.27 232.18 234.95 231.81

43M-01-17XBR 228.56 228.97 231.07 230.54 232.69 233.84 233.16 232.50 233.25 232.24 235.55 231.92

43M-01-20X0B 228.06 228.61 230.62 229.98 232.12 233.20 232.63 231.97 232.61 231.71 234.29 #N/A

43M-01-20XBR 227.73 224.25 230.33 230.18 232.26 233.34 232.72 232.04 232.72 231.83 234.42 231.43

NOTES: 2004 Notes

Reference point for 2002 and 2003 efevations is ground surface.

Reference point for 2004 and 2005 elevations is top of PVC.

Groundwater elevations were coliected on dates indicated.

Elevation datum is National Geodetic Vertical Datum NGVD, 1929 in feet.
NM?* = Not measured, could not open

For SHL-15 and SHL-25, the reference point for water level calculations is taken as the top of the metal casing,
#N/A: NO READING TAKEN.
#N/A for Weli 43M-01-16XBR May 2004: Actual depth reading was 47.4 feet. Reading scems systematically offset {unlike previous events.)

2005 Notes:
Well 43M-01-20XOB could not be opened in October 2005
Well 32M-01-04XBR could not be located in Octaber 2005. (Possibly covered by new pavement, electric gate, or landscaping).

319/2007
Prapared by: USACE
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TABLE 4-2
GROUNDWATER ANALYTICAL RESULTS - JUNE 13-16, 2005 SAMPLING EVENT

2005 ANNUAL REPORT
AOCS 32 AND 43A
DEVENS, MASSACHUSETTS

Toie-Speetfic Cleanup TIN-OT-IRNBR- ;
MCP GW-1 Goals Reporting Limit SHL-15 32M-92-01X 322-99-02X 32M-92-03X 32IM-01-04XBR 32M-01-13XBR 32IM-01-14X0B 32M-01-14XBR 32M-01-15XBR || 32M-01-16XBR || 32M.01-17XBR 32M-01-18XBR DUP 43IM-01-16XOB | 43M-01-16XBR | 43M-01-17XBR | 43M-01-17X0B | 43M-01-20X0B || 43M-01-20XBR
PARAMETER (METHOD) il i/l e/l g/l pe/l. pe/d o pg/l pe/l pel Bl pe/l. pe/l. i/l e/l ue/l B/l ue/l sl pp/l pprl pe/l
[VOLATILES PETROLEUM HYDROCARBONS
MA DEP) Ranges
CS-C8 A)In hatic Hydrocarhons 400 a00 3.00 300 30U 00 30U 00 300 [ 30U 30U 30U EX 46 54 30U 300 30U 30U 300 30U
[COCT2 Aliphatic Hydrocarbons 4,000 4,000 2.00 20U 200 200 20U 200 20U [ 200 20U 20U 20U 470 550 20U 20U 20U 20U 200 zol_!
€9-C10 Aromatic Hydrocarbons 200 200 10 100 oy Tou [ To0u 10U U 10U 10U 10U 10U 260 250 10U 10y 10U Loy iou Loy
[VPH (MA DEP) Target VPH Analyies
Mﬂh}“tﬂ-hwwul:l = 70 B 1.0 [ 10U 10U (] U o ou ou 0y 1LoU Loy U 10U 10U 10U 10U 10U ou 10U
Benzene L3 3 10 U 10U oy U U 0U (] U 10U 10y 10U 1] 10U 10U Y 10U ] 0U 10U
Toluene 1,000 - 1.0 oy 10U .01 [} ] [} 00 U 10U 1.0U 10y U 10U 100 10U 1oL oU 1] L0y
Ethylbenzene 700 500 [X0) 10U 101U .00 0nu U ou 0 U 0 U Loy Lo 10U 0 45 0u 10U 10U ou u 1oy
m,p-Xylene * 10,000 - 20 20U 20U 20U 20U U 20U 20U 20U 20U 20U 20U 20U 20U ou oy 20U 0 U 20U 20U
o-Xylene * 10,000 - L0 10U Y] 10U 10U U 10U [ 10U 10U 10U 10U 10U 10y ou oy 10U oy Loy 10U
Naphthalene 140 - 1.0 10U 10U 10U 10U ou 10U 1LouU 10U 10U 10U 10U 10U 10U [iE] 0u 1.0 U ou 10U 1.0U
|[Extractable Petroleum Hydrocarbon Ranges ] ] 61U
€9 - C18 Aliphatic Hydrocarbons 4,000 4,000 60 [ 62U 62U 61 U 61U 611U AN a2 U 61U 62U a1y 1400 1100 62U 61U 61U 61U 61 :j i
C19.- C36 Aliphatic Hydrocarbons 5,000 5,000 80 82U 82U 820 82U 81U 82U 20 20 32U 82U 22U 4210 400 U 81U 821 82U 81 u' 81
C11-C22 Aromatic Hydrocarbans 200 200 170 170 U 180 U 180 U 1700 170U 170 U 170 U 170U 1700 180 U 170 U 180 U 170U 180 U 170 U 170 U 170 U 170 U 170 U
arget PAH
N:hu)alen:nﬂ“_“ 140 . 0 10U 101 1y 10U 10U 10U U oy 10U 10U 10U 10U ou 10U 0u U 0u 10 U 1oy
2-Methylnaphthalene 10 - ) 10U 1wy 1 100 100 10U U 10U 10U 10U 10U 10U [t U [N u au 10U ou
Aceniphithylene 300 - ) 100 00 0u 10U 10U WU ] Y] 00 100 10U 10U (] 100 [N U 0u 10U oL
Acenaphthene 20 - ou 10y 10U 10U 10U 10U [ 0u 10U 10U 10U 10U 10U 10U [0 10U [Y] 100 [
Fluorene 300 - U 10U U [T oU 10U U [T 100 [ oy 0] wu 1y wy 1ou oy oy ou
Phenanthrene 300 - 10 U 10U 10U 10U 0u 10U 10U 10 10U 10U 10U [ 10U 10U 10U 101 10U Y] 10U
Anthracene 2000 - 10 0uU 10U 100 100 ou 100 10U 10U [T} 10U 10U uu 10U 10U 10U U 100 ou 10U
Fluoranthene 90 - 10 [ 10U 10U 100 0u 10U 10U 100 100 10U 10U [N} 0y 100 [N U 10U 01 10U
Pytenc 80 - 10 100 101 0y 10U IOl 10U U 10U 10U 10U 1] 00 ] 10U 100 U 10y [T} 0y
Benzofa)anthracene 1 - 0 10U 100 100 [T 10U 10U 100 10U 10U 10U 0] 10U 10U 10U 10U U 1wy oy 10U
Chrysene 2 - [1] 10U wu ] T0U 10U 10U wu U 10U 101 iou 10U 10U oy 10U 10 U 10U ouU 10U
Benzo{b)luccanthene ] - [0 10U 10U 10U 10U 10U 10U [ 10U 10U 10U 1oy 10U 10U 10U oy oy ou u 10U
Benzo(k)fiuoranthene 1 . 0 0U 10U 100 10U 10U 10U 10U 10U 100 10U 10U 100 100 10U J oy oy ] 10U
Benzo{a)pyrene 02 - 10 0u 3] 100 10U 10U 101 10U 10U 10U [T 100 IUE ::% :8j { gg g:} Jl :lulg
Indenod 1,2,3-cd)pyrene 05 - 10 oy ] 00 100 (] [} ] 100 10U [T 10U 10
l}nhcn;egl.h}_arumcenc 0s - 10 [ (] 10U 10U 100 10U 100 100 100 U 100 10U 10 101 ] [} oy 10y 10U
Benzo(p.h.perylene 300 - 10 10U 0y 100 10U 100 100 ) 100 U 0U 10U 100 10U 100U 0U ou 0 10U 100
[TOTAL DISSOLVED S 5
Methane S — - - 20 90 20U 20U 20U 20U 20U 110 200 20U 20U 20U 32 9. 200U 20U 20U 20U 20U 20U
Ethane - - 4.0 40U 40U 40U 40U 40U 40U 40U 40U 40U 40U 40U AU 400 40U 40U 40U 40U 40U 400
Ethene 2 . 30 30U 30U 300 100 30U 30U 300 30U 30U 30U 300 3017 30U 30U 30U 30U 30U 30U 30U
WP v EPAROS2
?\?:cll,m (I:t'\(, 05 05 0.50 051U 03520 [N 0530 051U 0530 0520 [ 0s1U 051U 053U 0520 052U 052U 051U 0510 051U 0500
Aroclor 1221 0.5 0.5 0.50 051U 0.52U 034U 053U 051U 053U 052U 0S1U 051U 051U 053U 52U 52U 052U 051U s U 051U 50U
Aroclor 1232 03 05 0.50 051U 052U 054 U 053U 051U 053U 052U [I] 051U 051U 053U 52U 52U 052U 0510 0s1U 0510 S0 U
Aroclor 1242 03 [ 1150 051U 052U 0540 T 053U S1U 0530 S2 U 0510 031U 0510 .53 U 52U .52 U 0.52U 051U 051U 051U S0 U
Aroclor 1248 0.5 0.5 0.50 051U 03521 0541 053U S1U 053 U 52U 051U G510 [ 053U 22U .52 U 052U 051U 0511 [N S0 U
Aroclor 1254 0.5 0.5 0.50 051U 052U 054 U 0.531 HE 0531 52U 0510 051U 051U 0.53 U 052U 052U 052U 051U 051U [ .50 U
Aroclor 1260 05 05 0.50 0510 052U 0.54 U 0531 51U 053 U s2U 051U 051U 051U 053U 052U .52 U 052U 051U 051U 051U 050U
S 45 144 451 45 4 45U 45U 887 S0Jt 45U 45U 244 3.6 45U 45U 45U 714 45U 45U
:2 1 27 27U 2.; 1: 3(.U 2?3 27U 34 32 57 211 29U 6.6 29 27U 34 270 27U 27U 29U
- 3.500 0.7 [T 26.1 917 223 17.0 518 6010 143 124 648 16,700 16,200 507 09 _ 207 266 1071 9:,5'-
UNIT CHANGE my/L mg/L mg/L mg/l. mp/l mp/L mp/l mg/L, gl mg/l. mg/L mp/L, mg/L mg/L mp/l. g/l mg/l. mg/L. mg/
TOC by SW846:9060
?;al QE:icGCarbm - - 10 2.3 1.9 10U 10U 1.6 21 N 2.1 1.6 2.7 46 52 1.0U 12 100 1.6 10Ul Loy
AMMONIA (350.1
Ammonia ;5 N_’ - - 0024 0.16 0.024 U 0.024 U 0024 U 0.024 U 0.024 U 0.33 0.024 U 0.024U 0.024 U 00240 0.038 0.060 0.024 U 0.082 0.024 1 0.024U 0.024 U 0.024 U
ALKALINITY, TOTAL
as CaCO3 - - ] 50.3 52,9 215 8.1 132 915 119 362 241 96.1 186 199 197 187 444 263 117 1,690 849
[ANIONS (300
Nltmte’mlnle)las N) by 3532 . - 0.010 049 0.80 22 0.20 13 4.1 0.42 [ 24 36 29 29 27 15 0.77 0.96 13 20 014
Nitrite (as N) by 354.1 0.0050 0.0061 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.0050 U 0.027 00050 U 0.012 0.0050 U [N 0.036 0.036 0.0050 U 0.0050 U 0.017 0.0050 U 0.0050 U 0.0030 U
[ Ph (as P by 3652 - - 0.010 007211 0.026 UJ 0.054UJ 0.053 UJ 0.05 UT 0.056 UJ 0.18 UJ 024 1) 013 UJ 0,066 UJ 0.048 UJ 0.089 UT 0.09 UJ 0.045 UI 0.1U] 0.061 UJ 0.037 0] 0.043 UJ 0.063 UJ
ullate by 375.4 = 5 50 14.2 302 735 139 30.0 19.0 5.3 10,8 246 293 375 5.1 230 334 144~ 253 289 845 15.1
[ Sullide by 376 2 - - 0.020 0.19 0.020U 0.0020 U 0.020 U 0.020 U 0020 U 0.052 0.064 0.029 0.020U 0.020 U 0.020U 0.020 U 0.020U 0.023 0.020 U 0.020 0 :;20 1] 0.056
Nitrate (a5 N by cale - - 0.010 0.48 0.80 22 0.20 13 4.1 0.39 0.1) 24 16 28 28 27 1.5 0.77 095 13 2.0 0.14
[COD (410.4) ~
[Chemnical Oxypen Demand . - 20.0 200 U 200U 369 200U 2000 200U 388 408 200U 200U 25.11- 349 369 2000 200U 329 2000 200U 200U
[FIELD FARAMETERS
Temperature(deg C) imitial . . - 10.69 10.13 11.76 .24 12.18 14.63 10.77 1097 1463 1314 12.49 13.66 13.66 16.2 183 17.53 16.63 15.86 1411
Temperature (deg C) final - - - 12.66 LIS 1144 12.80 1499 19.19 11.73 14.72 15.14 16.10 15.30 14.43 1443 14.45 17.88 1862 17.32 17.65 14.01
ORP/El (mV) - B B 64.2 1973 5180 3198 203.2 3237 503 109.3 85.0 1422 130.8 247 4.7 z_zf: 5 179.2 5539 249.6 5440 15.70
pH (std units) - - - 575 602 454 511 6.19 6.03 6.35 6.67 T.04 6.03 6.7% 629 29 540 651 455 5 3.95 674
Specific Conductance . - - 149 175 212 [ 262 295 519 6435 596 358 492 481 Aasl 136 57& :1:2 slf. 81.11_ 2202:.100
Dissolved Oxygen - - - 0.61 536 9.62 9.90 511 397 249 292 5.15 3.54 1.53 0.50 .50 6.99 . 85 23
Turbidity 196 424 226 011 0.15 164 319 273 223 a4z 0.25 051 51 33 512 235 % .78 342

Notes:
Bold numbers indicate exccedance of MCP GW-1 standard
Numbers in shaded areas indicate exceedance of site-specific cleanup goals. In the case of arsenic, the revised MCL. and MCP standard of 10 ug/L has been used for comparison in licu of the established cleanup goal of 50 up/l.
U = Compound not detected at & concentration above the reporting limit
UJ = Compound teritatively not detected at reported due to blank or detection limit csumated due to low spike recoveries
1= Estimated value less than the reporting limit or an estimated value resulting from data evaluation
I+ = Value may be biased high based on data evaluation of laboratory results
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TABLE 4-3

GROUNDWATER ANALYTICAL RESULTS - OCTOBER 3-5, 2005 SAMPLING EVENT

2005 ANNUAL REPORT
AOCS 32 AND 43A
DEVENS, MASSACHUSETTS
TBite-Specific TIMOT-T8XBI |
IMCP GW-1 {Cleanup Goals SHL-15 32M-92-01X 32M-01-13XBR || 32M-01-14XOB || 32M-01-14XBR f| 32M-81-15XBR || 32M-01-16XBR [ 32M-01-17XBR | 32M-01-18XBR DUP
PARAMETER (METHOD) ﬁﬂ'L E}'L pg/L HE’L J:&”* EIL EE"’ g/l EE’L ;n'fl. pe/l g,’L
olatile Organic Compounds

1.1.1.2-Tetrachloroethane 2 - 100 10U 10U 1.0U 1.0U 1.0U 10U 10U 10U 1.0U
1.1,1-Trichloroethane 200 5 100 Lou 1ou 10U i.0U 10U LU 1.0U 10U 10U
-Tetrachloroethane 2 e 05U 05U 05U 05U 0.5U 0.5U SU 05y 050 05U

.1.2-Trichloro-1.2.2-triflucroethane - - 1.0 U 1.0U 1.0U 1.0U 1.0U 1.0U DU 1L.0U 1.3 1.4
1.1,2-Trichloroethane 5 - L.OU [Y] 1.0U 10U 10U 10U 1.0U 10U 1.0U 10U
1,1-Dichloroethane 0 = Lou 1.0U 10U 10U 1.0U 1.0U 1.0U Loy 1.0U 10U
1.1-Dichloroethene 7 - 1.0 U 1.oU 1.ou 10U 1.0U0 10U 10U 1.0U 1.0U 1L.0U
1,1-Dichloropropene = 2 20U 20U 200 20U 20U 20U 20U 20U 20U 20U
1.2 3-Trichlorobenzene oz 1.0U 10U 1.0UJ 10U 1.oU 1Lou L.ou 1.0U 1L.0U 1.0U
1.2 3-Trichloropropane - =+ 10U 10U 10U 10U Lou 1.0U 1L.oU 10U 1.0U 1.0U

1,2.4-Trichlorobenzene 0 = 10U 1ou 1.0U 1.00 1.0U 10U 1.0U 1.00 12 1.2
1.2 4-Trimethylbenzene = = 1L.ouU 10U 1.0U Lou 1.0U 1.0U0 Loy 1.ou 067 0.7
1.2-Dibromo-3-chloropropane = - 50U 50U S0U 500 50U 50U 50U 50U 50U 50U
1,2-Dibromoethane 0.02 10U Lou L.ou 1.0U Loy 10U 10U 1.0U 1.0U 1.0U
1,2-Dichlerobenzene 600 600 10U 10U 2.2 10U 071 193 1.0U 2.3 1450 1630
1,2-Dichloroethane 5 s 1.0U 10U 10U 1.0U 1.0U 1.0U 1.0U 10U 10U 1.0U
1.2-Dichloropropane S £ 1.0U 1.0U 10U 1.0U 1.0U LoU 1.0U 10U 1.0U 1.0U
1.3.5-Trimethylbenzene = = 10U 10U 100 10U 1.0U 1.0U 1.0U 10U 1.00 10U
1,3-Dichlorebenzene 40 600 1.ou 1LoOU 09J 1.0U 0571 38 1.0U 38 209 232
1,3-Dichloropropane - = 10U Loy 1.0U 100 1.0U 10U 10U 1.0U 1.0U 10U
1.4-Dichlorobenzene 5 75 10U 1.0U 1.0U i0u 10U 1.6 1.0U 051 120 142
I-Chlorohexane = = 10U 10U 1.0U 1.0U 1.0U 10u 1.0U 1.oU 1.0U 1.0U
2.2-Dichloropropane - - 200 20U 20U 200 20U 20U 20U 20U 20U 20U
2-Butanone 350 = 250U 250U 2500 250U 250U 250U 250U 250U 250U 2500
2-Chlorotoluene = - 10U 10U 1.0U 1L.ouU 1.0U 1.0U 1.0U 10U 1.0U 1.0U
[2-Hexanone - - 100U 100U 100U 100U 10.0U 100U 100U 10.00 10.0U 100U
l4-Chlorotoluene - - 1.0U 10U 1.0U 10U 10U 10U 1.00 10U 1.0U 1.0U
H-Isopropyltoluene = = 1.0U 10U LOU 1.0U 1.0U 1.0U 1.0U 1.0U 0.7) 07
[4-methyl-2-pentanone 350 - 25.0U 25.0U0 250U 25.0U 250U 2500 50U 250U 250U 250U
Acetone 3.000 = 250U 2500 250U 2500 250U 250U 2500 250U 250U 250U
Benzene & = 1ou 1.0U 10U 1.oU 1.0U 10U 1.0U 1.0U 10U 1L.ou
Bromobenzene - - 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U
Bromochloromethane & = 10U 10U 100 10U 1.0U 10U 1.00 10U 1oy 1.0U
Bromodichloromethane ) - 1.0 U 100 1.0U 10U 10U 10U 1.0uU 1.0u 10U 1L.oU
4 - 1.0U 1.0U 10U 10U 10U 1oy 10U 10U 1.0U 10U

Bromomethane 10 - 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U
ICarbon disulfide - 2. 1.0U 1.0U 1.0U 10U 10U 1L.ou Lou 10U 1.0y 10U
[Carbon tetrachloride 3 = 10U 10U 10U 10U Lou 1LouU 1L.0U 10U 10U 10U
{Chlorobenzene 100 - 10U 100 1.0U Loy 15 1.8 10U 1.0U 83.9 82.1
hloroethane E = 20U 20U 20U 20U 20U 20U 20U 20U 20U 20U
{Chloroform = 1.0U 1.0U 1.0U 10U 1.0U 1.0U 1.0U 1.0U Loy 1.0U
IChloromethane - - 1.oU 10U 20U 1.0U 10U 10U 1.0U0 1.0U Lou 1.0U

lcis-1,2-Dichlorcethene 70 55 05U 05U 1.0U 050 05U 05U 05U 05U 05U 22
1s-1,3-Dichlor 0.5 * = 05U 05U 05U 05U 05U 05U 05U 05U 0.5U 05U

- - 1.0U 1.0y L.oU 10U 1.0U 1.0U 1.0U 1.0U 1.9 19

2 - 1.ou 1.0U 1Lou 1.0U 1.0U 1.0U 1.0U 1.ou 10U 10U
- = 10U 1.0U 10U 1.0U 1.0U 1.0U 10U 10U 1.0U 10U
Dichlorodifluoromethane (Freon 12 \ - 20U 20U 20U 2.0U 20U 20U 20U 20U 20U 20U
700 = 1oy 1.0U 10U L.ou 1.0U 10U 1.0U 10U 10U 10U

0.6 - 06U 06U 06U 06U 06U 06U 06U 06U 06U 0.6 U

- = 1.0U 1.0U 1.0U Loy 10U 1.oU 10U 10U 1.0 1.0

5 - 10U 10U 1.ou 1.0U 1.0U 10U 1.0U 1L.ou 10U Loy

Methyl tert-butyl ether 70 10U 10U Lou 1.0U 10U 1.0U Lou Loy oy oy

Methylcyclohexane - 10U 1.0U 1.0U 10U 10U 1oy 1L.ouU 1.0U 1.2 1.1
Methylene chloride 5 2 30U 50U 50U 50U 50U 50U 50U 50U 50U 500
Naphthalene 140 = 1.0y 10U 10U 10U 1.0U 10U 10U 10U 1.0U 10U
-Butylbenzene - Loy 1.ou 10U 1L.OU 1.0y 1.0U 10U 1LOU 1.0U 1.0U
n-Propylbenzene - - Loy 10U 1.0U Lou 1.0U 10U 1.0U L.oU 08) 071
sec-Butylbenzene = = 10U 1.0U 10U 1.0U 1.0U 1.0U 1.0U 1.ou 05) 0.5]
Styrene 100 - 10U 1ou 10U 10U 1.0U 10U Lou 10U 1.0U 1.0U
ert-Butylbenzene = - 1.0U 1.0U 1.0U 1.0U Lou 1.0U 1L.0U 10U 1.0U 10U
Tetrachloroethene S - 10U 10U 10U 1.0U 10U LoOU 1.0U 10U 1.0U 10U
{Tetrahydrofuran = o 50U s0U 5.0U s0u 50U 500 50U 50U 50U Sou
[Toluene 1,000 - 1.oU 10U 1ou 1.0U 1.0U .00 1L.0U .oy 10U 10U
rans-1,2-Dichloroethene 100 55 10U 10U 10U 10U 1.0U 1.0U 10U 10U 10U Lou
rans-1,3-Dichloropropene 05~ - 05U 05U 05U 05U 05U 0.5U 05U 050 05U 05U
[Trichloroethene 5 5 1Lou 1.0U 100 1.0U 100 1oy 10U 1L.ouU 061 0617
[Trichlorofluoromethane (Freon 11) - - 20U 20U 2.0U 20U 20U 20U 20U 2.0U 20U 20U
[Vinyl acetate = = 50U 50U (2 50U 50U 50U Sou