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EXECUTIVE SUMMARY

This annual report has been prepared to document the monitoring and maintenance activities
conducted at the Shepley's Hill Landfill in Devens, Massachusetts as required by the Record of
Decision (ROD) for areas of contamination 4, 5, and 18 (ABB-ES, Oct 1995). This report was
developed by the U.S. Army Corps of Engineers (USACE), New England District (NAE).

This report documents the results of the sixth year, 2001, of the Long Term Monitoring and
Maintenance conducted in accordance with the approved Long Term Monitoring and Maintenance
Plan (SWEC, May 1996). Activities conducted as part of this plan include an annual inspection of
the landfill cover, annual landfill gas vent monitoring, and semi-annual groundwater monitoring.
Post closure monitoring is required for a period of thirty years.

An annual landfill inspection was conducted and observations were made regarding the vegetative
cover, vegetation types, erosion, settlement, and general condition of the various features. In
2001, trees were removed from the edge of the cap, and vegetation was removed from the
southern drainage swale. Presently, the landfill is in fair condition, and appears to be functioning
adequately. The cover surface was noted to contain areas of sparse vegetation, intrusive vegetation
and settlement. Intermittent standing water, erosion, overgrown areas and wetlands plants were
observed in isolated areas within drainage swales. The access roads on the cap are in good
condition. The security fence was noted to be in need of repair at various locations. There were no
conditions observed which would immediately jeopardize the integrity of the landfill cap.

Also in 2001, four soil gas probes were installed just beyond the northwest limits of the landfill cap.
Combustible gas readings were collected from eighteen gas vents on the landfill, plus the four new
probes. No landfill gas was observed in the probes. The gas readings recorded from the vents were
within the parameters of a mature landfill. The vents are functioning properly and are in good
condition.

The sixth year of long term groundwater sampling was performed on the fourteen compliance point
monitoring wells located adjacent to the landfill on the north and east. Samples were collected in
accordance with the EPA’s Low Stress (low flow) Purging and Sampling Procedure for the
Collection of Groundwater Samples from Monitoring Wells (July 1996). Samples were analyzed
for volatile organic compounds, inorganics, and general water quality parameters.

In accordance with the ROD, only chemicals which present carcinogenic risk are considered trigger
chemicals in the Long Term Monitoring Program. The trigger chemicals are arsenic,
dichlorobenzenes, and 1,2-dichloroethane. The evaluation of effectiveness of the selected
alternative, SHL-2, is based on the reduction of carcinogenic risk, rather than reduction of
contamination as a measure of progress toward attainment of cleanup. This approach prevents a
situation in which failure to attain a concentration reduction goal for a minor contributor to risk
(i.e., 1,2-dichlorobenzene) overshadows the achievement of a 50-percent reduction of concentration
of a higher carcinogenic risk (i.e., arcenic). Risk reduction was evaluated during the first five-year
review I August 1998. However, for annual reports, contaminant concentrations will be



referenced against the cleanup levels as a benchmark. It should be noted that the majority of the
risk present at Shepley’s Hill Landfill is due to arsenic in the groundwater.

The effectiveness of the selected alternative, SHL-2, is determined by evaluating groundwater
sampling results from two groups of monitoring wells, Group 1 and Group 2. Group 1 wells are
wells where all chemical of concern concentrations have historically met or been below cleanup
levels established in the Record of Decision. Group 2 wells are wells where chemical of concern
concentrations have exceeded cleanup levels. In the Long Term Monitoring and Maintenance Plan,
all existing wells were designated as Group 2 wells and the three new wells that were installed in
1996 were to be designated after the first round of sampling. During the first five-year site review
(August 1998) six monitoring wells (SHL-3, SHL-5, SHL-9, SHM-93-10C, SHL-22, and SHM-93-
22C) achieved cleanup levels for all chemicals of concern and were reclassified as Group 1 wells.

All other wells, including the three new wells, are currently classified as Group 2 wells.

Monitoring will continue in order to examine if cleanup levels are maintained in Group 1 wells. It
should be noted that two of the Group 1 wells (SHL-9 and SHM-93-22C) have exceeded a cleanup
level for a trigger chemical (arsenic in both cases) since the first five-year review. No such

exceedences occurred in 2001. The next round of groundwater monitoring will be conducted in
May 2002.

Arsenic was the only trigger chemical detected above cleanup levels during the 2001 sampling
events. Most wells indicate no definitive change over historic arsenic values. Wells SHM-96-
5C, SHL-11, SHL-22 and SHM-96-22B all recorded new high arsenic levels in 2001. Of those,
wells SHL-11 and SHM-96-22B are showing trends that may be expected to continue rising.
Well SHL-20 1s showing a slow decline in arsenic levels over the last five years. It should be
noted that 8 of the 14 wells were below the arsenic cleanup level for the latest round of sampling.
The wells below the cleanup levels are SHL-3, SHL-5, SHM-96-5C, SHL-9, SHL-10, SHM-93-
10C, SHL-22, and SHM-93-22C.

The first five-year review to assess the protectiveness of the selected remedial action for Shepley’s
Hill Landfill was completed in 1998, in accordance with the Record of Decision. The review
concluded that reductions of contaminant concentrations and corresponding risk satisfied the
evaluation criteria at most, but not all, historical groundwater monitoring wells. However, data
from monitoring well SHM-96-5B, at the north end of the landfill, showed arsenic concentrations
up to two orders of magnitude greater than historical values in other wells. Therefore, supplemental
groundwater investigations were performed by the Army to assess whether arsenic contamination
exists beyond the Devens Reserve Forces Training Area boundary, and to characterize its nature
and location. In accordance with the Final Work Plan, Supplemental Groundwater Investigation at
Shepley’s Hill Landfill, Devens Reserve Forces Training Area, Devens, Massachusetts (HLA,
February 1999) the work included: a hydrogeologic assessment of groundwater recharge potential
along the western edge of the landfill, characterization of groundwater flow and quality north of
Shepley’s Hill Landfill to Nonacoicus Brook, updating and refining the groundwater model for
Shepley’s Hill Landfill, and analyzing rock samples for naturally occurring arsenic. A draft report
is presently under regulatory review.



1.0 INTRODUCTION

This annual report has been prepared to document the monitoring and maintenance procedures
conducted at the Shepley's Hill Landfill in Devens, Massachusetts based on the Record of Decision
(ROD) (ABB-ES Oct 1995) for Shepley's Hill Landfill Areas of Contamination 4, 5, and 18. This
report was developed by the U.S. Army Corps of Engineers (USACE), New England District
(NAE).

The Long Term Monitoring and Maintenance Plan (LTMMP) (SWEC, May 1996) for Shepley's
Hill Landfill outlines the landfill closure monitoring and maintenance procedures. These procedures
include a semi-annual groundwater sampling program to monitor contaminants, and an annual
visual 1nspection and gas emission monitoring of the landfill cap. This report documents the sixth
year of the long term monitoring program. The first two years of monitoring, 1996 and 1997, were
conducted by Stone & Webster Environmental Technology & Services (SWEC). From 1998
through 2001, monitoring has been conducted by NAE. Post closure monitoring is required for a
period of thirty years.



2.0  LANDFILL CAP MAINTENANCE ACTIVITIES

The Record of Decision for the Shepley’s Hill Landfill required monitoring and maintenance of
the landfill cap based on observations made during the annual inspections. Based on a
recommendation made in the previous annual report, the following improvements and repairs
were made during 2001: trees were removed from the vicinity of Gas Vent #13, the southermn
perimeter, and the eastern perimeter of the landfill. Normally scheduled maintenance activities
performed during 2001 included mowing of the landfill vegetative cover and cutting vegetative
growth in drainage swales. Also in 2001, four landfill gas monitoring probes were installed
outside the northwest edge of the landfill cap (details can be found in Appendix G). The
remaining recommended maintenance items listed in the previous annual report did not pose an
immediate risk to the integrity of the landfill cap, and are considered non-critical maintenance
procedures. Maintenance activities of this non-critical nature will continue to be monitored and
evaluated. In the event that repair needs are identified which would prevent immediate damage
to the cap, they will be conducted expeditiously.



3.0 LANDFILL CAP MONITORING ACTIVITIES

The Shepley’s Hill Landfill at Devens, Massachusetts was inspected on 5 December 2001 by
personnel from the U.S. Army Corps of Engineers, New England District (NAE). Features of the
landfill inspected included the cap, the drainage system, the gas vent system, access roads, and
the security fence. Observations were made regarding the vegetative cover, vegetation types,
erosion, settlement, and general condition of the various features. Appendix A of this report
contains the Landfill Maintenance Checklist that summarizes the findings of this inspection. All
observations are also presented on Figure 3-1. A narrative of the findings of this inspection
follows.

A topographic survey of the landfill will have to be conducted in the near future and
compared to the as-built topography to determine settlement areas. In conjunction with the
existing drainage system, the topography and settlement findings will be the basis of
corrective action, if required for the areas which typically have exhibited standing water.

Catch basin #3 near the Cook Street entrance to the site is not set at grade. Soil excavation in
this area has left the rim of the grate about six to eight inches higher than the surrounding
ground. This rim of this catch basin should be lowered to the surrounding grade.

Catch basin #7 near the southwest corner of the site is substantially overgrown by the
adjacent vegetation and will soon be completely overgrown and hidden from view. This
catch basin should be cleared of encroaching vegetation.

The concrete headwall drainage structure at the terminus of the catch basin and underground
conduit system on the south side is overgrown with vegetation and is silting in. The grade of
the channel bottom is uneven and standing water is present. Wetland species are becoming
established as well. The structure and channel immediately downstream should be cleared,
accumulated sediment should be removed, and the channel should be regraded as required to
properly drain. The channel should then be reseeded or riprap should be placed, depending
on water velocities.

Most of the drainage swale on the south side is being invaded by wetland species. There are
also intermittent zones of standing water indicating a lack of proper channel slope and
drainage. The south side drainage swale should be cleared of wetland vegetation and
regraded as needed to properly drain all areas of standing water. Depending on water
velocities, the channel should then be reseeded or riprap should be placed.

In the east side drainage swale, in the vicinity of gas vent #13 and continuing downstream to
the new rock-lined channel, the drainage swale is overgrown with wetland species. It appears
to be silted in and has a large area of standing water. This reach of the drainage swale should
be cleared of all vegetation and accumulated silt and sand, and regraded to drain properly.
Seeding, or riprap placement, should follow, depending on water velocities.



e The northern reach of the eastern drainage swale has some minor vegetation growth and sand
accumulation. The swale should be cleared.

e In the vicinity of gas vents #8, 11 and 12, the perimeter of the cap has some areas of
sparse/eroded vegetation. The soil in the bare areas is mostly sand and is eroded in some
areas. The area should be graded to fill in the eroded areas, and topsoil should be placed to a
depth of 6 inches over the sand to allow grass to grow. The grass should cover areas at least
twenty feet past the limits of the cap.

e The access roads on the site are in good condition. Work was performed on these roads in
the Fall of 1998 to upgrade the surface. There are no problems on access roads that warrant
repair at this time.

¢ Portions of the perimeter chain-link security fence are in poor condition. Fence sections and
gates are missing and unrestricted access to the site is available at several locations, most
notably at the Cook Street entrance, and continuing over to the dirt road at catch basin #7.
Some evidence of off-road vehicles (ATV’s, dirt bikes, etc.) using the cap area was observed.
On the east side, near groundwater monitoring well SHL-11, the fence has been rolled back
and is open. A gate and lock should be added here if permanent access is required. The
security fence should be repaired, with all missing fence sections (including gates) replaced
or repaired.

e The newly installed gas monitoring probes at the northwest edge of the landfill appear to be
in excellent condition, and are secured with locked steel caps.

e The gas vents are in good condition. All screens and pipes are in functional condition and no
repairs are required at this time.

A summary of Corrective Action measures for the Landfill Cap is included in Section 9.



40  LANDFILL GAS MONITORING RESULTS

The purpose of the landfill gas monitoring program is to establish long-term trends with regard to
gas production and venting. A combustible gas survey was performed to determine whether
methane, hydrogen sulfide, or volatile organic compounds have accumulated in the subsurface of
the landfill site or are migrating off-site. Four new landfill gas monitoring probes were installed on
7 November 2001. The purpose of the probes is to monitor landfill gas migration from Shepley’s
Hill Landfill towards Sculley Road. More detailed information on the installation and location of
the probes is available in Appendix G of this report.

The sixth annual landfill gas sampling was conducted on 5 December 2001. The weather was
warm and sunny, with temperatures in the 60’s (F) and the barometric pressure was 29.9 inches of
mercury and FALLING. Gas samples were field analyzed for the following parameters using the
listed equipment:

Parameter Equipment

Total Volatile Organic Compounds HNu Photoionization Detector (PID) with a 10.6 eV
(VOO) lamp

Percent Oxygen Industrial Scientific TMX 412 Combustible Gas
Indicator (CGI)
Hydrogen Sulfide (ppm) CGl

Percent Lower Explosive Limit (LEL) CGI

Carbon Monoxide (ppm) CGl
Percent Carbon Dioxide Landtec Gem 500, GA-90 landfill gas monitor
Percent Methane Landtec Gem 500, GA-90 landfill gas monitor

The CGI and the Landtec GA-90 were both calibrated in the shop by U.S. Environmental. The PID
was calibrated in the field to 248 ppm isobutylene and 0 ppm.

Samples were collected by attaching a rubber Quik cap with a hose clamp to the gas vent pipe. A
barbed fitting was placed in a drilled hole in the cap. Tubing was run from the barbed fitting to a
MSA LC pump. The pump was operated for approximately 7 to 10 minutes to purge 2 vent pipe
volumes and to ensure that the gases collected were representative of the gas collection layer. The
gas monitoring equipment was then attached to the MSA pump and turned on. The readings were



recorded on the Landfill Gas Monitoring Form after they had stabilized. The locations of the gas
vents are shown on Figure 3-1.

The results from the monitoring event can be found in Table 4-1. The following is a brief summary
of the results. The perimeter landfill gas monitoring probes (LGP-01-01X , LPG-01-02X, LPG-01-
03X, LPG-01-04X) tested negative (0) for VOC'’s, hydrogen sulfide, carbon monoxide, and
methane. Minimal levels of carbon dioxide were detected, ranging from 0 % at LGP-01-01X to 0.8
% at LGP-01-02X. Oxygen levels ranged from 20.3 % at LGP-01-02X to 20.9 % at LGP-01-01X.

The following summarizes the gas vents: VOCs were not detected in any of the gas vent wells. The
oxygen levels ranged from 20.8% (Vent # 1) to 0.3% (Vent # 15) using the GA-90. No gas vent
wells tested positive for hydrogen sulfide, reading O for all wells. LEL readings ranged from 0% in
V-1 to over 100% LEL in Vent Nos. 3,9, 12, 13, 14, 15,17, and 18. Carbon monoxide registered 0
in most of the gas vent wells to a high of 4 ppm in V-12. Carbon dioxide ranged from 22.9 ppm
(Vent # 15) to 0 ppm (Vent # 1). Methane ranged from 33.1 ppm (Vent # 14) to O ppm in V-1.

The gas readings are within the parameters of a mature landfill. The vents are functioning propetrly.
The scenario of high atmospheric pressure to low atmospheric pressure results in a venting of
landfill gas into the atmosphere. The scenario of low atmospheric pressure to high atmospheric
pressure results in air intrusion into upper portion landfill. The scenario during this inspection was
likely somewhere in-between. The major concern with landfill gas is off-site migration. If the gas
vents are functioning properly and are adequately spaced there should be no off-site migration of
landfill gases; however, due to the high LEL readings and the proximity of residential housing and
commercial development, gas monitoring probes should be installed along the property line where
the landfill is adjacent to structures (note that this has been done at the northern end near Sculley
Road). The deep screen should extend to just above the saturated zone. The top of shallow screen
should be installed at approximately 3 to 5 feet below ground surface.



50  GROUNDWATER ELEVATIONS

Groundwater elevations were collected from each well during groundwater sampling activities.
The depth to groundwater was subtracted from the elevation of the reference point to determine the
elevation of the groundwater at each location. Table 5-1 lists the water level elevations for each
well for each sampling round. Also indicated on that table is the screened interval for each well,
indicating where the surrounding groundwater interfaces with each well. Figure 5-1 shows a cross-
section of the wells in the monitored area that has generally shown the highest levels of chemicals
of concern, while Figure 5-2 shows the location of that cross-section relative to the landfill. During
each sampling event, groundwater elevations were recorded on the first day of sampling for all
wells scheduled to be sampled. Groundwater levels measured during May 2001 were consistently
higher than those measured in October 2001, as is typical for the area. The mean drop in
groundwater elevation (from spring to fall reading) was 1.3-feet for the fourteen wells. Compared
to the year before, 2001 levels were typically lower than those in 2000, with spring levels receding
0.7-feet on average from the previous year, and fall levels receding 0.3-feet on average. This
follows since the area’s precipitation total for the year 2001 was one of the lowest on record (lowest
10-percent).

In addition to these semi-annual groundwater measurements, regular groundwater measurements of
all Shepley's Hill Landfill wells have been conducted by Harding ESE (formerly ABB-ES and
HLA) since 1992. During the first 5-year review (SWEC, August 1998), groundwater elevations
were re-evaluated to identify hydraulic gradients and to confirm changes due to the construction of
the landfill cap. Groundwater modeling has suggested that the landfill cap has reduced the volume
of water beneath the cap, resulting in a more northerly groundwater flow (SWEC, 1998).
Groundwater flow patterns will be re-evaluated during the next 5-year review.

In light of data collected for the first Five-Year Review performed in accordance with the Record of
Decision for the Shepley’s Hill Landfill Operable Unit, Harding ESE continues to perform
supplemental groundwater investigations which include, in part, a hydrogeologic assessment to
obtain additional data to evaluate the effectiveness of the selected remedial action.



6.0 GROUNDWATER SAMPLING

Groundwater sampling activities at the landfill are conducted semi-annually. Groundwater
sampling activities for the sixth year were conducted in the spring (May 14 and 15, 2001) and in the
fall (October 29 and 30, 2001). There were no significant precipitation events during either
sampling period. Wells are designated as either Group 1 or Group 2 wells. Wells which have
historically attained cleanup goals are given a Group 1 designation. Wells which have not
historically attained cleanup goals are designated as Group 2 wells. Initially, all existing wells were
designated as Group 2 wells and the three new wells that were installed in 1996 were to be
designated during the first five-year site review (SWEC, August 1998). During the first five-year
site review, six wells (SHL-3, SHL-5, SHL-9, SHL-93-10C, SHL-22, and SHL-93-22C) achieved
cleanup levels for all chemicals of concern and were reclassified as Group 1 wells. All other wells,
including the three new wells, were classified as Group 2 wells. These group designations are
presented in Table 6-1, located at the end of this section. Also recorded in that table are the
occurrences of Group 1 wells that have exceeded cleanup levels since the first five-year site review.
There were no such occurrences measured in 2001.

6.1 Preparation for Sampling

Wells sampled as part of the long term monitoring program included SHL-3, SHL-4, SHL-5, SHM-
96-5B, SHM-96-5C, SHL-9, SHL-10, SHM-93-10C, SHL-11, SHL-19, SHL-20, SHL-22, SHM-
96-22B, and SHM-93-22C. Locations of the wells are shown on Figure 3-1. Of these fourteen
long-term monitoring wells, the seven at the north end of the landfill (SHL-5, SHM-96-5B, SHM-
96-5C, SHL-9, SHL-22, SHM-96-22B and SHM-93-22C) are located in the area predicted to
experience the greatest intrusion of groundwater flow from the landfill, as suggested by the
modeling results depicted in Figure 6-1.

Sampling activities were coordinated with the Devens BRAC Environmental Office and the
contract laboratory prior to commencement of sampling. The contract laboratory was contacted
approximately three weeks prior to sampling and was requested to prepare and deliver sampling
bottles, quality assurance bottles and coolers to New England District approximately one week prior
to the sampling event. Bottles were checked to insure that they complied with the requirements of
the sampling program. Sampling equipment (including the YSI water quality meters and the teflon
lined tubing) was reserved for rental/purchase from U.S. Environmental and picked up in the days
preceding the sampling event. NAE used their own Grunfos Rediflow II pumps, controllers, Heron
water level indicators, HF Scientific DRT-15CE turbidity meters, and portable generator for the
sampling (NAE’s equipment was occasionally supplemented with identical models rented from
U.S. Environmental, as required — these instances were noted on the Groundwater Field Analysis
Forms). All equipment was inventoried and tested to ensure it was accounted for and functioning.
The well logs of each of the wells to be sampled were reviewed by the field team prior to the
scheduled event to determine tubing requirements, and brought to the landfill during the sampling
event to confirm the screened intervals.
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6.2 Sampling

The sixth year of sampling was conducted by NAE on May 14 and 15, 2001 and later on October
29 and 30, 2001. Monitoring wells were purged and sampled in accordance with EPA's Low Stress
(low flow) Purging and Sampling Procedure for the Collection of Groundwater Samples from
Monitoring Wells (July 1996) using an adjustable rate, low flow submersible pump. Teflon lined
tubing was used for sample collection and was disposed after each well was sampled.

Before sampling activities commenced, groundwater elevations were measured at each well
location to be sampled. YSI water quality meters and turbidity meters were calibrated at the
beginning of each day of use. A calibration check was also performed at the end of each day.
During sampling, the generator used to power the pumps was located at a downwind area at least 30
feet away from the well being sampled, to minimize potential contamination from the exhaust.
Upon initial opening of each well, initial water level measurements were collected. The pump
intake was lowered to the middle of the screen of each well to be sampled when possible. When
the water level was below the top of the screen, the pump was positioned to a depth between the top
of the water level and the bottom of the screen.

Once the pumping was initiated, at least one volume greater than the stabilized drawdown volume
plus the extraction tubing volume was purged. Water quality parameters, including temperature
(temp), specific conductance, pH, oxidation reduction potential (ORP), turbidity, and dissolved
oxygen (DO) were collected every 3 to 5 minutes to ensure proper purging of the wells before each
well was sampled. The results are listed on Groundwater Field Analysis Forms located in
Appendix B. All water quality parameters, except turbidity, were monitored using a flow-thru cell
and a Sonde-YSI water meter (YSI 600 XLLM). Turbidity samples were not collected from the flow
through cell due to the silt buildup which can occur in the cell. A Y-connector was set up before the
flow through cell to take the turbidity readings. Sampling was conducted when required purge
volumes were met and water quality parameters became stabilized for three consecutive readings.
The tubing was disconnected from the flow-through cell and samples were collected directly from
the discharge tubing. Observations made during the sampling activities include:

. To ensure precision of water level measurements, well casings that had faded marks
or no marks were remarked.

. None of the pre-preserved sample bottles required pH adjustments after they were
filled with the water samples.

. In cases where the water level was lower than the top of the screen, the pumps were
lowered to approximately midpoint between the water level and the bottom of the
screen. This procedure occurred at several wells during each event.

. Although past difficulties with maintaining flowrates and achieving stabilization at

wells SHL-3 and SHL-10 showed improvement in 2001, an attempt to redevelop
both wells is planned prior to the spring sampling of 2002.
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. The instrument calibration checks performed at the end of each day of sampling
revealed that the oxidation reduction potential (ORP) readings taken with one of the
YSI water meters on October 30, 2001 could be questionable. This meter was used
to measure ORP at wells SHL-9, SHL-22, SHM-96-22B and SHM-93-22C on that
day. However, the data collected at those wells does not appear suspect since the
ORP was recorded as no higher than -51.4 mV at any of those wells, while
dissolved oxygen (DO) was recorded as no higher than 1.18 mg/L. This data is in
agreement with historical data and the relationship between the two parameters
dictates that these values are reasonable.

6.3  Equipment Decontamination

All non-disposable sampling and testing equipment that came in contact with the sampling medium
was decontaminated to prevent cross contamination between sampling points. The submersible
pump was decontaminated using the following procedure:

. Upon removal of the pump from the well following sample collection, the pump
was submersed in a 4-inch PVC riser containing potable water and detergent
(Alconox) solution. At least 1 to 2 gallons of the detergent solution was pumped

through (started the pump at a low flow rate, as in sampling, and increased to a
higher speed).

. The pump was removed and sprayed with potable water to minimize the transfer of
soap to the rinser.

. The pump was then submersed in a riser filled with potable water and at least 1 to 2
gallons were pumped through.

. The pump was then submersed in a riser filled with deionized water and at least 1 to
2 gallons were pumped through.

. The submersible pump was sprayed with isopropyl alcohol (reagent grade) using a
hand held spray bottle, over a tub. The pump was then submersed in a final

deionized water rinse and at least 1 to 2 gallons were pumped through.

. The pump was air dried and wrapped in clean aluminum foil.

12



7.0 LABORATORY TESTING

Groundwater was sampled in fourteen monitoring well locations using the low-flow method in
accordance with the procedures outlined in the approved Long Term Monitoring and Maintenance
Plan, Shepley’s Hill Landfill (SWEC, May 1996). Samples were sent to Severn Trent Laboratories
in Colchester, Vermont for analysis. The samples were collected on May 14 and 15, 2001, and later
on October 29 and 30, 2001. Samples were placed in containers compatible with the intended
analysis and properly preserved prior to shipment to the laboratory. Each sealed container was
placed in a leakproof plastic bag and placed in a strong thermal ice chest (cooler) filled with bubble
wrap packing material, or equivalent, to ensure sample integrity during shipment. Ice was added to
cool samples to no more than 4° C. Chains of Custody (COCs) were used to identify and document
the samples being shipped (copies are included in Appendix C). Sample custody was initiated by
the sampling team upon collection of samples and COC forms were placed in waterproof plastic
bags and taped to the inside lid of the cooler. The cooler was sealed with chain-of-custody seals
and shipped to the laboratory via overnight delivery. Due to laboratory error that caused some
sample to be disregarded, there was insufficient volume to analyze for Total Suspended Solids at
well SHL-19 during the fall event.

7.1 Analyses

Water analyses were conducted according to EPA methods 8260B for volatile organics,
6010B/7470A for TAL metals, and as follows for general chemistry analyses, including chemical
oxygen demand by method 410.1, biochemical oxygen demand by method 405.1, hardness by
method 130.2 for the spring event, hardness by method 2340B for the fall event, alkalinity by
method 310.1, cyanide by method 335.4, anions by method 300.0, total organic carbon by method
9060, total dissolved solids by method 160.1, and total suspended solids by method 160.2. These
analyses were conducted at all wells. Note that the change in method used to determine hardness
was made in order to eliminate the interference to method 130.2 by other heavy metal ions typically
present in some of the wells at the site. Table 7-1 indicates the analysis and procedures used for
groundwater samples collected at Shepley's Hill Landfill.

7.2 Results

The approach for evaluating the effectiveness of the remedy is presented in the Record of Decision
(ABB-ES, 1995). Of the chemicals of concern identified in the Record of Decision, only those
chemicals which present carcinogenic risk were considered trigger chemicals in the Long Term
Monitoring and Maintenance Plan (SWEC, May 1996). The trigger chemicals are arsenic,
dichlorobenzenes, and 1,2-dichloroethane. Therefore, the evaluation of effectiveness of Alternative
SHL-2 is based on the reduction of carcinogenic risk, rather than reduction of contamination, as a
measure of progress toward attainment of cleanup. This approach prevents a situation in which
failure to attain a concentration reduction goal for a minor contributor to risk (i.e., 1,2-
dichloroethane) overshadows the achievement of a 50 percent reduction of concentration of a
higher carcinogenic risk (arsenic). Risk reduction was evaluated during the first five-year review in
August 1998. However, for the annual reports the contaminant concentrations will be referenced

13



against the cleanup levels as a benchmark. It should be noted that the majority of the risk present at
Shepley’s Hill landfill is due to arsenic in the groundwater.

Arsenic was the only trigger chemical detected above cleanup levels at the site during the 2001
sampling events. Analytical results for groundwater analyses are presented in Tables 7-2 and 7-3,
for the spring and fall rounds, respectively.

These tables present detectable concentrations of chemical contaminants. Where concentrations
were not detected the value is recorded as less than the detection limit. These results are
compared against the applicable cleanup level. Results of wet chemistry analyses are also included
in the table. The results of sampling are summarized below.

7.2.1 Results for Samples Collected Spring 2001

Volatile Organic Compounds (VOCs) were analyzed in the fourteen monitoring wells. None of the
wells had detectable concentrations of VOCs above the established cleanup levels for any of the
trigger chemicals (or any of the chemicals of concern). The only trigger VOC detected was 1,4-
dichlorobenzene, which was found in monitoring wells SHL-11 (2.4 J ng/L)) and SHL-20 (3.1 J
ng/L). Non-trigger VOCs detected at levels below MCLs in groundwater samples include acetone
(4.1 J pg/L or less), benzene (2.0 J pg/L or less), methyl-t-butyl ether (1.5 J pg/L or less), 1,1-
dichloroethane (2.1 J pug/L or less), and total 1,2-dichloroethene (2.9 J pug/L or less).

Of the identified chemicals of concern for metals, only arsenic was identified as a trigger chemical.
Arsenic was detected at concentrations greater than the cleanup level of 50 pg/L in the following
monitoring wells: SHL-4 (50.8 pg/L), SHM-96-5B (3,800 pg/L), SHM-96-5C (80.5 ng/L), SHL-
11 (487 pg/L), SHL-19 (129 pg/L), SHL-20 (186 pg/l), and SHM-96-22B (1,540 nug/L). A
duplicate sample from well SHM-96-5B had a concentration of 3,900 pg/L. The only other
chemicals of concern (non-trigger) detected at concentrations above the cleanup levels were iron,
manganese, and sodium. Iron was detected at levels above its cleanup level of 9,100 pg/L at wells
SHM-95-5B, SHM-96-5C, SHL-11, SHL-19, SHL-20, and SHM-96-22B, with the maximum
detected (92,700 pg/L) at well SHM-96-22B. Wells SHM-96-5B, SHM-96-5C, SHL-11, SHL-20,
and SHM-96-22B had concentrations of manganese above the cleanup level of 1,715 pg/L. The
maximum value detected for manganese was 11,000 pg/L. at SHM-96-5B (found in the duplicate
sample). Sodium was detected at levels above its cleanup level of 20,000 pg/L at wells SHM-96-
5B, SHM-96-5C, SHL-11, SHL-20, SHL-22 and SHM-96-22B with the maximum detected
(48,200 pg/L) at well SHL-22.

7.2.2  Results for Samples Collected Fall 2001

Volatile Organic Compounds (VOCs) were analyzed in the fourteen monitoring wells. None of the
wells had detectable concentrations of VOCs above the established cleanup levels for any of the
trigger chemicals (or any of the chemicals of concern). In fact, none of the four trigger compounds
(1,2-dichloroethane, 1,2-dichlorobenzene, 1,3-dichlorobenzene and 1,4-dichlorobenzene) were
detected in the wells. Non-trigger VOCs detected at levels below MCLs in groundwater samples
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include acetone (1.8 JN ug/L or less), benzene (1.9 J ug/L or less), methyl-t-butyl ether (1.2 J pg/L
or less), 1,1-dichloroethane (2.0 J pg/L orless), and total 1,2-dichloroethene (2.6 J pg/L or less).

Of the identified chemicals of concern for metals, only arsenic was identified as a trigger chemical.
Arsenic was detected at concentrations greater than the cleanup level of 50 pg/L in the following
monitoring wells: SHL-4 (66.0 pg/L), SHM-96-5B (1,850 pg/L)), SHL-11 (573 pg/L), SHL-19
(183 pg/L), SHL-20 (165 pg/L), and SHM-96-22B (1,670 ng/L). A duplicate sample from well
SHM-96-5B had a concentration of 1,830 pg/L. The only other chemicals of concermn (non-trigger)
detected at concentrations above the cleanup levels were iron, manganese, and sodium. Iron was
detected at levels above its cleanup level of 9,100 pg /L at wells SHL-4, SHM-96-5B, SHM-96-5C,
SHL-11, SHL-19 and SHM-96-22B, with the maximum detected (82,200 pg/L) at well SHM-96-
22B. Wells SHM-96-5B, SHM-96-5C, SHL-11, SHL-19, SHL-20, and SHM-96-22B had
concentrations of manganese above the cleanup level of 1,715 pg /L. The maximum value detected
for manganese was 12,900 pg /L at SHM-96-5B. Sodium was detected at levels above its cleanup
level of 20,000 pg /L at wells SHM-96-5B, SHM-96-5C, SHL-11, SHL-20, SHL-22, SHM-96-22B,
and SHM-93-22C with the maximum detected (45,600 pg/L) at well SHL-22.

Tables 7-2 and 7-3 summarize the monitoring wells that had contaminant concentrations above the
cleanup levels during the 2001 monitoring period. These values were compared to previous year’s
data. A comparison of arsenic concentrations detected above the cleanup levels during the 2001
period with historical data is presented in Table 7-4. The comparison indicates the following:

Most wells indicate no definitive change over historic arsenic values. Wells SHM-96-5C, SHL-11,
SHL-22 and SHM-96-22B all recorded new high arsenic levels in 2001. Of those, wells SHL-11
and SHM-96-22B are showing trends that may be expected to continue rising. Well SHL-20 is
showing a slow decline in arsenic levels over the last five years. It should be noted that § of the 14
wells were below the MCL cleanup level for the last round of sampling. The wells below the
cleanup levels are SHL-3, SHL-5, SHM-96-5C, SHL-9, SHIL-10, SHM-93-10C, SHL-22, and
SHM-93-22C. Refer to Appendix D for a graphical comparison of arsenic concentrations in
monitoring wells for the previous and current sampling periods.

7.3 Additional Investigation at Well SHM-96-22B

An EPA comment to the 2000 Annual Report noted that arsenic concentrations measured at well
SHM-96-22B probably understate the actual highest concentrations in the northwest quadrant of the
landfill since this well has a 30-foot screened interval. Therefore, during the fall sampling event of
2001, an additional investigation was attempted at this well.

A YSI 600 XILM water meter was slowly lowered through the entire screened interval of the well,
with field readings of temperature, specific conductance, pH, oxidation reduction potential (ORP)
and dissolved oxygen (DO) recorded at one-foot intervals, as readings appeared to equilibrate. In
addition to the water samples typically collected from the middle of the wetted screen interval
(results for which were reported, as usual, in this report), a second set of samples was collected
approximately one-foot from the bottom of the screened interval. This location was chosen since
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this was where the highest specific conductivity was found (potentially indicating higher
concentrations of heavy metals). The intent was to collect samples from different depth intervals
without physically sectioning off portions of the screen.

Unfortunately, results were similar between the two sample points for almost all parameters, with
the only metal showing a significant change being manganese (1,960 pg/L at the normal sampling
location, and 3,730 png/L near the bottom of the well). Table 7-5 displays the results from the two
sample depths, including the final equilibrated field parameter values found at those depths just
prior to sampling. '

16



8.0 QUALITY CONTROL

Quality assurance/quality control (QA/QC) samples were collected to monitor the sample
collection, transportation, and analysis procedures.

8.1 Field Quality Control

One set of equipment (rinsate) blank samples was collected from the pump after decontamination
had been conducted for each sampling event (spring and fall) and analyzed for the full suite of
analytical parameters. Results of equipment blank samples are discussed below. One field
duplicate groundwater sample was collected during each sampling round at well SHM-96-5B and
analyzed for the full suite of analytical parameters. Results of duplicate samples are shown on
Tables 7-2 and 7-3 and are also discussed below. One trip blank sample was collected per shipped
cooler, and submitted for VOC analysis only to evaluate potential cross-contamination of samples
during transport. No chemicals of concern were detected in the trip blanks.

8.2 Laboratory Quality Control

One set of QA samples were also collected by the sampling team and sent to the designated QA
laboratory (an independent testing laboratory) in the form of duplicates for each sampling round.
The QA samples represent approximately 10% of the groundwater samples collected. A QA
sample was collected during each sampling round at well SHM-96-5B and analyzed for the full
suite of analytical parameters. QA samples were collected, packaged and shipped in the same
manner as the other groundwater samples. Appendix E presents the Chemical Quality Assurance
Report (CQAR) which provides a statistical comparison of the primary and QA laboratory results
for each sampling round. Also presented in Appendix E is the Chemical Data Quality Assessment
Report, which provides an overall assessment of results presented in the CQAR’s, and their impact
on data usability for both sampling rounds.

8.3 Data Evaluation

8.3.1 Data Evaluation for Samples Collected Spring 2001

Introduction

Fighteen groundwater samples were collected from Shepley’s Hill Landfill at Fort Devens, MA.
Fourteen of these samples are reported in the Shepley’s Hill Landfill 2001 Annual Report. The
other four samples were collected at Molumco Road (off-site), and will be discussed in
supplemental groundwater investigation reports. The samples were analyzed at Severn Trent
Laboratories (in Colchester VT) for Volatile Organic Compounds (VOCs), Target Analyte List
(TAL) Metals, Alkalinity, Anions (Nitrate, Phosphate, Sulfate, and Chloride), Biochemical
Oxygen Demand (BOD), Chemical Oxygen Demand (COD), Total Hardness, Total Dissolved
Solids (TDS), Total Suspended Solids (TSS), Cyanide and Total Organic Carbon (TOC). The
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samples were collected on May 14, 15, and 16, 2001 (see Groundwater Analytical Results Table
in Section 7).

The results were evaluated for acceptability in accordance with the laboratory’s defined
acceptance limits, standard EPA SW846 guidance and/or guidelines provided in the draft
USACE Methods Compendium document.

Sample Shipment and Receipt

All sample coolers were packed with ice packs and ice in the field. Sample shipments were
received at the laboratory on May 15, 16 and 17, 2001. All samples were appropriately preserved
by the procedures shown in Table 1. There are no sample shipment or receipt anomalies
associated with these samples.

Holding Times

Samples were extracted and analyzed in accordance with the methods and holding time
requirements cited in Table 1, except for BOD in which the 48-hour holding time was exceeded
by as much as thirteen hours for samples from sampling date 5/14/01. Affected samples are
SHL-10, SHM-93-10C, SHL-3, SHIL.-19, SHL-4, SHL-11 and SHL-20. BOD results for these
samples are all less than the reporting limit of 2,000 ug/L. This reporting limit is qualified as
estimated “J” as a result of holding time exceedance.

Volatile Organic Compound (VOC) Analysis

Eighteen groundwater samples were analyzed for VOCs using SW846 method 8260B. In
addition, the laboratory analyzed: one field duplicate (SHM-DUP), a duplicate of sample SHM-
96-5B); three trip blanks (dated 05/14/01 05/15/01, and 05/16/01); and one equipment blank
(SHL-EB, dated 05/15/01).

Laboratory Method Blank, Trip Blank and Equipment Blank Results: Target analytes were
undetected at levels above the laboratory’s practical quantitation limit (PQL) for method blank,
trip blank, and equipment blank samples. All results are acceptable.

Field Duplicate Sample Results: VOC results for sample SHM-96-5B, and its duplicate, sample
SHM-DUP, show less than 20 % relative percent difference for all detected target analytes. The
field duplicate sample shows acceptable comparative results.

Surrogate Results: All VOC sample surrogate recoveries are within the laboratory’s stated
acceptance limits. All results are acceptable.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Results: One set of matrix spike/matrix spike
duplicate (MS/MSD) samples was analyzed for this project. Most MS/MSD recoveries and all
relative percent differences (RPD) are within the laboratory’s acceptance limits for VOC
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analysis. Three out of 84 spiked compounds showed MS and MSD recoveries, which were
slightly outside the acceptance range. All three of these exceedances are not considered to
impact the results, as recoveries were not significantly outside of the acceptance range. These
analytes were not detected in the field samples and are not site-specific contaminants (i.e., not
summarized on the Groundwater Analytical Results Table in section 2). Therefore, no action
was taken. The compound 2-Chloroethylvinylether showed 0% recovery in both the MS and
MSD sample. As this analyte is not a site-specific contaminant (and not summarized on the
Groundwater Analytical Results Table in section 2), no action was taken.

Target Analyte List (TAL) Metals Analysis

Eighteen groundwater samples were analyzed for TAL metals using SW846 method 6010B or
7000 series methods. In addition, the laboratory analyzed one field duplicate (SHM-DUP, a
duplicate of sample SHM-96-5B), and one equipment blank (SHL-EB, dated 05/15/01).

Laboratory Preparation Blank and Equipment Blank Results: Target analytes were undetected at
levels above the Contract Required Detection Limit (CRDL) for preparation blank and
equipment blank samples. All results are acceptable.

Field Duplicate Sample Results: The results of the metals for sample SHM-96-5B, and its
duplicate, sample SHM-DUP, show less than 20 % relative percent difference for all analytes
detected above the CRDL. The field duplicate sample shows acceptable comparative results,
except for Copper. The result for copper in the field duplicate (42.8 ug/L) differed greatly from
the sample result (<11.0 ug/L). The laboratory was contacted by telephone and verified the
values. Since both these results are far below the action level for copper (1,300 ug/L), no
redigestion and reanalysis was warranted. As a result of this discrepancy, results for Copper on
sample SHM-96-5B and its duplicate SHM-95-5B DUP are qualified with a “J”, indicating that
the values are estimated.

Matrix Spike (MS) and Duplicate Results: One set of matrix spike (MS) and duplicate samples
was analyzed for this project. All MS recoveries are within the 75-125 % recovery acceptance
limits. For analytes, which showed concentrations above the CRDL, the duplicate RPDs are
within the 20% acceptance limit for metals analysis.

General Inorganic Analyses

Eighteen groundwater samples were analyzed for general inorganic analyses, including Alkalinity
by EPA method 310.1, Antons (Nitrate, Phosphate, Sulfate, and Chloride) by EPA method 300.0,
Biochemical Oxygen Demand (BOD) by EPA method 405.1, Chemical Oxygen Demand (COD)
by EPA method 410.1, Total Hardness by EPA method 130.2, Total Dissolved Solids (TDS) by
EPA method 160.1, Total Suspended Solids (TSS) by EPA method 160.2, Total Organic Carbon
(TOC) by SW846 method 9060 and Cyanide by SW846 method 9010. In addition, the laboratory
analyzed one field duplicate (SHM-DUP, a duplicate of sample SHM-96-5B) and one equipment
blank (SHL-EB, dated 05/15/01).
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Laboratory Preparation Blank and Equipment Blank Results: All target analytes were undetected
at levels above the laboratory’s practical quantitation limit (PQL) for preparation blank samples.
The equipment blank sample showed detectable levels of TDS (6,000 ug/L), BOD (3,700 ug/L)
and Alkalinity (1,000 ug/L). Sample values, which are within five times of the amount detected
in the equipment blank, are qualified with a “B”, indicating potential blank interference. Since
all Alkalinity sample values are greater than five times the concentration found in the equipment
blank, all results are unqualified for this parameter. Only two samples have TDS values which
are within five times the concentration found in the equipment blank (SHL-3 and SHL-10). TDS
values for these samples are qualified with a “B”. BOD was reported at 3,700 ug/L in the
equipment blank. Since BOD results for all samples were reported as less than the reporting
limait, then all results are unqualified for this parameter.

Field Duplicate Sample Results: The results of the general inorganic analyses for sample SHM-
96-5B, and its duplicate, sample SHM-DUP, showed less than 20 % relative percent difference
for all detected analytes, except Hardness, which showed 46% RPD between the original and
field duplicate sample result. As a result of the exceedance of RPD criteria for Hardness, all
samples are qualified with a “*”, indicating that the duplicate sample RPD values are outside the
acceptance limits. Other field duplicate results show acceptable comparative results.

Matrix Spike (MS) and Duplicate Results: One set of matrix spike and duplicate samples was
analyzed for Anions, TOC, COD, Total Hardness and Alkalinity. All MS recoveries are within
the laboratory’s acceptance limits except Chemical Oxygen Demand (45.5% recovery), which is
below the control criteria. COD results are qualified with “N”, indicating that the MS recovery is
outside the control limits. One set of duplicate samples was analyzed for Anions, Alkalinity,
Hardness, TDS, TSS and TOC. All RPD values are within the laboratory’s acceptance limits
(20% RPD) except for TSS (46% RPD). All samples are qualified with a “*”, indicating that the
duplicate sample RPD values are outside the acceptance limits.

Conclusion

Laboratory reports were reviewed for adherence to acceptable laboratory practices. Based on the
data evaluation elements reviewed (including holding times, blank sample results, surrogate
recoveries, and MS/MSD recoveries), all data may be reported without qualification, except as
summarized below:

» Biochemical Oxygen Demand Analyses: Holding times for BOD were exceeded by as much
as thirteen hours for samples from sampling date 5/14/01, SHL-10, SHM-93-10C, SHL-3,
SHL-19, SHL-4, SHL-11 and SHL-20. All results are less than the reporting limit of 2,000
ug/L and are qualified as estimated “J” as a result of holding time exceedance.

=  Metals and General Inorganic Analyses: All results for Hardness are qualified, “*”, indicating
that duplicate sample RPD values are outside of the acceptance limits. These values should
be considered as estimated due to these quality control exceedances. Field duplicate values
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for Copper exhibited a discrepancy between the sample value (<11.0 ug/L) and its duplicate
result (42.8 ug/L). These values are qualified as estimated “J”.

= General Inorganic Analyses: The equipment blank sample showed detectable levels of TDS
(6,000 ug/L). Sample values, which are within five times of the amount detected in the
equipment blank, are qualified with a “B”, indicating potential blank interference, on the
Groundwater Analytical Results table. All COD results are qualified with “N”’, indicating
that the MS recovery is outside the control limits. All results for TSS are qualified with “*”,
indicating that the duplicate sample RPD values are outside the acceptance limits.

8.3.2 Data Evaluation for Samples Collected Fall 2001

Introduction

Eighteen groundwater samples were collected from Shepley’s Hill Landfill at Fort Devens, MA.
Fourteen of these samples are reported in the Shepley’s Hill Landfill 2001 Annual Report. The
other four samples were collected at Molumco Road (off-site), and will be discussed in
supplemental groundwater investigation reports. One well (SHM-96-22B) was sampled at an
additional depth for comparison of parameter variation within that well. The results of this
investigation are presented in Section 7 of this report. The samples were analyzed at Severn
Trent Laboratories (in Colchester VT) for Volatile Organic Compounds (VOCs), Target Analyte
List (TAL) Metals, Alkalinity, Anions (Nitrate, Phosphate, Sulfate, and Chloride), Biochemical
Oxygen Demand (BOD), Chemical Oxygen Demand (COD), Total Hardness, Total Dissolved
Solids (TDS), Total Suspended Solids (TSS), Cyanide and Total Organic Carbon (TOC). The
samples were collected on October 29, 30, and 31, 2001 (see Groundwater Analytical Results
Table in section 2).

The results were evaluated for acceptability in accordance with the laboratory’s defined
acceptance limits, standard EPA SW846 guidance and/or guidelines provided in the EPA
Contract Laboratory Program (CLP) Data Validation Functional Guidelines.

Sample Shipment and Receipt

All sample coolers were packed with ice in the field. Sample shipments were received at the
laboratory on October 30, 31, and November 1, 2001. All samples were appropriately preserved
by the procedures shown in Table 1. There are no sample shipment or receipt anomalies
associated with these samples.

Holding Times

Samples were extracted and analyzed in accordance with the methods and holding time
requirements cited in Table 1, except for BOD in which the 48-hour holding time was exceeded
by as much as twelve hours for samples from sampling dates 10/29/01 and 10/31/01. Affected
samples are SHL-3, SHL-4, SHL-10, SHM-93-10C, SHL-11, SHL-19, SHM-99-31A, SHM-99-
31B, SHM-99-31C, and SHM-99-32X. BOD results for these samples are all less than the
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reporting limit of 1,300 — 1,400 ug/L. This reporting limit is qualified as “H” as a result of
holding time exceedance.

Volatile Organic Compound (VOC) Analysis

Eighteen groundwater samples were analyzed for VOCs using SW846 method 8260B. In
addition, the laboratory analyzed: one field duplicate (SHM-DUP), a duplicate of sample SHM-
96-5B); three trip blanks (dated 10/29/01, 10/30/01, and 10/31/01); and one equipment blank
(SHLF-EB, dated 10/31/01). One sample (SHM-96-22B-91.7) was collected at an additional
depth not normally monitored for comparison of parameter variation within that well.

Laboratory Method Blank, Trip Blank and Equipment Blank Results: Target analytes were
undetected at levels above the laboratory’s practical quantitation limit (PQL) for method blank, trip
blank, and equipment blank samples. All results are acceptable.

Field Duplicate Sample Results: VOC results for sample SHM-96-5B, and its duplicate, sample
SHM-DUP, show less than 20 % relative percent difference for all detected target analytes. The
field duplicate sample shows acceptable comparative results.

Surrogate Results: All VOC sample surrogate recoveries are within the laboratory’s stated
acceptance limits. All results are acceptable.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Results: One set of matrix spike/matrix spike
duplicate (MS/MSD) samples was analyzed for this project. Most MS/MSD recoveries and all
relative percent differences (RPDs) are within the laboratory’s acceptance limits for VOC analysis.
Seventeen out of 84 spiked compounds showed MS and/or MSD recoveries, which are slightly
outside the acceptance range. These exceedances are not significantly outside of the acceptance
range. Most of these analytes were not detected in the field samples and are not site-specific
contaminants (i.€., not summarized on the Groundwater Analytical Results Table in section 2). For
the affected compounds which are site-specific contaminants of concern (Acetone, 2-Butanone, 4-
Methyl-2-Pentanone, and 1,2-Dichloroethane) any detected values are qualified with an “N” on the
data summary table. The compound 2-Chloroethylvinylether showed 0% recovery in both the MS
and MSD sample. As this analyte is not a site-specific contaminant (and not summarized on the
Groundwater Analytical Results Table in section 2), no action was taken.

Target Analyte List (TAL) Metals Analysis

Eighteen groundwater samples were analyzed for TAL metals using SW846 method 6010B or 7000
series methods. In addition, the laboratory analyzed one field duplicate (SHM-DUP, a duplicate of

sample SHM-96-5B), and one equipment blank (SHLF-EB, dated 10/31/01). One sample (SHM-96-
22B-91.7) was collected at an additional depth not normally monitored for comparison of parameter
variation within that well.
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Laboratory Preparation Blank and Equipment Blank Results: Target analytes were undetected at
levels above the Contract Required Detection Limit (CRDL) for preparation blank and equipment
blank samples. All results are acceptable.

Field Duplicate Sample Results: The results of the metals for sample SHM-96-5B, and its duplicate,
sample SHM-DUP, show less than 20 % relative percent difference for most analytes except for
Chromium, Copper, Lead, and Silver which show 22%, 123%, 38%, and 32% RPD, respectively.
Results for these analytes in both samples are well below the associated regulatory standard. Due to
this discrepancy, results for Chromium, Copper, Lead, and Silver in samples SHM-96-5B and
SHM-DUP are qualified with a “*”, indicating that the RPD values are outside the acceptance
limits.

Matrix Spike (MS) and Duplicate Results: One set of matrix spike (MS) and duplicate samples was
analyzed for this project. All MS recoveries are within the 75-125 % recovery acceptance limits for
project analytes. For analytes, which showed concentrations above the CRDL, the duplicate RPDs
are within the 20% acceptance limit for metals analysis.

General Inorganic Analyses

Fighteen groundwater samples were analyzed for general inorganic analyses, including Alkalinity by
EPA method 310.1, Anions (Nitrate, Phosphate, Sulfate, and Chloride) by EPA method 300.0,
Biochemical Oxygen Demand (BOD) by EPA method 405.1, Chemical Oxygen Demand (COD) by
EPA method 410.1, Total Hardness by Standard Methods 2340B, Total Dissolved Solids (TDS) by
EPA method 160.1, Total Suspended Solids (TSS) by EPA method 160.2, Total Organic Carbon
(TOC) by SW846 method 9060 and Cyanide by EPA method 335.4. In addition, the laboratory
analyzed one field duplicate (SHM-DUP, a duplicate of sample SHM-96-5B) and one equipment
blank (SHLF-EB, dated 10/31/01). One sample (SHM-96-22B-91.7) was collected at an additional
depth not normally monitored for comparison of parameter variation within that well.

Laboratory Preparation Blank and Equipment Blank Results: All target analytes were undetected at
levels above the laboratory’s practical quantitation limit (PQL) for preparation blank samples. The
equipment blank sample showed detectable levels of Alkalinity (1,000 ug/L), COD (23,600 ug/L),
TDS (7,000 ug/L), TSS (500 ug/L), and TOC (1,400 ug/L). Detected sample values, which are
within five times of the amount detected in the equipment blank, are qualified with a “B”, indicating
potential blank interference. Since all Alkalinity sample values are greater than five times the
concentration found in the equipment blank, all results are unqualified for this parameter. All COD
values are within fives times of the concentration in the equipment blank, therefore, all values are
qualified with a “B”. One sample has a TDS value which is within five times the concentration
found in the equipment blank (SHL-10). The TDS value for this sample is qualified with a “B”.
Four samples have TSS values which are within five times the concentration found in the equipment
blank (SHL-3, SHL-9, SHL-22, and SHL-93-22C). The TSS values for these samples are qualified
with a “B”. Thirteen samples have TOC values which are within five times the concentration found
in the equipment blank (SHL-4, SHL-96-5B, SHM-DUP, SHM-96-5C, SHM-93-10C, SHL-11,
SHL-19, SHL-20, SHL-22, SHL-93-22C, SHM-99-31A, SHM-99-31B, and SHM-99-32X). The
TOC values for these samples are qualified with a “B”.
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Field Duplicate Sample Results: The results of the general inorganic analyses for sample SHM-96-
5B, and its duplicate, sample SHM-DUP, showed less than 20 % relative percent difference for all
detected analytes, except COD and TOC, which showed 22% and 32% RPD between the original
and field duplicate sample results. As a result of the exceedance of RPD criteria for COD and TOC,
samples SHM-96-5B and SHM-DUP are qualified with a “*”, indicating that the duplicate results
are outside the RPD acceptance limits. Other field duplicate results show acceptable comparative
results.

Matrix Spike (MS) and Duplicate Results: One matrix spike sample was analyzed for Alkalinity and
Anions. All MS recoveries are within the laboratory’s acceptance limits (75-125%). One set of
duplicate samples was analyzed for Alkalinity, Anions, Hardness, and TDS. All RPD values are
within the laboratory’s acceptance limits (20% RPD).

Conclusion

Laboratory reports were reviewed for adherence to acceptable laboratory practices. Based on the
data evaluation elements reviewed (including holding times, blank sample results, surrogate
recoveries, and MS/MSD recoveries), all data may be reported without qualification, except as
summarized below:

e BOD Analyses: Holding times for BOD were exceeded by as much as twelve hours for samples
from sampling dates 10/29/01 and 10/31/01. Affected samples are qualified with an “H” as a
result of the holding time exceedance.

e VOC Analyses: MS/MSD recoveries are outside acceptance limits for the site-specific
contaminants of concern, Acetone, 2-Butanone, 4-Methyl-2-Pentanone, and 1,2-Dichloroethane.
Any detected values are qualified with an ‘“N” on the data summary table.

e Metals Analyses: The results of duplicate samples analyzed for metals show greater than 20%
RPD for Chromium, Copper, Lead, and Silver. Results for Chromium, Copper, Lead, and Silver
in samples SHM-96-5B and SHM-DUP are qualified with a “*”, indicating that the RPD values
are outside the acceptance limits.

e General Inorganic Analyses: The equipment blank sample showed detectable levels of
Alkalinity, COD, TDS, TSS, and TOC. Sample values, which are within five times of the

amount detected in the equipment blank are qualified with a “B”, indicating potential blank
interference.

General Inorganic Analyses: The results of duplicate samples analyzed for metals show greater than
20% RPD for COD and TOC. Results for COD and TOC in samples SHM-96-5B and SHM-DUP
are qualified with a “*”, indicating that the duplicate results are outside the RPD acceptance limits.
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9.0 CORRECTIVE ACTION

Corrective actions consist primarily of regrading and reseeding eroded areas, and clearing unwanted
vegetation in drainage channels (see Section 3 for details). The following items are the most critical
and should be addressed before the next inspection: (1) Repair and replace the security fence and gates
as required to control access to the site; and (2) Place topsoil over the sandy area lacking vegetation on
the east side along the perimeter of the cap. Further recommendations include: (1) Place stone aprons
around gas vents to discourage animals from burrowing; (2) Repair and regrade around the catch
basins on the south side of the landfill; and (3) resurvey the landfill to 1-foot contours, and review in
conjunction with existing drainage system to determine why water is ponding on the northern half, and
if it is draining effectively.

With the exception of the repairs mentioned above, the landfill is in fair condition and appears to be
functioning adequately.

25



TABLES



TABLE 4-1
Landfill Gas Monitoring Form

INSPECTOR: Kullberg/Michalak TITLE: Civil Engineer DATE: 12/05/01

ORGANIZATION: CENAE-EP WEATHER: Sunny, 60’s,

BAROMETER: 29.9 in Hg TIME; 0900 BAROMETER: 29.8 in Hg TIME: 1200

Vent vOC 0, H,S LEL CcO CO, CH4 Remarks
No. ppm % ppm % ppm %o %
PID | GA-90 | CGI CGI CGI | GA-90 | GA-9
GV-1 0.0 20.8 0 0 0 0 0 CGI0O2-21.0
GV-2 0.0 15.2 0 93 0 4.7 2.4 CGIO02-15.0
GV-3 0.0 10.3 0 >100 0 8.3 6.3 CGIO2-109
GV-4 0.0 14.5 0 61 0 4.4 1.3 CGIO2-15.0
GV-5 0.0 153 0 5 0 3.6 0.1 CGIO2-16.3
GV-6 0.0 14.8 0 37 0 39 0.7 CGIO2-15.1
GV-7 0.0 16.4 0 31 0 2.4 0.7 CGI0O2-16.5
GV-8 0.0 14.8 0 50 0 4.2 1.3 CGIO2-15.2
GV-9 0.0 6.7 0 >100 0 10.2 9.2 CGIO2-10.2
GV-10 0.0 13.8 0 55 0 4.1 1.4 CGIO2-144
GV-11 0.0 14.7 0 69 0 34 2.5 CGIO2-15.1
GV-12 0.0 1.2 0 >100 4 13.6 8.0 CGIO2-2.5
GV-13 0.0 43 0 >100 1 10.1 11.3 CGIO2-7.0
GV-14 0.0 1.6 0 >100 2 22.2 33.1 CGIO2-3.6
GV-15 0.0 0.3 0 >100 0 22.9 23.4 CGIO2-2.1
GV-16 0.0 0.4 0 68 1 19.7 12.5 CGIO2-23
GV-17 0.0 2.2 0 >100 3 19.6 17.1 CGI02-4.5
GV-18 0.0 3.7 0 >100 0 21.7 29.1 CGIO2-6.1
L((;)Il’;gl- 0.0 20.9 0 0 0 0 0 CGIO02-20.9
L(‘;)lz’;gl- 0.0 203 0 0 0 0.8 0 CGIO2-20.6
L((;)g;?l- 0.0 20.7 0 0 0 03 0 CGI0O2-20.8
LGP-01- | 0.0 20.8 0 0 0 0.1 0 CGI02-209
04X
CALIBRATION INFORMATION:
Instrument: PID, 10.6 eV lamp
Results: 0.0/248 ppm isobutylene Calibrated by: Michalak

Instrument: Industrial Scientific TMX 412 CGI
Results: 0.7% Pentane, 50% LEL, 14%/ 21% O,, 29%pm H,S, 50 ppm CO Calibrated by: US Environmental Co

Instrument: Landtech Gem 500 GA-90
Results: 4% 02, 15% CO2, 15% CH4 Calibrated by: US Environmental Co




TABLE 5-1

Monitoring Wells and Elevations

Groundwater Elevations (ft NGVD)

Screened Interval
Well Identification (t NGVD) May 14, 2001 October 29, 2001

SHL-3 213.4-223.4 218.15 217.70
SHL-4 213.0-223.0 218.11 218.03
SHL-5 203.4-213.4 215.12 212.98
SHM-96-5B 128.5-138.5 214.56 213.06
SHM-96-5C 158.5-168.5 214.55 213.03
SHL-9 197.8-207.8 214.43 212.71
SHL-10 211.2*-231.0 217.81 217.44
SHM-93-10C 192.7-202.7 218.64 214.62"
SHL-11 206.5-221.5 217.64 217.42
SHL-19 209.3-224.3 218.27 217.78
SHL-20 185.8-195.8 217.82 217.43
SHI.-22 104.5-114.5 214.35 212.79
SHM-96-22B 127.6-157.6 214.32 212.76
SHM-93-22C 87.3-97.3 214.36 212.78

*  Previous records show well SHL-10 having a bottom elevation of 207.0 NGVD. Recent
field observations have revealed that refusal is met at 211.2 NGVD.

#

This value is in question, due to observations of trends and a potential recording error.




TABLE 6-1
Monitoring Well Designations

Well Designation Exceedances of Cleanup Levels
Monitoring (Based on First Five-Year for Trigger Chemicals, Since
Well Identification Review, SWEC, Aug 1998) Achieving Group 1 Status
SHL-3 Group 1 None
SHL-4 Group 2 NA
SHL-5 Group 1 None
SHM-96-5B Group 2 NA
SHM-96-5C Group 2 NA
SHL-9 Group 1 71.3 mg/L As (Spring 1999)
SHL-10 Group 2 NA
SHM-93-10C Group 1 None
SHL-11 Group 2 NA
SHL-19 Group 2 NA
SHL-20 Group 2 NA
SHL-22 Group 1 None
SHM-96-22B Group 2 NA
SHM-93-22C Group 1 51.1 mg/L As (Fall 1998)

NA —Not Applicable




TABLE 7-1

Groundwater Sample Analysis and Procedures

PARAMETERS

METHOD

Volatile Organic Compounds

Xylenes

Acetone

2-Butanone
2-Methyl-2-Pentanone
Benzene
Methyl-t-Butyl Ether
1,1-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloroethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene

U.S. Environmental Protection Agency (USEPA) 8260B

Inorganics

Aluminum
Arsenic
Barium
Cadmium
Chromium
Copper
Cyanide (wet chemistry)
Iron

Lead
Manganese
Mercury
Nickel
Selenium
Sodium
Silver

Zinc

USEPA 6010B

except Cyanide by USEPA 335.4

and Mercury by USEPA 7470A

General Parameters (laboratory determination)

Hardness

Total Dissolved Solids

Total Suspended Solids

Chloride

Nitrate as N

Sulfate

Alkalinity

Biochemical Oxygen Demand — § day
Chemical Oxygen Demand

Total Organic Carbon

USEPA 130.2 (spring 2001), USEPA 2340B (fall 2001)

USEPA 160.1
USEPA 160.2
USEPA 300.0
USEPA 300.0
USEPA 300.0
USEPA 310.1
USEPA 405.1
USEPA 410.1
USEPA 9060

General Parameters (field determination)

pH

Temperature

Specific Conductance
Dissolved Oxygen

Oxygen Reduction Potential
Turbidity




TABLE 7-2

Groundwater Analytical Results - May 14 & 15, 2001 Sampling Event

Shepley's Hill Landfill
Devens, Massachusetts
(SHEET 1 0f 1)

Weil No, SHL-3 SHL4 SHL-5 SHM-96-58 | SHM-96.58 DUP || SHM-968-5C SHL-8 SHL-10 SHM-93-10C SHL-11 SHL-19 SHL-20 SHL-22 S$HM-96-228 || SHM-93-22C
PARAMETERS CLEANUP ug/l ug/L ug/L ug/lL ug/t ug/L ug/L ug/L ug/L ug/l. ug/L ug/L ug/L ug/L ug/L
GOAL (1)
ug/L
VOLATILES (8260)
Xylenes 10,000 (2) <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Acetone 3,000 (4) <5.0 <5.0 <5.0 <5.0 <5.0 294 <5.0 <5.0 <5.0 <5.0 <5.0 234 <5.0 4.1J <5.0
2-Butanone - <5.0 <50 <5.0 <50 <50 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <50 <5.0 <5.0
4-Methyl-2-Pentanone - <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <50 <5.0 <5.0 <50 <5.0 <5.0 <5.0
Benzene 5(2) <5.0 <5.0 <5.0 1.1J 114 1.6 J <5.0 <5.0 <5.0 204 <5.0 <5.0 <50 1.7J <5.0
Methyi-t-Butyl Ether 70 (4) <50 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 15J <5.0 <5.0
1.1-Dichloroethane 70 (4) <50 <5.0 <5.0 1.8J 1.8J <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 214 2.1 <5.0
1,2-Dichloroethene (total) 70(2) <5.0 <5.0 <5.0 264 2864 274 <5.0 <5.0 <5.0 2.0J <5.0 16J 264 294 <5.0
1,2-Dichloroethane 5 <5.0 <5.0 <5.0 <5.0 <50 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
1,3-Dichlorobenzene 600 (2) <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
1,4-Dichlorobenzene 5 <5.0 <5.0 <5.0 <50 <5.0 <5.0 <5.0 <5.0 <5.0 244 <5.0 3.1J <5.0 <5.0 <5.0
1,2-Dichlorobenzene 600 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
METALS (6010)
Aluminum 6,870 <98.5 <98.5 344 <98.5 <98.5 <98.5 <98.5 <98.5 <98.5 <98.5
Arsenic 50 <4.1 o <4.1 6.9 47.6 19.7
Barium 2,000 (2) <3.8 43 7.2 134 700
