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EXECUTIVE SUMMARY

This annual report documents the results of long term monitoring and maintenance activities
conducted in the summer (June 2005) and winter of 2005 (monitoring event January, 2006), the
ninth year of monitoring, at Shepley's Hill Landfill in Devens, Massachusetts. CH2M HILL
prepared this report in accordance with the Record of Decision (ROD) for Areas of Contamination
4,5, and 18 (ABB-ES, Oct 1995), and the approved Long Term Monitoring and Maintenance Plan
(LTMMP), SWEC, May 1996. In addition, this report summarized activities associated with the
construction and start-up of the Contingency Remedy, involving an arsenic groundwater extraction,
treatment, and discharge system. The Explanation of Significant Differences (CH2M HILL, June,
2005) states:

Among other alternatives, the ROD describes two remedial alternatives: Alternative SHL-2,
Limited Action, and Alternative SHL-9, Groundwater Pump and Discharge to the Ayer Publicly-
Owned Treatment Works (POTW). These alternatives became the primary and contingency
elements of the elected remedy for the Shepley’s Hill Landfill remedial action, respectively.
Alternative SHL-2 generally involves landfill closure with capping and monitoring. Alternative
SHL-9, involving active extraction of groundwater, was selected as a contingency element of the
selected remedy in order to supplement SHL-2, should SHL-2 not prove lo be effective at
controlling site risk.

Alternative SHL-2, required completion of landfill closure and on-going, post-closure monitoring
of the effectiveness of the landfill cover. Monitoring activities are described in the LTMMP and
consist of an annual inspection of the landfill cover, annual landfill gas vent monitoring, and semi-
annual groundwater chemistry momtoring. The Contingency Remedy, a modification of
Alternative SHL-9 (Pump and Discharge to Ayer POTW) has been implemented according to the
Remedial Design and Remedial Action Workplan, Final Hundred Percent (100%) Submittal,
Groundwater Extraction, Treatment, and Discharge Contingency Remedy for Shepley’s Hill
Landfill (CH2M HILL, May 2005). Performance monitoring for start-up and initial operation of the
Contingency Remedy is being conducted in accordance with the design document and the Shepley’s
Hill Landfill, Performance Monitoring Plan, Groundwater Extraction, Treatment, and Discharge
Contingency Remedy (CH2ZM HILL, August, 2005). The LTMMP and the Performance Monitoring
Plan will be merged into a single monitoring program in 2006. The results of these activities
conducted in 2005 are described below.

An annual landfill inspection was conducted in the Fall of 2005 and observations made regarding
the vegetative cover, vegetation types, erosion, settlement, and general condition of the various
features. Presently, the landfill is in fair to good condition. The cover surface contains areas of
sparse vegetation, intrusive vegetation, and seftlement. Intermittent standing water, erosion,
overgrowth of vegetation, and encroachment of wetland plants within drainage swales were
observed. Maintenance activities are scheduled to be performed including repairs to fencing and
gates, maintenance to remove wetland vegetation from drainage swales, and drainage
improvements for the landfill cap involving filling of low spots resulting from subsidence.
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As part of the annual landfill gas vent monitoring program, readings were collected from eighteen
gas vents on the landfill plus four perimeter probes just north of the landfill. Readings collected
from the four perimeter probes were similar to levels measured during last year’s annual inspection.
Readings collected from the 18 gas vents on the landfill indicated levels of carbon monoxide, and
carbon dioxide production decreased since last year, while measurements of LEL, methane, oxygen,
and hydrogen sulfide remained about the same. As observed in the 2004 monitoring, VOC
concentrations were not detected.

LEL readings from the landfill gas vents near the southern end of the landfill have consistently
registered higher than other areas i the past. These increased LEL readings, coupled with
increased carbon monoxide, carbon dioxide, and methane readings in the landfill gas vents and the
proximity of commercial development warranted installation of additional perimeter gas monitoring
probes along the property line where the landfill is adjacent to structures. Nine gas monitoring
probes were installed in November 2005 at the southem perimeter of the site along the comimercial
properties. Readings were collected from these monitoring probes in February 2006. Methane and
hydrogen sulfide were not detected. Concentrations of VOCs, LEL, carbon monoxide, and carbon
dioxide were detected in two or more of the probes.

Group 1 and Group 2 wells were monitored in the summer (June 2005) and winter (January 2006)
of 2005 to evaluate the effectiveness of the landfill at reducing risk and achieving cleanup levels for
contaminants of concemn (COCs) in groundwater. The COCs are arsenic, chromium, 1,2-
dichlorobenzene, 1,4-dichlorobenzene, 1,2-dichloroethane, lead, manganese, nickel, sodium,
aluminum, and iron. Of the network of 14 monitoring wells, nine were sampled during the June
2005 event. However, the five wells that were not monitored during the June, 2005 event were
monitored independently under the Performance Monitoring Plan for the Contingency Remedy in
February/April 2005 and August 2005. The data from the Performance Monitoring Plan work are
reported elsewhere. Fourteen monitoring wells were scheduled to be monitored as part of the
January 2006 monitoring, however, one well, SHL-3, could not be sampled because the well was
purnped dry prior to stabilization. Poor recharge in monitoring well SHL-3 has been documented in
previous sampling rounds.

The goal of Alternative SHL-2 alone had been to maintain groundwater quality below cleanup
levels at Group 1 wells, and to attain cleanup levels at Group 2 wells. Annual reports since capping
of the landfill compare the concentrations of COCs to the cleanup levels, supporting five-year site
reviews in which the effectiveness of remedial actions are evaluated. Ewvaluating effectiveness at
Group 2 wells is based on reduction of risk rather than reduction of concentration as a measure of
progress toward attainment of cleanup levels, because this approach focuses on the cleanup of
arsenic, which is the primary contributor to risk in the Group 2 wells. According to the LTMMP,
only chemicals that present carcinogenic risk are considered trigger chemicals in the monitoring
program. The trigger chemicals are arsenic, 1,2 dichlorobenzene, 1,4 dichlorobenzene and 1,2-
dichloroethane. Reduction of carcinogenic risk, rather than simply reduction of contamination, is
the measure of progress toward attainment of cleanup. This risk-based approach keeps the focus on
mitigation of the most significant contributors to misk.
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Originally, all existing wells were designated as Group 2 wells per the LTMMP, including the three
newer wells installed in 1996 (SHM-96-5B, SHM-96-5C, and SHM-96-22B) based on their first
round of sampling. Risk reduction was evaluated during the first five-year review (FYR) in August
1998 (Stone & Webster 1998). During the August 1998 review, 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. The remaining eight wells continue
to be classified as Group 2 wells. Since the August 1998 review, three of the Group 1 wells (SHL-
9, SHL-22 and SHM-93-22C) have exceeded the cleanup level for arsenic at least once during the
semi-annual monitoring. A basewide five year review for all sites at the former Fort Devens
undergoing investigation and remediation, was completed in September, 2000 (HLA, 2000). This
comprehensive FYR was triggered by the initiation of soil remediation activities of AOC 44 and 52
on August 11, 1993.

Data evaluated during these two five year reviews relating to Shepley’s Hill Landfill triggered the
implementation of the Contingency Remedy because risk reduction goals were not being met by the
selected remedy, SHL-2. The Army and the regulatory agencies decided to implement the
contingency element of the selected remedy, alternative remedy SHL-9, Groundwater Extraction
and Discharge. Construction of the groundwater extraction and treatment systern for the landfill
was undertaken primarily in Fall 2004 through Spring 2005, after a design process that had been
initiated in Fall 2003. The completed system is located at the north end of the landfill, near down-
gradient monitoring wells SHL-5, SHM-96-5B, SHM-96-5C, SHL-9, SHL-22, SHM-96-22B and
SHM-93-22C. This system includes a wellfield with two extraction wells, a treatment plant, and
utility berm across the cap connecting with the Devens POTW system and electrical power near
Cooke Street. The treatment system became operational in Fall 2005.

A second basewide FYR report was completed by the United States Army Corps of Engineers, New
England District (USACE) in September 2005 (Nobis, 2005). The review concluded that a
protectiveness statement or determination could not be made at the time until follow-up actions
were competed including start-up and performance monitoring of the extraction and treatment
system, landfill cap maintenance, and completion of the Comprehensive Site
Assessment/Corrective Actions Alternative Analysis (CSA/CAAA). It was anticipated that within
2 years, time enough for completion of the CSA/CAAA a protectiveness determination could be
made.

Groundwater sampling was performed at nine LTMMP monitering wells in June 2005. Two of
these monitoring wells are located on the down-gradient edge of the landfill to the north, while the
remaining seven are located on the east side of the landfill near Plow Shop Pond. These wells and
five others, with the exception of SHL-3, were sampled as part of the January 2006 sampling.
SHL-3 could not be sampled because the well was pumped dry prior to stabilization. Samples were
collected in accordance with the £PA’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 (VOCs), inorganics, and general water quality parameters.
Laboratory reports were reviewed for adherence to acceptable laboratory practices. Based on the
data evaluation elements reviewed, all data was determined to be of acceptable quality for use, with
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some qualifications due to low matrix spike duplicate recovery, holding time exceedances, and
associated field and method blank contamination in the June 2005 sampling.

Arsenic was the only trigger chemical detected above the cleanup level during the 2005 sampling
program (see Table ES-1 on following page). Most results indicated no significant change from
previous arsenic levels. However, the highest concentration of arsenic, 3,320ug/L, was recorded at
SHM-96-22B during the January 2006 sampling. The previous greatest concentration of 2,500
ug/L was detected during the November 2003 sampling. Northern well SHM-96-5B was the
monitoring well location with the highest concentration of arsenic of the wells sampled as part of
the 2005 monitoring program. The highest arsenic concentration has been recorded at SHM-96-5B
for all of the sampling rounds except fall 2004, in which the highest concentration was observed in
well SHM-96-22B. Wells SHM-96-5B and SHM-96-22B are located relatively close to each other
and are screened at a similar depth in sand/till. Monitoring wells SHM-96-5B and SHM-96-22B
show a trend of generally increasing arsenic concentrations. Both these wells have continuously
exhibited the highest arsenic levels measured at the site, one to two orders of magnitude above
levels measured at the other compliance wells. Seven of the thirteen monitoring wells sampled in
January, 2006 were below the arsenic cleanup level. Northern well SHL-22 was the only Group 1
well having arsenic concentrations exceeding the cleanup level, which has occurred continuously
since May 2002. Concentrations measured at Group 2 wells SHL-4, SHL-10 and SHM-96-5C also
met the cleanup level for arsenic, a trend that has been occurring over the past years, particularly at
SHL-10.

Cleanup levels for the other three trigger chemicals were not exceeded. However, cleanup levels
for the COCs iron, manganese and sodivm were exceeded in the 2005 sampling events. In general,
with the exception of iron, manganese, and sodium concentrations at wells SHL-5, SHM-96-5C and
SHM-93-10C, concentrations of iron, manganese, and sodium have remained stable or declined
smce 2002.

TABLE ES-1 Compliance Point Wells Exceeding Arsenic Cleanup Level of 50 pg/L in 2005

Well Orientation | Geological | Group# | Concentration Concentration
to Landfill | Designation June 2005 January 2006
SHL-22 North Till 1 Not Sampled 154 ng/L
SHM-96-22B North Sand/Till 2 Not Sampled 3,320 pg/L
SHM-96-5B North Sand/Till 2 Not Sampled 4,130 pg/L
SHL-11 East Water Table 2 524 pg/L 567 ng/L
SHL-19 East Water Table 2 26.7 ng/L 156 pug/L
SHIL-20 East Till 2 159 ng/L 189 pg/L.
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Corrective action recommendations relating to the cap system and associated drainage are included
in the Geotechnical Engineering Fall 2005 Annual Inspection Report (USACE, March 2006),
provided in Appendix A. These recommendations include the following: (1) repair and replace the
security fence and gates as required to control access to the site and (2) place topsoil and seed over
the sandy area lacking vegetation on the east side along the perimeter of the cap. Along with the
corrective actions listed above, it was recommended: (1) Install additional landfill gas monitoring
probes along the commercial property at the south side of the landfill and (2) Repair and re-grade
around the catch basins on the south side of the landfill.

(Gas monitoring probes were installed along the south side of the landfill in December 2005 and
were monitored in February 2006. Although monitoring was conducted in February, 2006 it is
reported in this 2005 annual report. These wells will be monitored again in 2006 as part of annual
gas monitoring. In addition, in December, 2005 repairs were made to security fences and no-
trespassing signs were installed. Regrading activities are anticipated to occur upon completion of
the CSA/CAAA. With the exception of the repairs mentioned above, and the other repairs
recommended in the report, the landfill is in fair condition and appears to be functioning
adequately. All of the above is discussed in more detail in Section 3.0 of this report.

CH2M HILL Shepley’s Hill Landfill 2005 Annual Report
ES-5



2005 ANNUAL REPORT
SHEPLEY’S HILL LANDFILL.
LONG TERM MONITORING & MAINTENANCE
DEVENS, MASSACHUSETTS

1.0  INTRODUCTION

This annual report has been prepared to document the monitoring and maintenance procedures
conducted in 2005 at the Shepley's Hill Landfill in Devens, Massachusetts. These procedures were
conducted in accordance with the Record of Decision, Shepley’s Hill Operable Unit, Areas of
Contamination 4, 5, and 18 (ROD) (ABB-ES Oct 1995} for Shepley's Hill Landfill Areas of
Contamination 4, 5, and 18, and the Long Term Monitoring and Maintenance Plan, Shepley’s Hill
Landfill (LTMMP) (SWEC, May 1996). This annual report was prepared by CH2M HILL.

The ROD selected remedy, Alternative SHL-2, which 1s a source control action that addresses long-
term residential exposure to contaminated groundwater, the principal known threat at the Shepley’s
Hill Landfill Operable Unit. Alternative SHL-2 consisted of completing closure of Shepley’s Hill
Landfill in accordance with applicable Massachusetts requirements of 310 CMR 19.000, and
monitoring and evaluating the effectiveness of the landfill cover system (completed in 1993) to
control groundwater contamination and site risk.

The LTMMP for Shepley's Hill Landfill, completed in May 1996, outlines the landfill closure
monitoring and maintenance procedures required by the ROD. These procedures include an anmial
visual inspection and gas emission monitoring of the landfill cap, and a semi-annual groundwater
sampling program to monitor contaminants of concern (COCs) and evaluate the effectiveness of the
Jandfill cover system to control groundwater contamination and site risk. The COCs and their
cleanup levels for Shepley’s Hill Operable Unit are listed in Table 1-1.

1.1 Evaluating Effectiveness of Remedial Objectives

Fourteen compliance point wells are monitored to evaluate the effectiveness of the landfill at
reducing risk and achieving cleanup levels in monitoring wells. They are designated as Group 1 or
Group 2 wells. The ultimate goal of Alternative SHL-2 is to maintain groundwater quality below
cleanup levels at Group 1 wells, and to attain cleanup levels at Group 2 wells.

Five-year site reviews evaluate the effectiveness of Alternative SHL-2 at reducing the potential
human health risk from exposure to groundwater and at preventing groundwater from contributing
to Plow Shop Pond sediment contamination m excess of human health and ecological risk-based
values. Evaluating effectiveness at Group 2 wells is based on reduction of risk rather than
reduction of concentration as a measure of progress toward attainment of cleanup levels, because
this approach focuses on the cleanup of arsenic, which is the primary contributor to risk in the
Group 2 wells.

According to the LTMMP, only chemicals that present carcinogenic risk are considered trigger
chemicals in the monitoring program. The trigger chemicals are arsenic, 1,2 dichlorobenzene, 1,4
dichlorobenzene and 1,2-dichloroethane. Reduction of carcinogenic risk, rather than simply
reduction of contamination, is the measure of progress toward attainment of cleanup. This risk-
based approach keeps the focus on mitigation of the most significant contributors to risk.
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The LTMMP states Alternative SHL-2 will be considered effective with regard to Group 2 wells if
five-year reviews show an ongoing reduction of potential human health risk (based on trigger
chemicals) at Group 2 wells and the ultimate attainment of cleanup levels for all COCs by January
2008. Alternative SHL-2 will be considered effective with regard to Group 1 wells if five-year site
reviews show that groundwater quality remains at or below cleanup levels for all COCs.

Chemical concentrations in Group 1 wells have historically attained cleanup goals, while those in
Group 2 have not. Originally, all existing wells were designated as Group 2 wells per the LTMMP
(Stone & Webster, 1996), including three newer wells installed in 1996 (SHM-96-5B, SHM-96-5C,
and SHM-96-22B) based on initial 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. The remaining
eight wells continue to be classified as Group 2 wells. The second basewide FYR (HLA, 2000),
did not reclassify any of the momtoring wells. However, the review concluded that based on the
data collected to date, the required incremental reduction in risk was not achieved and the Army
and regulatory agencies decided to implement Altemative SHL-9, Groundwater Extraction and
Discharge.

Construction of a groundwater extraction and treatment system for the landfill was undertaken
during 2004 and became fully operational following start-up testing in March 2006. The system is
located just north of the landfill cap, near the set of compliance point wells that monitor the
groundwater down-gradient of the landfill (SHL-5, SHM-96-58, SHM-96-5C, SHL-9, SHL-22,
SHM-96-22B and SHM-93-22C). This construction included a utility dike across the northern half
of the cap. The treatment system was not operational at the time of monitoring activities in January
2006. The data collected during 2004, 2005, and January 2006 may therefore serve as baseline data
to compare pre-treatment to post-treatment conditions in the future.

1.2 Five-Year Site Reviews

Stone & Webster Environmental Technology & Services (SWEC) conducted the first two years of
monitoring in 1996 and 1997. These first two years of monitoring were included in the first Five
Year Review, Shepley’s Hill Landfill, Long Term Monitoring (SWEC, August 1998) required by the
ROD, and marking five years since the final capping of the landfill in 1993. Since 1998,
monitoring has been conducted by USACE, New England District. In 2000, a review of all Devens
sites was performed and included in the First Five Year Review Report for Devens Reserve Forces
Training Area, Devens, M4 (HLA, 2000) which included monitoring conducted for Shepley’s Hill
Landfill Operable Unit in 1996 through 1999. The second five year review, 2005 Five Year Review
Report, was prepared for monitoring conducted from 2000 through 2004.

1.3 2005 Annual Report Objectives

This annual report covers long term monitoring and maintenance activities conducted in 2005
including the following:
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e Landfill cap inspection to identify areas requiring maintenance.

e Installation of nine landfill perimeter gas monitoring probes along the south side of the
landfill.

o Landfill gas measurements at 18 gas vents and 13 landfill perimeter gas monitoring probes
to establish long-term trends with regard to gas production and venting,

e Monitoring of fourteen compliance point wells for groundwater elevations and COC
concentrations to compare to cleanup levels as a measure of determining the effectiveness
of the selected remedy.

o Monitoring of an expanded hydraulic network as part of the baseline study established
under the Groundwater Extraction, Treatment, and Discharge Remedy.

The findings documented in this annual report support the third five-year site review for monitoring
to be conducted from 2005 through 2009 in which the effectiveness of the remedy is formally
evaluated with regard to risk reduction and attainment of cleanup levels. Interim recommendations
are identified at the end of this report.

2.0 LANDFILL CAP MAINTENANCE ACTIVITIES

The ROD for the Shepley’s Hill Landfill requires monitoring and maintenance of the landfill cap
based on observations made durng the annual inspections. Normally scheduled maintenance
activities performed during 2005 included mowing of the landfill vegetative cover and cutting of
vegetative growth. An upcoming Comprehensive Site Assessment (CSA), expected to be
completed by the fall of 2007, will assess the adequacy of the landfill. Following the CSA, a
Corrective Action Alternatives Analysis (CAAA) will be conducted to identify any remedial repairs
required. Implementation of the selected options (if required based on the outcome of the CAAA)
should improve drainage and function of the landfill cap. The following items should be addressed
before the next inspection or as provided for in the final recommendations in the report cited above:
(1) repair and replace the security fence and gates as required to control access to the site; (2) Place
topsoil and seed over the sandy area lacking vegetation on the east side along the perimeter of the
cap. Along with the corrective actions listed above, it is recommended to repair and regrade around
the catch basins on the south side of the landfill. With the exception of the repairs mentioned
above, and the other repairs recommended in the report, the landfill cap is in fair to good condition
and appears to be functioning adequately.

These activities, and all maintenance items monitored during the 2005 cap inspection, are
summarized in Section 3.0 of this report. A more detailed report of the monitoring and
maintenance activities completed as part of the annual inspection is provided in the Geotechnical
Engineering Fall 2005 Annual Inspection Report (USACE, March 2006), which has been included
as Appendix A.

3.0 LANDFILL CAP MONITORING ACTIVITIES

The Shepley’s Hill Landfill at Devens, Massachusetts was inspected to identify areas requiring
maintenance on November 8 and 9 2005 by personnel from the U.S. Army Corps of Engineers,
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New England District (USACE). Features of the landfill inspected included the cap, drainage
system, gas vent system, access roads, and security fence. Observations were made regarding the
vegetative cover, vegetation types, erosion, settlement, and general condition of the various
features. A narrative of the findings and recommendations of this inspection are included below.

s Catch Basin #3 near the Cooke Street entrance fo 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. The rim of this catch basin should be lowered to the surrounding
grade.

o 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 is should be cleared, accumulated sediment should be removed, and the
channel should be regraded as required to properly drain. The channel will then be
reseeded or riprap should be placed, depending on water velocities. This work is
scheduled to be performed in 2006. Areas of standing water are present at numerous
locations across the landfill surface.

¢ The northern reaches of the eastern drainage swale have some minor vegetation growth
and sand accumulation. The swale should be cleared of vegetation and sand.

¢ In the vicinity of gas vents 8, 11 and 12, the perimeter of the cap has some areas of
sparseferoded 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 extend at
least twenty feet past the limits of the cap.

o The access roads on the site are in good condition. 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.
Some evidence of off-road vehicles (ATV’s, dirt bikes, etc.) using the cap area was seen.
On the east side near monitoring well SHL-11, the fence has been rolled back and is
open. A gate and lock will be added here. There are also several other locations around
Plow Shop Pond which provide unrestricted access. The security fence should be
repaired, with all missing fence sections, including gates, replaced or repaired.

The recommendations will be addressed m a forthcoming Comprehensive Site Assessment that will
be conducted to assess the overall effectiveness of the landfill cap with regard to infiltration. A
summary of Corrective Action measures for the Landfill Cap are included in Section 9.0.

4.0 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 on 18 passive gas vents on
the landfill cover and 13 perimeter gas monitoring probes to determine whether methane, hydrogen

CH2M HILL Shepley’s Hilt Landfill 2005Annual Report



sulfide, or volatile organic compounds have accumulated in the subsurface of the landfill site or are
migrating off-site, and if so, how these readings compare with the previous year.

Originally, 18 passive gas vents were installed in the landfill cover. In November 2001, four
Jlandfill perimeter gas monitoring probes were installed to monitor potential landfill gas migration
from Shepley’s Hill Landfill towards the north, in the direction of Sculley Road. Nine additional
landfill gas monitoring probes were installed along the commercial property at the south side of the
landfill in December 2005 after the initial 2005 landfill gas monitoring had been completed. These
newly installed probes were sampled in February 2006 as part of a supplemental landfill gas survey.

The annual landfill gas sampling was conducted on November 8, 2005. The weather was clear,
with temperatures in the 50°s Fahrenheit (°F) and the barometric pressure was 29.9 inches of
mercury and rising. The supplemental landfill gas sampling was conducted on February 16, 2006.
Weather conditions on this day were recorded as clear, 55 °F and a barometer reading of 30.1 inches
mercury and falling. Gas samples were field analyzed for the following parameters using the listed
equipment:

Parameter Gas Monitoring Equipment

Total Volatile Organic Thermo Environmental 580B (PID) with a 10.6 eV lamp

Compounds (VOC)

Percent Oxygen Landtec GEM 500 landfill gas monitor (November 2005) and
Landtec GA90 (February 2006)

Hydrogen Sulfide (ppm) Industrial Scientific TMX 412 CGI (November 2005) and
Industrial Scientific MG 140 (February 2006)

Percent Lower Explosive Industrial Scientific TMX 412 CGI

Limit (LEL)

Carbon Monoxide (ppm) Industrial Scientific TMX 412 CGI (November 2005) and
Industrial Scientific MG 140 (February 2006)

Percent Carbon Dioxide Landtec GEM 500 landfill gas monitor (November 2005) and
Landtec GA90 (February 2006)

Percent Methane Landtec GEM 500 landfill gas monitor (November 2005) and

Landtec GA90 (February 2006)

The equipment used to collect the landfill gas readings was calibrated in the shop by U.S.
Environmental. 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 an Industrial Scientific SKC224-PCXRE air sampling pump in November 2005
and an Industrial Scientific Sampling Pump SP402 in February 2006. 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 pump and turned on.
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The landfill gas monitoring results are provided in the Geotechnical Engineering Fall 2005 Annual

Inspection Report (Appendix A). The following is a summary of the perimeter landfill gas
monitoring results.

November 2005 Landfill Gas Vent Monitoring

VOCs and hydrogen sulfide were not detected in any of the gas vents. The oxygen levels ranged
from 0% (V-16, and, V-17) to 21.0% (V-18). LEL readings ranged from 0% (V-15 and V-18) to
over 100% LEL in eight of the 18 vents. Carbon monoxide was not measured in 16 of the 18 gas
venis. The greatest carbon monoxide concentration, 3 PPM, was detected V-17. Carbon dioxide
ranged from 0% (V-15 and V-18) to 27% at V-17. Methane ranged from 0% (V 15 and V-18) to
32.7 % at V-17. Levels of carbon monoxide and carbon dioxide production decreased since last
year, while measurements of VOCs, LEL, methane, oxygen, and hydrogen sulfide remained about
the stable. Increased levels of LEL, carbon monoxide, carbon dioxide and methane production
were observed between the 2003 and 2004 monitoring.

November 2005 Landfill Gas Probe Monitoring

All four perimeter landfill gas monitoring probes (PGP-1, PPG-2, PGP-3, and PGP-4) tested
negative for VOC’s, LEL, hydrogen sulfide, carbon monoxide, and methane. Carbon Dioxide was
detected in all four probes ranging in concentrations from 0.6% to 2.2%. Oxygen levels ranged
from 19.2 % at PGP-2 to 20.3% at PGP-1 and PGP-4. Levels of all gases were similar to levels
measured during 2004 annual inspection.

February 2006 Landfill Gas Probe Monitoring

VOCs were detected in seven of the nine gas probes installed along the southem border of the
landfill. The VOC concentrations ranged from 0.9 ppm at LGP-14 to 0.2 ppm at LGP-7, LGP-8,
and LGP-11. LEL concentrations of two percent were observed at LGP-8 and LGP-9 and one
percent at LGP-7. Carbon monoxide was detected in two probes: LGP-9 at 1 ppm and LGP-14 at
2 ppm. Carbon Monoxide was detected in eight of the nine probes at concentrations ranging from
0.3 ppm (LGP-5) to 10.7 ppm (LGP-8). Methane and hydrogen sulfide were not detected.

The gas readings are within the parameters of a mature landfill. 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 significant off-site migration of landfill gases; however, due to the increased LEL,
carbon monoxide, carbon dioxide, and methane readings, and the proximity of residential housing
and commercial development, the gas monitoring probes installed along the northern and southern
property lines where the landfill is adjacent to structures should continued to be monitored.

50 GROUNDWATER ELEVATIONS

Groundwater elevations were collected from the compliance point wells in order to observe any
changes in elevation and the direction of groundwater flow. Groundwater elevations at compliance
point wells were measured on the first day of each sampling event, June 6, 2005 and January 19,
2006, respectfully. The depth to water table was measured in the field, and then subtracted from the
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elevation of the reference point to determine the elevation of the water table at each location. Table
5-1 lists the water table elevations (for each sampling round), the geological unit(s) screened by the
wells, and the elevation of the screened interval for each well. Groundwater elevations measured in
January 2006 were consistently higher than those measured in June 2005.

In addition to these semi-annual groundwater measurements, groundwater measurements of all
Shepley's Hill Landfill wells were conducted by CH2M HILL in conjunction with the Performance
Monitoring Plan (PMP) implemented as part of the Groundwater Extraction, Treatment, and
Discharge Alternative. Site-wide groundwater measurements were collected on February 16,
August 1, August, 24, August 26, and August 29, 2006. Water level measurements collected on
August 24 and 26 as part of an exfraction test are provided as Table 5-2. Data collected on August
24, 2006 represent water level conditions prior to the extraction test and the data collected on
August 26 represent water level conditions during the extraction test. The synoptic groundwater
data collected prior to and during the extraction tests has been contoured to depict conditions prior
to pumping (Figure 5-1) and immediately prior to termination of pumping at 25 gpm (Figure 5-2).

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 suggested that the landfill cap has reduced the volume of water beneath the
cap, resulting in a more northerly groundwater flow (SWEC, 1998). Water level data collected on
August 24, 2006, under baseline conditions suggests that the model analysis of a northerly
groundwater flow is still valid. The water level data collected during the extraction test indicates
that the operation of the groundwater exiraction system will create an even greater northerly flow.

60 GROUNDWATER SAMPLING

Groundwater sampling is conducted at the landfill on a semi-annual basis in accordance with the
LTMMP at assorted compliance point monitoring wells. Nine monitoring wells were sampled as
part of the 2005 summer monitoring: SHI-3, SHL-4, SHL-5, SHL-10, SHM-93-10C, SHL-11,
SHL-19, SHL-20, and SHM-93-22C in June 2005. The wells were sampled on June 6 and 7, 2005.
Fourteen wells were scheduled to be sampled as part of the 2005 winter sampling, including the
wells mentioned above as well as SHM-96-5B, SHM-96-5C, SHL-22, and SHM-96-22B.
However, monitoring well SHL-3 could not be sampled because the well went dry during purging,
Poor recharge in SHL-3 has been documented in previous sampling rounds. The 2005 winter
sampling was conducted on January 19, 20, and 25, 2006. The 2005 summer sampling program
was conducted by USACE personnel and the 2005 winter sampling was completed by CH2M HILL
personnel.

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 previous modeling results (Harding ESE, A MACTEC Company, 2002). The
remaining seven are located along the eastern edge of the landfill, between the landfill and Plow
Shop Pond.
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Four additional wells located near Molumco Reoad (SHM-99-31A, SHM-99-31B, SHM-99-31C,
and SHM-99-32X) are frequently sampled at the same time as the compliance point wells, for
comparison purposes only. However, these wells not sampled during the 2005 monitoring.

In accordance with the ROD and LTMMP, compliance point wells are designated as Group 1 or
Group 2 wells. Chemical concentrations in Group 1 wells have historically attained cleanup goals,
while those in Group 2 have not. Originally, all existing wells were designated as Group 2 wells
per the LTMMP, including three newer wells installed in 1996 (SHM-96-5B, SHM-96-5C, and
SHM-96-22B). 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. The remaining eight wells continue
to be classified as Group 2 wells. The 2005 Five Year Review Report did not make any changes to
the well group designations. If necessary, these group designations will be revised during the next
five-year review (based on data collected in the years 2005 to 2009) depending on whether
groundwater quality meets the criteria of section 1.2 of the ROD.

6.1  Preparation for Sampling

Sampling activities were coordmated with the Devens BRAC Environmental Office and the
contract laboratory prior to commencement of sampling. Bottles were checked to insure they
complied with the requirements of the sampling program. Sampling equipment, including Y'SI
water quality meters, portable generators and fubing, was rented (or purchased in the case of
supplies) from local vendors. USACE used their own Grundfos Rediflow II pumps, controllers,
Heron water level indicators, and HF Scientific DRT-15CE turbidity meters for the sampling events
(equipment is occasionally supplemented with identical or similar models rented from U.S.
Environmental, as required — these instances are noted on the Groundwater Field Analysis Forms
where appropriate). CH2M HILL rented all of the equipment used during the winter sampling from
Pine Environmental. 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 mtervals.

6.2 Sampling

Monitoring wells were purged and sampled 1n 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 pump.

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 approximately the middle of the screen of each well to be sampled when
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possible. When the water level was below the top of the screen, the pump was positioned at a depth
approximately midway between the top of the water level and the bottom of the screen.

Water quality parameters, including temperature, 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. Most of the water quality parameters,
were monitored using a flow-through cell and a Sonde-YSI water meter (YSI 600XL). Turbidity
samples were not collected from the flow through cell due to the silt buildup that can occur in the
cell. A T-commector with ball valve was set up before the flow-through cell to facilitate the
collection of samples for turbidity readings. With the exception of the last day of the winter
sampling (January 25, 2006) dissolved oxygen readings were measured in the flow cell. Dissolved
oxygen readings on January 25, 2006 were collected with a YSI 85 in-situ probe after the YSI 600
X1, began giving erroneous dissolved oxygen readings. Sampling was conducted when 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.

» At several wells during each event, the water level was lower than the top of the screen, and
the pumps were lowered to approximately midway between the water level and the bottom
of the screen.

» Monitoring well SHL-3 could not be sampled during the 2006 winter monitoring because
the well went dry while purging Previous sampling programs have noted problems with
recharge at SHL-3 due to siltation problems

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:

e Upon removal of the pump from the well following sample collection, the pump was
submersed in potable water and detergent (Alconox) solution. At least 1 to 2 gallons of the
detergent solution was pumped through (starting the pump at a low flow rate, as n
sampling, and increased to a higher speed).

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

e The pump was then submersed in potable water and at least 1 to 2 gallons were pumped

through.

e The pump was then submersed in deionized water and at least 1 to 2 gallons were pumped
through.
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e 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.

o The pump was air dried and wrapped in clean aluminum foil.
7.0 LABORATORY TESTING

Groundwater samples collected during the summer sampling event were sent to Severn Trent
Laboratories in Colchester, Vermont for analysis. Groundwater samples collected during the winter
2005 sampling were submitted to Alpha Analytical Labs of Westborough, Massachusetts. All
samples were analyzed for volatile organic compounds, inorganics, and general water quality
parameters.

71 Sample Handling

Samples were collected in containers compatible with the intended analysis and properly preserved
prior to shipment to the laboratory. Each sealed container was placed in a leak proof plastic bag
and placed in a strong thermal ice chest filled with bubble wrap packing material, or equivalent, to
ensure sample integrity during shipment. Ice was added to cool samples to 4 degrees Celsius (°C)
or just below. Chains of custedy were used to identify and document the samples being shipped.
Sample custody was initiated by the sampling team upon collection of samples and chain-of-
custody 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. Samples collected during the spring sampling were
shipped to the laboratory via overnight delivery while the samples collected in January 2006 were
delivered by courler.

7.2 Analyses

Contaminants of concemn (COCs)} for compliance point wells include arsenic, chromium, 1,2-
dichlorobenzene, 1,4-dichlorobenzene, 1,2-dichloroethane, lead, manganese, nickel, sodium,
aluminum, and iron. Cleanup levels for these COCs are listed on Table 1-1. Water analyses were
conducted according to SW846 methods 8260B for volatile organic compounds (VOCs), and
6010B for target analyte list (TAL) metals (7471 A for mercury). The summer monitoring used the
following methods for general chemistry: chemical oxygen demand (COD) by EPA method 410.1,
biochemical oxygen demand (BOD) by EPA method 405.1, hardness by Standard Method 2340B,
alkalinity by EPA method 310.1, cyanide by EPA method 335.4, anions (chloride, nitrate, and
sulfate) by EPA method 300.0, total organic carbon (TOC) by SW846 method 9060, total dissolved
solids (TDS) by EPA method 160.1, and total suspended solids {(TSS)} by EPA method 160.2. The
winter monitoring utilized the following methods for the general chemistry analyses: COD by
Standard Method 5220D, BOD by Standard Method 5210B, hardness by Standard Method 2340B,
alkalinity by Standard Method2320B, cyanide by Standard Method 9014, TOC by SW846 9060,
TDS by Standard Method 2540C, TSS by Standard Method 2540D, chloride by Standard Method
0251, nitrate by Standard Method 4500NO3-F, and sulfate by Standard Method 9033B.These
analyses were conducted on samples collected from all compliance point wells. As reported in
previous annual reports, starting with the fall event of 2001, the method used to determine hardness
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for use, with some qualifications due to low matrix spike duplicate recovery, holding time
exceedances and associated field and method blank contamunation in the June 2005 sampling.
9.0 IMPLEMENTATION OF CONTINGENCY REMEDY

9.1 Description

The rationale for implementing the contingency remedy for the Shepley’s Hill groundwater along
with detailed plans and specifications is presented in the document entitled, Remedial Design and
Remedial Action Workplan, Final Hundred Percent (100%) Submittal, Groundwater Extraction,
Treatment, and Discharge Contingency Remedy for Shepley’s Hill Landfill. (CH2ZM HILL, May,
2005). Groundwater modeling work indicated that the system would effectively provide
containment of the groundwater moving beneath Shepley’s Hill Landfill and to the north if operated
at 50 gallons per minute (gpm). The BRAC Cleanup Team (BCT) decided during the completion
of the final design effort to conduct initial operation of the system at 25 gpm and initial operational
data would be utilized to assess whether or not pumping rates could be increased in the future. The
design document (CH2M HILL, May, 2005) provides the following statements about this plan:

Although the wellfield design extraction rate is 50 gallons per minute (gpm) total from the
wellfield, the startup pumping rate will be a reduced rate of 25 gpm identified by the BCT while
the BCT reviews initial extraction test and startup data (e.g., baseline geochemical monitoring,
influent concentrations, eic.).

The primary performance objective of the extraction system is to contain the arsenic plume in the
vicinity of the base boundary near the north end of the landfill. Pump test work (SWET, 1998), a
60% design for an extraction/discharge system (USAEC, 1997), and groundwater modeling
(Harding ESE, 2003) provide the basis for development of this design and remedial action work
plan. In addition, as mentioned previously, the Army decided in October, 2003 to treat the
extracted water stream with a goal for the treatment system of 10 ug/l for arsenic, ensuring 1)
that the arsenic concentration and mass-related discharge limitation requirements of the
MassDevelopment Industrial Discharge Permit would be easily met and 2) that treatment goals
are comsistent with the new arsenic drinking water standard of 10 ug/l, promulgated on January
22 2001 and due to be implemented by public water systems by January 23, 2006. The decision
of the BCT to operate the wellfield at lower pumping rate (25 gpm vs the 50 gpm modeled flow)
will focus groundwater extraction in the deeper part of the glacial aquifer during initial
operations. Higher flow rates will likely be needed in the future to achieve full containment of
the groundwater plume.

Construction of the wellfield, involving two 6-inch extraction wells, was completed in February
2005 and the remainder of system construction and connections with the treatment plant were
completed in the Spring and Summer 2005. Concurrent with final design and construction work,
CH2M HILL evaluated surface water and groundwater disposal options for treated water from the
Arsenic Treatment Plant (CH2M HILL, 2005). This work involved hydraulic modeling to evaluate
the impacts of surface water and groundwater discharge at a number of locations east and southeast
of the wellfield. Appendix E provides a Technical Memorandum, dated December 22, 2003,
providing details of this evaluation. In brief, the evaluation identified locations east of the treatment
plant that could be viable for groundwater or surface water discharge. Further work evaluating
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potential process modifications that may be necessary to provide for dechlorination of effluent is
being conducted in 2006.

Start-up wellfield extraction testing, plant process testing, and early system operation were
conducted in late August and September 2005. Section 9.2 further describes activities conducted
during system start-up.

9.2  Start-Up Activities

The extraction/recovery testing was conducted from August 24™ through August 30" and involved
two 24 hour drawdown tests and one recovery test of the EW-1 extraction well. A technical
memorandum describing this testing is provided in Appendix F. Most importantly, hydraulic
triggers established for start-up period operations (CH2M HILL, 2005¢) were not exceeded during
the tests at 25 gallons per minute.

During the start-up period, process testing and adjustments were made over a period of several days
to evaluate the appropriate dosage of coagulant needed to achieve treatment to the operational goal
of 10 ug/L. Influent and effluent sampling was conducted during this period to document arsenic,
iron, and manganese concentrations throughout the testing period. This was necessary for
evaluation of coagulant dosage, as well as to document influent/effluent characteristic under full
operational pumping at 25 gpm. The testing demonstrated that the treatment process successfully
treats a complex matrix (influent groundwater) and meets the goal of 10 ug/L arsenic. A brief

summary memo (CH2M HILL, 2005d) provided in Appendix G discusses the process testing in
greater detail.

In addition, to start-up process testing, geochemical and water-level monitoring were conducted
during the start-up period and subsequently during routine operations in accordance with the
Performance Monitoring Plan (CH2M HILL, 2005c). This data collection confirmed that the
hydraulic triggers were not exceeded, in addition to demonstrating that groundwater arsenic levels
and other geochemical parameters have remained relatively stable in the vicinity of the extraction
wellfield and elsewhere during the early operation of the system.

During the first month of start-up operations 35% LEL was detected in the influent tank, 7% LEL in
the effluent sump, and 2% LEL in the effluent manhole. Further monitoring indicated that methane
was being generated from dissolved methane in influent groundwater as it is brought to the surface
and equilibrates with atmospheric pressure. The methane/ethane levels in groundwater proved to
be fairly typical for groundwaters having high TOC levels that are undergoing active
methanogenesis. The plant was shutdown upgrade systems to ensure that hazardous atmospheres
would not develop in headspaces the plant or process. Upgrades including LEL monitors on the
clarifier and roll-off; an O, monitor on the microfilter (MF) skid; explosion-proof electrical in the
effluent sump and extraction wells; and sealing/venting of the effluent sump and MF process tanks
were made during the Fall and Winter and the system was brought back on line in early March,
2006.

CH2M HILL Shepley’s Hill Landfill 2005Annual Report
16



10.0

10.1

10.2

CONCLUSIONS AND RECOMMENDATIONS
Conclusions

The second five year review was completed by the USACE in September 2005. The five
year concluded that the required incremental reduction in risk was not achieved and the
Army and regulatory agencies decided to implement the Alternative SHL-9, Groundwater
Extraction, Treatment, and Discharge. The groundwater extraction system began operation
in March 2006.

Site-wide groundwater measurements were collected on August 24 and 26, 2005. Water
level data collected on August 24, 20006, representing baseline conditions suggests that the
previous model analysis of a northerly groundwater flow is still valid. The water-level data
collected on August 26 during an exiraction test indicates that the operation of the
groundwater extraction system will be expected create an even greater northerly flow.

The locations of the wells in the LTMP remain appropriate, relative to source areas and
the direction of groundwater flow.

Shepley’s Hill Landfill Cap appears to be in fair to good condition.

The Geotechnical Engineering Annual Inspection in 2005 (refer to Appendix A)
concluded: An upcoming Comprehensive Site Assessment will assess the adequacy of the
landfill. Following the CSA, a Corrective Action Alternatives Analysis will be conducted to
identify any remedial repairs required. Implementation of the selected options (if required
based on the outcome of the CAAA) should improve the drainage and function of the
landfill cap. The following items should be addressed before the next inspection or as
provided for in the final recommendations in the report cited above: (1) Repair and replace
the security fence and gates as required to control access to the site; (2} Place topsoil and
seed over the sandy area lacking vegetation on the east side along the perimeter of the cap.
Along with the corrective actions listed above, it is recommended to (1) Install additional
landfill gas monitoring probes along the commercial property at the south side of the
landfill (the probes were installed in November 05, after this inspection) (2) Repair and
regrade around the catch basins on the south side of the landfill. With the exception of the
repairs mentioned above, and the other repairs recommended in the report, the landfill is in
fair condition and appears to be functioning adequately. As noted, gas probes were
installed on the south end of the landfill monitored in February, 2006 (refer to Appendix
A). Methane was not detected i any of the new or older perimeter gas probes. In
addition, in December, 2005 the security fence was repaired and no-trespassing signs
were installed.

Recommendations

The list of parameters monitored as part of the long term sampling program should be
reviewed as recommended in the 2005 Five Year Review Report (USACE, September
2005) with the intent of eliminating parameters that have no significant site history and
do not contribute to site risks or to the understanding of the groundwater chemustry.
These include copper, lead, nickel, selenium, silver, cyanide, BOD, and VOCs.
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e Integrate LTM and PMP groundwater sampling programs.

e Other recommendations made in this annual report that are not currently scheduled but
should be addressed in the future include, (1) Repair and regrade around the catch basins
on the south side of the landfill; and (2) Repair the hasps on the casings of groundwater
monitoring wells SHL-4 and SHL-9.

11.0 REFERENCES

ABB Environmental Services, Inc. (ABB-ES), 1993. Final Remedial Investigation Addendum
Report, Fort Devens Feasibility Study for Group 1A Sites. Prepared for the U.S. Ammy
Environmental Center, Aberdeen Proving Ground, Maryland. Portland, Maine. December.

ABB Environmental Services, Inc. (ABB-ES), 1995a. Final Feasibility Study, Shepley’s Hill
Landfill Operable Unit, Fort Devens Feasibility Study for Group 1A Sites. Prepared for the U.S.
Army Environmental Center, Aberdeen Proving Ground, Maryland. Portland, Maine. September.

ABB Environmental Services, Inc. (ABB-ES), 1995b. Record of Decision, Shepley's Hill Landfill
Operable Unit, Fort Devens Feasibility Study for Group 1A Sites. Prepared for the U.S. Army
Environmental Center, Aberdeen Proving Ground, Maryland. Portland, Maine. September.

CH2M HILL, 2003. Remedial Design and Remedial Action Workplan, Draft Final Sixty Percent
(60%)/Draft One-Hundred Percent (100%) Submiital, Groundwater Extraction, Treatment, and

Discharge Contingency Remedy for Shepley’s Hill Landfill, Prepared for Base Realignment and
Closure (BRAC), Atlanta Field Office. December.

CH2M HILL, 2005a. Remedial Design and Remedial Action Workplan, Final Hundred Percent
(100%) Submittal, Groundwater Extraction, Treatment, and Discharge Contingency Remedy for
Shepley’s Hill Landfill. May.

CH2M HILL, 2005b Explanation of Significant Differences, Groundwater Extraction, Treatment,
and Discharge Contingency Remedy, Shepley’s Hill Landfill, Fort Devens, MA., June.

CH2M HILL, 2005c. Shepley’'s Hill Landfill, Performance Monitoring Plan, Groundwater
Extraction, Treatment, and Discharge Contingency Remedy. August.

CH2M HILL, 2005d. Startup Testing Report Groundwater Treatment System Shepley’s Hill
Landfill, Devens, MA, October.

CH2M HILL, 2005e. Final Technical Memorandum, On-Site Discharge Evaluation— Shepley’s Hill
Groundwater Extraction, Treatment, and Discharge System. December.

CH2M HILL, 2006 Final Technical Memorandum Start-Up Extraction Test — Shepley’s Hill
Groundwater Extraction, Treatment, and Discharge System. February

CH2M HILL Shepley’s Hill Landfill 2005 Annual Report
18



Harding Lawson Associates, 1999. Final Work Plan — Supplemental Groundwater Investigation at
Shepley’s Hill Landfill, Devens Reserve Forces Training Area, Devens, Massachusetts. Prepared
for the U.S. Army Corps of Engineers, New England District. February.

Harding ESE, A MACTEC Company, 2002. Revised Draft Shepley’s Hill Landfill Supplemental
Groundwater Investigation, Devens Reserve Forces Training Area, Devens, Massachusetts.
Prepared for the U.S. Army Corps of Engineers, New England District. February.

Nobis Engineering, 2005. 2005 Five-Year Review Report, Former Fort Devens, Devens,
Massachusetts. Prepared for US. Army BRAC Environmental Office, Devens, MA September.

Stone & Webster Environmental Technology & Services, 1996. Long Term Monitoring and
Maintenance Plan, Shepley’s Hill Landfill, Fort Devens, Massachusetts. Prepared for the U.S.
Army Corps of Engineers, New England Division. March.

Stone & Webster Environmental Technology & Services, 1997. Shepley’s Hill Landfill, Annual
Report 1996, Devens, Massachusetts. Prepared for the U.S. Army Corps of Engineers, New
England Division. April.

Stone & Webster Environmental Technology & Services, 1998. Final Five Year Review, Shepley's
Hill Landfill, Long Term Monitoring, Devens, Massachusetts. Prepared for the U.S. Army Corps of
Engineers, New England District. August.

Stone & Webster Environmental Technology & Services, 1998. Groundwater Pumping Test
Report, Shepley’s Hill Landfill, Devens, MA. January.

U.S. Army Corps of Engineers, New England District (CENAE), 2006. Geotechnical Engineering
Fall 2005 Annual Inspection Report, Shepley’s Hill Landfill. March.

U.S. Army Corps of Engineers, New England District (CENAE), 2005. 2005 Five-Year Review,
Shepley’s Hill Landfill. September.

U.S. Ammy Corps of Engineers, New England District (CENAE), 2004. 2003 Annual Report,
Shepley’s Hill Landfill, Long Term Monitoring and Maintenance, Devens, Massachusetts. March.

U.S. Army Corps of Engineers, New England District (CENAE), 2003. Draft Cap Drainage
Report, Shepley’s Hill Landfill, Devens RFTA, Ayer, Massachusetts. January.

US Amy Corps of Engineers, New England District, 1997. 60% Design Extraction/Discharge
System, Shepley’s Hill Landfil], Devens, MA. November.

US Army Environmental Center (USAEC), 1995. Record of Decision, Shepley’s Hill Landfill
Operable Unit, Fort Devens, Massachusetts. September.

CH2M HILL Shepley’s Hill Landfill 2005Annual Report
19



U.S. Environmental Protection Agency (USEPA) Region 1, 1996. Low Stress (low flow) Purging
and Sampling Procedure for the Collection of Ground Water Samples From Monitoring Wells,
SOP #: GW 0001, Revision 2. July 30.

CH2M HIEL Shepley’s Hill Landfill 2005Annual Report
20



Tables



Table 1-1

Contaminants of Concern (COC) - Cleanup lLevels

Shepley’s Hill Landfill
Devens, Massachuseits

cocC Cleanup Level Selection Basis
ugiL

Arsenic 50 MCL
Chromium 100 MCL
1,2-Dichlorobenzene 600 MCL
1,4-Dichlorohenzene 5 MCL
1,2-Dichloroethane 5 MMCL
Lead 15 Action Level
Manganese 291 Background
Nickel 100 MCL
Sodium 20,000 Health Advisory
Aluminum 8,870 Background
Iron 9,100 Background

Based Upon Record of Decision




TFable 5-1

Monitoring Well Specifications and Groundwater Elevations
Shepley's Hill Landfill
Devens, Massachusetts

Ground
Surface Reference Total Screen
Well ID Description Orientation to Elevation® | Elevation® | Depth | Length June 2005 January 2006
Landfill* {ft msl) (ft msl) {feet) {feet) Water | Groundwater | Water Levels | Groundwater
Levels |Elevation ({ft Elevation (ft
msl) msl}

SHL-3 Water Table East 247.4 248.6 33,28 10 29.75 218,85 29.58 219.02
SHL-4 Water Table East 226.4 228.1 14.65 10 10.05 218.05 9.69 218.41
SHL-5 Water Tabie North 217.9 218.8 13.75 10 2.59 216.01 1.40 217.20
SHM-96-58 Base of Sand/Till North 218.5 220.0 92.47 10 4.36 215.64 3.89 216.11
SHM-96-5C Water Table North 8.7 219.4 78.62 10 3.88 215.52 5908 213.42
SHL-9 Water Table North 221.7 223.0 26.25 10 7.51 215.49 8.72 216.28
SHL-18 Water Table East 249.1 248.8 29 15 30.35 218.41 30.64 218.47
SHM-93-10C Bedrock East 2471 248.6 58.31 10 28.86 219.74 28.46 220.14
SHL-11 Water Table East 235.0 236.53 30 15 18.28 218.22 i7.88 218.51
SHL-19 Water Table East 238.5 2415 32.37 15 22,19 219.31 21.48 220.01
SHL-20 Base of Till East 2354 237.0 50,55 10 18.62 218.38 18.34 218.66
SHL-22 Base of Till North 220.0 2206 110.6 10 5.24 215.36 4.75 216.85
SHM-86-22B Sand/Till Interface North 220.0 221.7 92.42 30 5.10 216.60 4.56 217.14
SHM-83-22C Bedrock North 219.9 2204 137.5 10 6.30 214.10 6.10 214.30
Notes:

1. North wells are located in the direction of groundwater fiow away from the landfill.

East wells are Iocated between landfill and East Plow Pond.

2. Elevations based Meridian Associates survey (7&8/2005), referenced to be Naticnal Geodetic Vertical Datum of 1929 (NGVD28).




Table 5-2 Groundwater Elevations (Baseline and Extraction Test)
Site-Wide Groundwater Efevations
Shapley's Hill Langfilk
Devens, Massachuselts
Baseiine: §/24/05 Maximum Drawdown: B/26/06
Ground Duter
Surface Casing Reference DTW DTW
WellID | Elevation™ | Elevation™ | Elevation' {TOC) | Elevation {TOC) Elevation
{§t msl} {ft msi) {ft msl) ()] {ft msl) (f) (it msl)
SHM-05-354 222.9 222.8 222.6 11.83 216.7 11.88 2107
SHM-05-38B 222.9 222.8 2226 12.70 208.9 12.66 2089
SHM-D5-40X 2246 224.8 224.4 14,55 208.9 14,56 2098
SHM-05-41A 223.8 2238 2235 10.71 212.8 10.82 2127
SHM-05-418 2236 223.6 2233 10.53 2128 10.63 2127
SHMOEATE [ 2240 274.0 2235 10,75 373 10,86 2127
SHM-05-42A 2145 217.9 217.8 4.98 2128 519 212.7
SHM-05-428 214.5 2178 217.8 4,93 2129 5.07 212,7
FHM-QS—SM 243.9 215.7 2154 4.4¢ 2110 4.28 2111
SHM-98-31B 213.7 218.5 215.4 4.32 2114 4.35 211.1
|SHM-88-31C 213.7 2158 215.8 4.59 2112 4.63 211.2
IQHM-QQ-SZX 220.2 2225 2223 107 2121 10.24 2124
SHP-05-47A 2144 NA 218.5 5.87 212.5 Dry Ory
|SHP-05-478 214.4 NA 216.3 3.83 2124 3.8% 2125
SHP.05-48A, 2138 HA 217.0 By Dry Dry Dry
SHP-0548B | 213.8 NA 218.4 Dry Dry Bry Try
SHP-05-49A 213.3 NA 2178 5.93 211.8 Dy Dry
SHP-05-498 2133 NA 2162 4.28 211.8 4.65 211.6
SHP-99-33A 222.1 NA 2241 1347 210.8 13.19 2109
SHP-98-338 2222 A 2237 12.42 2113 12,55 211.2
SHP-99-344 2238 NA 2257 13.55 2121 13.56 2121
SHP.99-348 2236 NA 225.6 13.33 2123 13.25 212.4
WP-01 2133 NA 213.4 Dry Bry Dry Dry
EW-03 NA 228.2 225.0 14,22 2138 24.18 203.8
EW-01 pilel NA 228.2 228, 14.22 213.8 14,84 2313.2
EW-04 NA 2285 228.1 14.53 213.6 -~ -
EW-04 pilot NA 228.5 228.4 14.62 2135 14.82 2133
SHL-13 220.1 2223 2218 7,59 214.2 7.52 214.3
SHL-21 258.7 2612 260.0 45.81 214.2 45,75 214.3
SHL-22 2200 2214 220.6 7.36 2{3.2 7.57 213.0
SHL-23 240.5 242.6 242.3 28.76 2144 28.17 2141
SHLb 217.8 218.9 218.6 5.32 2133 5.38 2132
SHL-8D 2201 2223 221,8 8.03 2138 8,04 213.8
SHL-85 220.1 2223 222.0 8.22 2138 8.27 213.7
SHL-S 224.7 223.5 223.0 2.83 2132 9.95 2131
SHM-05-45A 2273 228.7 2295 15.69 213.8 16.09 213.3
SHM-D5-458 227.7 L2303 2301 16.29 2138 16.61 213.0
SHM-05-46A 2273 2294 2243 15,32 2140 15.49 213.5
SHM-05-468 2274 2283 228.7 14.60 2141 14.76 213.7
SHM-93-22C 2200 2.7 207 8.45 213.3 6.65 2131
SHM-98-22B 2198 221.6 2204 7.23 2132 742 213.0
SHM-96-58 218.5 220.2 2200 6.39 213.6 6.65 213.4
{SHM-95.5C 21B.7 219.6 219.4 5.98 2138 6,12 2133
SHP-05-43 259.4 262.4 281.7 45.45 216.3 4536 2163
SHP-05-44 256.4 258.5 259.1 42.45 215.6 42.40 218.7
N-1, P-1 228.8 23138 231.0 14.93 216.% 14.86 216.1
N-1, P-2 228.8 2313 231.0 34.80 218.2 14.77 2162
N-1, P-3 228.8 2318 231.2 14.45 215.7 14.40 216.8
N-2, P-1 221.8 2238 223.1 5.92 217.2 5.85 217.3
N-2, P-2 221.6 2228 223.0 6.14 218.9 6.08 216.9
PSP-D1 NA NA 216.1 6.94 217.0 0.97 2171
SHL-11 235.0 237.0 236.5 18.98 2175 18.91 2176
SHL-20 2354 2370 237.0 19.33 2177 19.30 217.7
SHL-4 2254 2284 228.4 10,77 2173 11.07 21740
SHP-01-36X 2214 NA 2251 7.16 217.8 8.1 2179
SHP-03-37X 219.56 NA 223.7 £.91 2186.8 6.53 217.2
SHP-01-38A 219.8 NA 221.8 4.39 217.4 1.36 2174
SHP-01-38B 219.9 NA 222.0 4.49 217.5 4.34 2177
N.3, P-1 219.8 2225 2.8 4.76 217.0 4.71 2171
N-3. P-2 219.6 222.5 221.5 4.78 216.7 4.76 216.7
N-4, Pug? 2183 219.9 219.2 - - - -
-4, P-2° 218.3 219.9 219.2 210 2173 209 2171
N-4, P-3' 2183 2199 2192 - - - -
N-5, P-1 241.7 244.9 243.7 23.38 220.3 2335 220.4
N-5, P2 2417 244.9 243.7 23.27 2204 2322 220.5
N-6, P-1 257.1 2599 259.9 36.51 2234 36.05 2239
N-7, P-1 254.4 257.7 256.6 30.35 2283 30.34 226.3
N-7, P-2 254.4 257.7 2571 30,43 226.7 3044 228.7
SHL-15 260.1 261.2 260.9 18.93 242.0 18.98 2419
SHL-18 2368 238.8 238.6 19.60 219.0 19.62 219.0
SHL-19 239.6 2418 241.5 23.38 218.1 23.40 2181
SHL-3 2474 248.6 248.6 30.77 2178 30.80 217.8
SHH-93-10C 2471 2491 248.6 29.92 218.7 23,93 2247
SHM-D3-10D 246.5 249.1 248.9 30.63 218.3 30.54 2183
SHM-93-10E 246.6 248.8 248.5 28.73 218.8 29.64 2189
SH-93-18B 236.3 238.7 2383 19.29 219.0 19,30 219.0
SHL-24 237.8 2399 239.8 15.69 2249, 15.72 2241
SHP-95-27X 236.3 238.7 2385 33.02 205, 16,14 2224
SHP-99-35X 257.5 259.3 259.2 36.3% 222, 3505 2242
NA=Not Avallable (survey dala nol available)
Notes:
1. Field survey performed by Meridian Associates, Inc. batween July and August 2005,
2. Northing and easling coordinales based upon projecl sysiem, reporied te be North American Dalum of
1983 (NADS3).
3. Elevalions referenced to Nalional Geadetic Vertical Datum of $929 (NGVDZ29).
4, N-4 lce damaged. P-Z measuremnent approx.
5. Reference elevation generally inner (PVC) casing or zere mark on stageboard. SHL.3 PVC (elev. 247.8)
not usad for refarence due lo depth In proleclive casing.




Table 7-1
Groundwater Sample Analysis and Procedures
Shepley's Hill Landfill
Devens, Massachusetts

Parameters June 2005 Method January 2006 Method
Volatile Organic Compounds SW846 82608 SW846 82608
inorganics
Aluminum SWa46 68010 5Wa46 60108
Arsenic SW846 80108 Sw845 8010B
Barium SW846 6010B Swg4s 6010B
Cadmium SW846 6010B SW846 6010B
Chromium SW846 6010B SW846 6010B
Copper SWB846 6010B SWa46 6010B
Cyanide EPA Method 335.4 SM 9014
Iron SWB46 6010B SW846 6010B
Lead SW846 80108 SW846 60108
Manganese Swade 60108 SW846 6010B
Mercury SWB46 7470A SW846 7470A
Nickel SWa46 60108 SW846 6010B
Selenium SWa46 60108 SWa46 6010B
Sodium SWa46 6010B SWa46 60108
Silver SW846 6010B SW846 60108
Zinc SW846 6010B SWa46 60108
General Laboratory Parameters
Hardness SM 23408 SM 23408
Total Dissolved Solids EPA 180.1 SM 2540C
Total Suspended Solids EPA 1680.2 SM 2540D
Chloride EPA 300.0 SM 9251
Nitrate as N EPA 300.0 SM 4500NO3-F
Sulfate EPA 300.0 SM 90388
Alkalinity EPA 3101 SM 2320B
Biological Oxygen Demand - § Day EPA 405.1 SM 52108
Chemical Oxygen Demand EPA 410.1 SM 52200
Total Organic Carbon SW 846 9060 SW 846 9060
Generat Field Parameters
pH YSI 600 XL YSI 800 XL
Temperature YSI 600 XL Y81 600 XL
Specific Conductivity YSI 600 XL Y31 600 XL
Dissolved Oxygen YSI 600 XL Y31 600 XL/ YSI 85
Oxygen Reduction Potential YS1 600 XL Y31 600 XL
Turbidity HF Scientific DRT-15CE LaMotte 202




Table 7-2
Groundwater Analytical Results {ug/l)
June 6-7, 2005
Shepley's Hill Landfill
Devens, Massachusetts

PARAMETERS CLEANUP ] Monitoring Well 1D
LEVEL (1) SHL3 | SHL4 | SHL5 | SHLA0 | SHM-9310C | SHL1 | SHL-11DUP | SHL-19 | SHL-20 | SHM-93-22C

VOLATILES (8260B)
1,1-Dichloroethane 70 (4) 50U 5.0U 50U 50U 50U 50U 5.0U 50U 50U 50U
1,2-Dichlorobenzene 600 50U 50U 50U 5.0U 50U 50U 50U 5.0U 50U 50U
1,2-Dichloroethane 5 50U 5.0U 50U 50U 50U 50U 50U 50U 50U 5.0U
1,2-Dichloroethene (total) 70 (2) 50U 50U 50U 50U 50U 14J 1.4J 5.0U 50U 5.0U
1,3-Dichlorobenzene 600 (2) 50U 5.0U 50U 50U 50U 50U 50U 50U 50U 50U
1,4-Dichlorobenzene 5 50U 50U 50U 50U 50U 5.0U 1.84J 50U 214 50U
2-Butanone - 50U 50U 50U 50U 50U 50U 50U 5.0UJ 50U 50U
4-Methyl-2-Pentanone - 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U
Acetone 30004 50U 50U 50U 50U 50U 50U 50U 5.0 UJ 50U 50U
Benzene 5(2) 50U 50U 50U 5.0U 50U 1.54 1.4 50U 50U 50U
Methyl-t-Butyl Ether 70 (4) 5.0U 50U 50U 50U 50U 50U 50U 50U 50U 5.0U
Xylenes 10,000 (2) 50U 50U 50U 50U 50U 50U 50U 50UJ 50U 50U
METALS (60108 or as noted)
Aluminum 6,870 88 U 88 U 227 85 U 88U 88U 88 U
Arsenic 50 45U 10.1 7B 4.5U 8.1B 15.8
Barium 2,000 (2) 84U 35B 958 84U 84U 70.8 B
Cadmium 5(2) 06U 086U 06U 06U 06U 06U
Chromium 100 298 12U 1.2U 1.2U 1.2U 248B
Copper 1,300 (3} 4.2 U 42U 42U 42U 42U 4.2U
Iron 9,100 379U 1,220 2,930 37.9U 37.9U 572
Lead 15 27U 27U 274 27U ]
Manganese 291 (5) 1.7B - 158 27.5 ' 300 218
Mercury {7470A) 2 (2) 01U 01U 01U 01U 01U 010 01U 01U 01U
Nickel 100 3U 428 3U 3u 3y 3U 3y 4B 3U
Selenium 50 (2) 3.8U 3.8U 3.8U 38U 3.8U 38U 38U 38U 3.8U
Silver 40 (4} 18U 1.8U i.8U 1.8 U 1.8U 1.8U 1.8 U 1.8U 1.8U
Sodium 20,000 696 B 7,190 32408 841 B 7,840 | 0Q ! | 1470B | 32000 | 9,910
Zinc 2,000 (4) 198 3.6U 7B 478 1.6U 258 3.1B 16.4 B
GENERAL CHEMISTRY
Alkalinity as CaCO, - 7,600 UJ 58,100 UJ | 41,100 UJ | 17,600 UJ 191,000 J 201,000J 207,000 4 32,700 UJ | 277,000J 147,000 J
Biochemical Oxygen Demand - 1,100 U 1,100 U 1,300 1,100 U 1,100 U 1,400 1,100 U 1,000 1,100 U 1,300
Chemical Oxygen Demand - 20,000 U | 200000 | 20,000U | 20,000U | 20,0000 | 20,000U | 20,000U | 20,000U { 20,000U [ 20,000y
Chloride - 690 U 8,800 6,400 1,100 U 24,300 23,900 22,900 1,100 U 31,700 15,000
Cyanide (Total) 200 (2) 10U 0u 10U 10U 10U 16U W0U 10U 10U 10U
Hardness as CaCQO; - 5,800 49,800 38,900 17,400 209,000 127,000 123,000 26,500 254,000 149,000
Nitrate as Nitrogen 10,000 (2) 370 U 440 U 200 U 430U 330 U 420U 410 U 480 U 550 U 520 U
Sulfate 500,000 (2) 3,900 7,300 910U 3,000 23,600 880U 1,200 U 8,900 11,700 8,700
Total Dissolved Solids - 21,000 81,000 77,000 28,000 270,000 585,000 * 297,000 56,000 362,000 200,000
Total Organic Carbon - 1,000 U 1,700 6,000 1,000 U 1,600 U 3,600 4,800 1,100 3,000 4,300
Total Suspended Solids - 1,7G0 1,200 1,600 500 U 500U 33,100 41,800 5,000 7,900 1,600
FIELD READINGS (units as noted below)
Dissclved Oxygen (mg/L} - 11.2 0.8 0.3 11.2 0.7 0.5 0.5 1.8 0.3 1.0
Oxidation Reduction Potential (mv) - 178 122 153 211 249 -7 -7 69 -1 -23
pH - 6.6 5.6 4.2 6.4 7.3 EF EF 4.9 6.2 6.8
Specific Conductivity {1S/cm) - 18 141 94 29 433 548 548 88 586 292
Notes: EF = equipment failure

Shaded areas with bald numbers indicate cleanup level exceedance - {1) Cleanup values as developed in the ROD (uniess otherwised noted).

8 = (Inorganics) vaiue beiow laboratory RL but above the IDL. (2) No cleanup value was developed so the Federal Maximum Centamination Leve! was used.

J = estimated value (3) No cleanup value was developed so the Massachusetts Maximum Contamination Level was used.

* = duplicate analysis Relative Percent Difference outside acceptance limits (4) No cleanup value was developed se the Massachusetts Contingency Plan GW-1 standard was used.

U = below laboratory RL (5) The LTMMP listed & cleanup goal of 1,715 ug/L. This level has been in use by USACE in past years.

NS = not sampled The ROD indicated a cleanup goal of 281 ug/L. As there was no ESD prepared,

NA = not analyzed the ROD value iscurrently reflected in this table.




Table 7-3

Groundwater Analytical Resulfs {ug/L}
January 19, 20, and 25, 2008 Sampling Event
Shelpey's Hill Landfili Compliance Point Wells
Devens, Massachusetis

Parameters Cleanup Monitoring Well ID
Level (1) SHL—4 } SHL-5 | SHM-96-5B | SHM-965BDUF|  SHM-96-5C | SHL-9 | SHL-10 | SHM96-10C [ SHL-11 | SHE-19 | SHL-20 | SHL-22 I SHM-96-22B | SHM-93-22C

Volatile Organics (§2601)

L1-Dichloroethane 70 (4) 075U 075 U 1.0 1.0 1.0 075U Q.75 U 075U 075U 0.75 U 075U 1.4 1.3 075 U
1,2-Dichlorobenzenc 600 25U 25U 250 25U 23U 25U 25U 25U 25U 25U 254 25U 25U 25U
1,2-Dichloroethane 5 05U 05U 05U 05U 05U 0.5 U 05U 05U 05U 054 054U 0.5 U 0.5 U 0.5 U
1,3-Dichlorobenzene 600 (2) 25U 251 235U 25U 25U 25U 25U 25U 25U 254 25U 25U 254U 250
1,4-Dichlorobenzene 5 25U 25U 25U 25U 250 25U 25U 25U 25U 25U 2.5 U 250 25U 250
2-Butangne - 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 32
4-Methyl-2-pentanone - 50U 50U 50U 50U 50U 501 50U 50U 50 U 50U 56U 50U 50U 50U
Acetone 3,000 (4) 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 50U 500 50U 50U
Bengene 5{2) 05U 05U 0.94 0.94 1.6 05U 05U 05 G L4 05U 1.1 05U 1.1 s U
Chiorobenzene 050 05U 0.84 0.88 2.6 05U 0.5 U 05U 05U 035U 65U 050U 0.72 65 U
Chioroform 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 075U 075 U 0.75 U 0.75 U 075U 0.75 U 075U 0.75 U 075U
Ethyl ether 25U 250 17 17 13 250 25U 6.7 15 25U 11 1% 17 8.2
Methyt tert butyl ether 70 {4) 100 i.0U 10U 10U 10U 10U .0U .00 10U 1L.0U 1.0U Loy 1.0 U 1.0 U
Methylene chioride (6) S0 U 50U 50U 50U S0y 50U 50U 500 50U 50U 50U 50U 50U 50U
Tetrahydrofuran 10U 10U 10U 10U 88 10U 10U U 10U 10U 10U 140 wu 13
Vinyl chioride 100 1.0 U .04 1.0U 1.1 10U 10U 10U Loy 10U 1.0U 10U 1.0U Lou
Xylenes (total) 10,000 (2) [ 10U 10U toU 10U 10U 10U i0U U 10U 1.0 U 10U 100 10U
1,2-Dichioroethene (Total) 70 (2) 0.75 U 0.75 U 2.1 2.1 2.2 075 U 075 U 0.75 U 1.2 075 U 0.6 1.9 2.5 0.75 U
Total Metals (60108 or as noted)

Aluminun, Total 6,870 100 U 170 100 U 110 100 U 470 100 U
Arsenic, Total 50 5U 50U 43 18 50U 11

Barium, Total 2,000 (2) 10 10 70 10U 10U 10U 50
Cadmium, Total 5(2) 50U 50 U 50U 500 50U ERY) 50U
Chromium, Fotal 100 10U W0y 10U gy 10U 16 U 10U
Copper, Total 1,300 (2 10U w0y i0 U 10 U 10U
Tron, Total 9,100 280 50 U 490 740
Lead, Total 15 0y 10U 10U 10 U
jManganese, Total 291 {5} 200 10 U 60 250
Mereury, Total (7470A) 2(3) 02U , ] 02U 0.2 U 02U
Nickel, Total 100 25U 25 U 25U 25U 25 U 25 U 25U 25U 25 U
Selenium 50 (2) 10 U 10U 10U 10U 10U 10U 10U 10U 10U
Silver, Total 40 (4) U 7U 77U 7U 7U 70 70U 7U 7U
Sodium, Total 20,000 2,000 U 2,560 _ ’ 2,000 2,000 U 9,500 J,000 13,000
Ziac, Total 2,000 (4) 50 U 50U 50U 50 U 50 U 50 U 50 U 30U
Genearl Chemnistry

Alkalinity, Total - 17 29 320 130 440 54 14 150 260 35 250 380 320 160
Solids, Total Dissolved - 25,000 70,000 320,000 340,000 440,000 130,000 25 000 240,000 210,000 73,000 270,000 450,004 300,000 230,000
Solids, Total Suspended - 5,000 U 5,000 U 59,000 62,000 110,000 5,000 U 6,400 6,700 28,000 33,000 8,500 5,000 U 87,000 9,800
Cyanidc, Total 200 (2) s5U 5U 50 50U sU 5U 5U sU 50 5U 35U 5U 50 5U
Chloride - 1,000 2,200 21,000 21,000 51,000 6,200 1,200 21,660 22,000 1,000 G 24,000 32,000 23,000 18,000
Nitrogen, Nitratc 10,000 {3) 700 620 220 19¢ 240 100 U 200 100 U 190 100 U 160 U 4,200 210 110
Sulfate 500,000 (2) 10,000 U 24,000 10,600 U 10,000 U 10,000 U 10,000 U 10,000 U 22 000 10,000 U 10,000 U 10,000 U 10,000 U 10,660 U 10,000 U
Chemical Oxygen Demand (3) 20,000 U 33,600 26,000 29,000 45,000 20,000 U 20,000 U 20,000 U 24,000 20000 U 20,000 20,000 U 26,000 20,000 U
BOD, 5 day - 2,000 U 2,000 U 2,500 2,000 U 5000 U 2,000 U 2,000 U 2,000 U 8,200 2,000 U 2,000 U 2,000 U 4,800 2,000 U
Total Qrganic Carbon - $50 4,300 4,500 4,400 8,900 6,600 500 U 760 3,800 1,000 3,000 4,000 5,300 4,500
Hardness - 16,000 43,000 220,000 236,000 270,000 57,000 13,000 260,000 130,000 15,000 180,000 120,000 190,000 160,000
Field Readings (units as noted)

Dissolved Oxygen {mgiL) - 5.28 0.65 0.22 0.15 0.45 6.71 9.01 0.53 242 0.2 C.16 017 0.73
Oxidation Reduction Potential (mv) - 412 4252 -82.1 -85.9 -23.4 330.4 228.2 3.7 2828 0.2 208.2 -114.0 -235.1
pH - 5.81 52 6.53 6.49 5.92 6.04 7.4 6.2 5.78 6.45 5.17 5.54 8.49
Specific Conductivity {uSfcm) - 48 113 666 1535 141 39 450 689 120 634 744 730 375
NOTES:

Shaded areas with bold numbers indicate cleanup level exceedance
U = Analyte or compound was anzalyzed but not detected at a concentration above the reparting limit.
(1) Cleanup values as developed in the ROD (unless otherwise noted)
{2) No cleanup value was developad sc the Federat Maximum Contamination Level was used.
(4} No cleanup value was developed so the Massachusetts Contingency Pian GW-1 standard was used,

(5) The LTMMP listed a cleanup goal of 1,715 ug/l.. This level has been in use by the USACE in past years. The ROD indicated a cleanup goal of 281 ug/L. As there was no ESD prepared, the ROD value is currently reflected in this table.
(6) Methylene Chlaride was detected in the equipment blank a cencentration of 8.5 ug/L but not detected in any of the groundwater samples

{7) YSI 600 XLM failed, collecied In-situ readings with a YSI 85 probe.




Table 7-4
Comparison of Historic Arsenic Concentrations {ug/L.}
Shepley's Hill Landfill Compliance Point Wells
Devens, Massachusetts

Sample Monitoring Well ID {group designation}

Date SHL-3 (1) SHL-4 (2) SHL-5(1) | SHM-96-58 (2} | SHM-9B8-5C (2)|  SHL-9 (1) SHL-1G (2)
Aug-21 35.0 260 23.0 NS NS 37.0 67.0
Dec-91 120 140 38.0 NS NS 67.0 120
Mar-93 6.5 2.54 11.4 NS NS 424 280
Jun-93 NS NS NS NS NS NS NS
Nov-96 NS 48.8 12.0 1,440 71 46.9 34B
May-87 <i0 73.8 J <i0 3,300 J 43.2 16.1 J <10
Cct-97 <10 180 <i0 2,040 43.1 25.2 209
May-08 <5 374 <5 4,300 49.5 15.0 <5
Nov-88 <5.4 89.1 11.5 3,080 45.8 27.2 <5.4
May-89 27 B 78.2 5.0 B 3,490 57 71.3 2.7 B
Nov-89 <1.8 61.3 8.5 2,700 44.8 28.5 <1.9
May-00 <2.5 116 <2.5 5,10 52.2 i5.0 <2.5
Nov-00 17.4 91.5 13.8 2,500 40.3 31.4 <4.2
May-01 <41 50.8 13.8 3,800 80.5 i5.1 <4.1
Oel-01 <15 66.0 14.8 1,850 419 28.1 <15
May-02 2.8 B 47.8 B 11.9 B 3,800 50,4 B 144 4.0 B
Oct-02 <3.2 66.1 <3.2 1,970 41.3 29 <3.2
May-03 <4.7 26.6 7.3 3,920 55.1 13.4 <4.7
Nov-03 <4.1 i34 4.7 B 3,380 48.3 30.6 <4.1
Ray-04 <26 27.2 7.4 B [ 3950 47.1 19.8 <26
Nov-04 <58 19.5 5.8 B 2,110 49.5 32.2 <5.8
Jun-05 <4.5 10.1 7.0 B NS NS NS <4.5
Jan-06 NS <6 <5 4,130 43.0 18.0 <5
Sample Monitoring Well 1D (group designation)

Date SHM-83-10C (1) SHL-11 (2} SHL-189 (2) SHL-20 (2) SHL-22 {1} [SHM-83-22B (2) SHM-93-22C (1)
Aug-91 NS 320 340 98 27 NS A
Dec-91 NS 320 710 89 25 NS NS
Mar-93 21.3 340 380 330 329 NS 68.9
Jun-93 18.1 NS NS NS NS NS 49.8
Nov-98 12.4 332 138 244 24.8 324 44.6
May-97 <10 252 J <ib <10 <10 318 J 40.4
Oct-97 10.5 366 298 227 34.8 352 <10
May-98 7.5 346 77.5 238 10.6 365 316
Nov-88 10.2 376 145 218 <5.4 406 51.1
May-89 10.8 B 431 156 218 12.2 8 707 42.8
Nov-89 8.7 492 176 215 73 1,440 33.2
May-00 59 J 404 41.4 216 14.6 1,360 34.4
Nov-00 8.8 523 154 172 45 1,180 47.8
May-01 6.9 437 129 186 476 1,540 19.7
Qct-01 101 573 183 165 44.2 1,670 3.6
May-02 11.0 B 469 66.9 154 55.9 B 2,040 30.5 B
Oct-02 7.1 648 164 175 774 159 30.1
May-03 2.8 498 36.1 197 101 2,070 21.0
Nov-03 <5.2 639 83.8 194 76.4 2,500 29.8
May-04 7.2 B 502 75 136 88.1 1,690 27.8
Nov-04 10.6 B 617 121 156 65.4 2,360 34.9
Jun-08 8.1 B 524 26.3 159 NS NS 15.8
Jan-06 11.0 567 156 189 154 3,320 23.0

Notes: Bold Number indicales cleanup level exceedances (MCL cleanup level is 50 ug/L)

B = Value within five times of the greater amount detected in the equipment or preparation blank

J = Estimated value
NS = Not Sampled

<5 = Concentration less than the indicated method detection limit




Table 7-5

Comparison of Historic Iron, Manganese, and Sodium Concentrations {(ug/L)
Shelpey's Hill Landfill Compliance Point Wells

Devens, Massachusetts

10 0

M g

Sample ‘Monitoring Well ID (group designation})
Date SHL-3 (1) SHL-4 (2) SHL-5(1) | SHM-96-58 (2){ SHM-86-5C (2)| SHL-9 (1) SHE-10(2) [SHM-83-10C {1)] SHL-11{2) SHL-19 (2) SHL-20 (7} SHL-22 (1) | SHM-93-228 (2}| SHM-93-22C (1)

May-02 30 1,520 1,110 40,100 49,200 18,300 <17.0 71 55,400 13,900 7,010 606 92,000 918

Oct-02 <22.6 4,380 1,120 18,700 44,800 8,430 <22.6 53 64,500 27,600 9,100 707 448 778

May-03 56 2,790 1,140 37,400 78,900 3,280 47 41 62,200 6,740 7,720 626 83,600 885

Nov-03 540 1,840 1,720 32,000 63,200 7,820 <45.0 <45.5 68,700 15,400 8,190 444 87,000 904

May-04 30 B 4,330 1,900 29,000 71,100 5,680 <19.2 32 B 60,500 13,400 5,640 541 59,500 1,010

Nov-04 <35.5 6,690 2,740 21,600 55,400 8,580 39 B 48 B 63,000 20,000 5,630 469 82,900 1,340

Jun-05 <37.9 1,220 2,930 NS NS NS <37.9 <37.9 59,400 6,680 5,980 NS NS 572

Jan-08 NS 280 2,600 39,000 100,000 4,400 <50 490 57,000 13,000 5,500 650 70,000 740

o

ang.

Monitoring Well 1D

{group designation)

Date SHL-3 (1) SHL-4 (2) SHL-5 (1) |SHM-96-5B (2)| SHM-96-5C (2)1 SHL-9 (1) SHL-10 {2) [SHM-93-10C (1)] SHL-11(2) SHL-19 (2) SHL-20 {2) SHL-22 {1) |SHM-93-22B (2)| SHM-93-22C (1)
May-02 14 B 573 289 11,000 4,110 446 1 B 45 B 2,010 2,280 5,950 1,370 1,680 425
Qct-02 <2.5 436 259 13,000 4,110 484 <2.5 47 1,990 3,400 7,200 1,760 12 407
May-03 2 843 273 9,500 4,230 364 1 37 2,180 1,200 7,260 1,860 1,340 324
Nov-03 20 324 340 10,600 4,260 412 <1.6 46 3,030 2,100 7,760 2,110 1,950 425
May-04 <1.9 856 332 8,910 3,960 336 <1.9 30 2,340 1,510 6,560 1,960 798 368
Nov-04 1 B 1,240 439 10,800 3,970 373 1 B 48 2,570 2,950 5,630 2,460 1,590 385
Jun-05 2 B 361 476 NS NS NS 2 B 28 2,380 1,090 6,270 NS NS 218
Jan-08 NS 200 500 7,500 4,600 310 <10 60 2,400 980 5,500 2,600 1,700 250
1(MCL i5:20,000)
{group designation)
Date SHL-3 (1) SHL-4 (2) SHL-5 (1) | SHM-96-5B (2}} SHM-96-5C (2)] SHL-9 (1) SHL-10(2) [SHM-93-10C (1) SHL-11(2) SHL-19 (2} SHL-20 (2) SHL-22 (1) [SHM-83-22B (2)| SHM-93-22C (1)
May-02 1,340 B 6,370 2,340 B} 38,600 34,000 2,380 B 1,380 B 8,620 27,600 2,570 B | 34,000 43,700 35,900 18,800
Oct-02 1,570 2,840 2,180 36,200 35,400 2,560 1,520 8,180 29,800 4,240 35,600 45,500 114,000 19,500
May-03 1,220 2,380 2,340 32,600 32,000 2,080 950 8,990 31,100 1,600 36,800 43,400 37,300 14,200
Nov-03 1,360 B | 13,400 2,030 B | 33,500 34,800 2,310 B 1,280 B 8,370 27,000 2,670 35,800 42,700 36,300 17,400
May-04 1,060 B 5,390 2,040 B| 31,000 30,000 1,620 B 1,020 B 8,850 22,500 2,300 B | 33,300 40,900 56,900 15,100
Nov-04 684 B 4,060 1,870 B | 32,200 32,200 1,550 B 845 B 8,180 22,800 2,280 B { 31,900 41,900 34,300 16,100
Jun-05 696 7,190 3,240 B NS NS NS 841 B 7,840 21,600 1,470 B | 32,000 NS NS 9,910
Jan-06 NS <2,000 2,500 28,000 40,000 2,000 <2,000 9,500 24,000 <2,000 29,0600 40,000 31,000 13,000

Bold Number indicates cleanup level exceedances (MCL cleanup level is 50 ug/l)

B = Value within five times of the greater amount detected in the equipment or preparation blank
<5 = Concentration less than the indicated method detection limit
NS = Not Sampled




Table 7-6
Meonitoring Well Chemical Cleanup Level Exceedances At Monitoring
Wells Previously Attaining Cleanup Goals {(Group 1)
Shepley’s Hill Landfill
Devens, Massachusetts

Well Designation (Based Exceedances of Cleanup Levels for
Monitoing Well on First Five-Year Review, | Triggering Chemicals, Since Achieving
Identification SWEC, 8/98) Group 1 Status
SHL-3 Group 1 None
SHL-4 Group 2 Not Applicable
SHL-5 Group 1 None
SHL-9 Group 1 71.3 ug/L As (Spring 1999)
144 ug/L. As (Spring 2002)
SHL-10 Group 2 Not Applicable
SHL-11 Group 2 Not Applicable
SHL-19 Group 2 Not Applicable
SHL.-20 Group 2 Not Applicable
SHL-22 Group 1 55.9 B ug/L As (Spring 2002)

77.1 ug/L As {Fall 2002)
101 ug/L As (Spring 2003)
76.4 ug/L As {Fall 2003)
88.1 ug/L As (Spring 2004)
65.4 ug/L As (Fall 2004)
154 ug/L As (Winter 2005)

SHM-93-10C Group 1 None

SHM-93-22C Group 1 51.1 ug/L. (Fall 1998)
SHM-86-5B Group 2 Not Applicable
SHM-96-5C Group 2 Not Applicable
SHM-96-22B Group 2 Not Applicable
Notes:

As = Arsenic

B = Value was withing five times of the greater amount detected in the equipment or
preparation blank samples




Containers, Holding Times, and Preservatives

Table §-1
Sample Preparation and Analysis Methods,

Shepley's Hili Landfiil
Devens, Massachusetts

Parameters Analysis Method Sample Container Minimum Preservative Holding
Jun-05 Jan-06 Volume Time
3 x 40 mL Vials with
Volatile Organic Compounds " |sws46 82608 3W845 8260B  {Teflon sepia screw caps [40 mL HCl to pH <2 14 Days
No Headspace
4°+)-2°C
Metals, except SW846 60108 SW846 6010B 1 Liter HDPE 300 mL HNO3 to pH <2 180 Days
Cyanide EPA Method 335.4 |SM 9014 (except Hg)
Mercury SWB46 7470A SW846 7470A 28 Days Hg
Hardness SM 23408 SM 23408
Cyanide EPA Method 335.4 |SM 9014 500 mi HDPE 500 mL NaOH to pH >12 14 Days
4° +-20C
Anions EPA 160.1 SM 2540C 500 mL HDPE 100 mL 4°+-2°C
Chloride EPA 300.0 SiM 5251 28 Days
Nitrate as N EPA 300.0 SM 4500NO3-F 48 Hours
Sulfate EPA 300.0 SM 9038B 28 Days
Alkalinity EPA 160.2 SM 2540D 14 Days
Total Dissolved Solids EPA 160.1 SM 2540C 48 Hours
Chemical Oxicdation Demand EPA 410.1 SM 5220D 250 mL HDPE 250 mL H2304 to pH <2 28 Days
4°+/-20C
Biochemical Oxidation Demand - 5 Day  |EPA 405.1 5M 5210B 1 Liter HDPE 1 Liter 4°+/-2°C 48 Hours
Total Suspended Solids EPA 160.2 SM 2540D 1 Liter HDPE 1 Liter 4° 4. 2°C 7 Days
3 x 40 mL Vials with
Total Organic Carbon SW 846 9060 SW 846 8060 Teflon septa screw caps {40 mL H2S04 to pH <2 28 Days

4°+/-20C
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1.0 BACKGROUND

Shepley’s Hill Landfill encompasses approximately 84 acres in the northeast corner of the main post
of the former Fort Devens, Massachusetts (Figure 1). The landfill is bordered to the northeast by
Plow Shop Pond, to the north by Nonacoicus Brook (which drains the pond), to the west by
Shepley’s Hill, to the south by recent commercial development, and to the east by the site of a
former railroad roundhouse. : ’

The landfill was reportedly operating by the early 1940s, and evidence from test pits within the
landfill suggests earlier usage, possibly as early as the mid-nineteenth century. The landfill contains
a variety of waste materials, including incinerator ash, demolition debris, asbestos, sanitary wastes,
spent shell casings, glass, and other wastes. The maximum depth of the refuse occurs in the central
portion of the landfill and is estimated to be about 40 feet. The volume of waste in the landfill has
been estimated at over 1.3 x 10% cubic yards (cy), of which approximately 25 percent is below the
water table.

The landfill was closed in five phases between 1987 and 1992-93 in accordance with Massachusetts
regulations 310 CMR 19.000 (1985). The Massachusetts Department of Environmental Protection
(MADEP) approved the closure planin 1985. Closure consisted of installing a 30/40-mil polyvinyl
chloride (PVC) membrane cap, covered with soil and vegetation and incorporating gas vents.
Closure also included installation of wells to monitor groundwater quality around the landfill, and
construction of a storm drainage system to control surface water runoff. MADEP issued a Landfill
Capping Compliance Letter approving the closure in February 1996.

The ROD outlined the remediation objectives for the site (USEPA, 1995). It requires the Army to
monitor groundwater, inspect and maintain the landfill, and prepare annual reports. It also requires
that the Army review the effectiveness of the remedy every five years.

2.0 LANDFILL CAP MONITORING ACTIVITIES

The Shepley’s Hill Landfill at Devens, Massachusetts was inspected on 8 and 9 November 2005 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 systern, access roads, and the
security fence. Observations were made regarding the vegetative cover, vegetation types, erosion,
settlement, and general condition of the various features. A comprehensive site assessment is
currently being conducted to assess the effectiveness of the landfill cap. Appendix A of this report
contains the Landfill Maintenance Checklist that summarizes the findings of this inspection. All
observations are also presented on Figure 1. A narrative of the findings of this inspection follows.

o Catch Basin #3 near the Cooke 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. The rim of this catch basin should be lowered to the surrounding grade.

o 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 (Photo 1). The
grade of the channel bottom is uneven and standing water is present. Wetland species are



becoming established as well. The entire southern swale should be cleared, accumulated
sediment should be removed, and the channel should be regraded as required to properly drain.
The channel should then be revegetated.

¢ Ponded areas of standing water are present at numerous locations across the landfill surface. See
Figure 1 and Photos 2, 3 and 5.

o Thenorthern reaches of the eastern drainage swale have some minor vegetation growth and sand
accumulation. The swale should be cleared of vegetation and sand.

» East of gas vents 8, 11 and 12, the perimeter of the cap has some areas of erosion and sparse
vegetation. The soil in these areas 1s comprised predominantly of sand. The areas 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 extend at least twenty feet past the limits of the
cap.

e The access roads on the site are in good condition. 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. Some
evidence of off-road vehicles (trucks, ATV’s, dirt bikes, etc. see photo 3) using the cap area was
seen. On the east side near 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. There are also several
other locations around Plow Shop Pond (see Photo 4) which provide unrestricted access. The
security fence should be repaired, with all missing fence sections, including gates, replaced or
repaired.

o The gas monitoring probes at the northwest edge of the landfill are in excellent condition, with
locked, steel caps. The gas vents are in good condition. All screens and pipes are in functional
condition. The older gas vents, painted yellow, are showing signs of age, with rusting/corrosion
evident (See Photo 7). They should be scraped, cleaned, and repainted.

s A summary of Corrective Action measures for the Landfill Cap are included in Section 4.0.
3.0 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 land{ill perimeter gas monitoring probes were installed on 7 November
2001 on the northern side of the landfill. The purpose of the probes is to monitor potential landfill gas
migration from Shepley’s Hill Landfill towards Sculley Road. Following this inspection, ten more
probes were installed on the the southern perimeter of the landfill and will be available for the next
annual report

The annual landfill gas sampling was conducted on 8 and 9 November 2005. The weather was sunny,



with temperatures in the 50°s (F) and the barometric pressure was 29.9 inches of mercury and rising. Gas
samples were field analyzed for the following parameters using the listed equipment:

Parameter Equipment

Total Volatile Organic Compounds Thermo Environmental 580B (PID) with a 10.6 eV lamp
(VOC)

Percent Oxygen Landtec GEM 500 landfill gas monitor
Hydrogen Sulfide (ppm) Industrial Scientific TMX 412 CGI

Percent Lower Explosive Limit (LEL)  Industrial Scientific TMX 412 CGI

Carbon Monoxide (ppm) Industrial Scientific TMX 412 CGI
Percent Carbon Dioxide Landtec GEM 500 landfill gas monitor
Percent Methane Landtec GEM 500 landfill gas monitor

The TMX 412, PID and the GEM 500 were all calibrated m the shop by U.S. Environmental.
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 SKC224-
PCXRE air 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 pump and tumed on. The readings were recorded on the
Landfill Gas Monitoring form (Appendix B) after they had stabilized. The locations of the gas vents are
shown in Figure 1. :

The results from the monitoring event can be found on Table 1 in Appendix B. The following is a brief
summary of the results. The perimeter landfill gas monitoring probes (LGP-01, LGP-02, LGP-03, LGP-
04) tested negative for VOC’s, hydrogen sulfide, carbon monoxide, and methane. Minimal levels of
carbon dioxide were detected, ranging from 0.6 % at LGP-04 to 2.2 % at LGP-02. Oxygen levels
ranged from 19.2 % at LGP-02 to 20.3% at L.GP-01 and LGP-04.

The following summarizes the gas ventreadings. VOCs were not detected in any of the gas vents. The
oxyeen levels ranged from 0% (Vent # 9, 16,17) to 21.0% (Vent # 15) using the GEM 500. No
hydrogen sulfide was detected in any of the gas vents. Methane LEL readings ranged from 0% at V-15
and V-18 to over 100% LEL in many of the vents. No carbon monoxide was detected in any of the gas
vents except for V-16 and V-17, which had readings of 2 and 3 ppm, respectively. Carbon dioxide
ranged from 0 % (Vent# 15, 18) t0 27.0 % at Vent #17. Methane ranged from 0 % (Vent # 15,18) to
32.7 % at Vent #17.



The gas readings are within the parameters of a mature landfill. The vents are functioning properly. The
scenario of high atmespheric 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 the upper portion of the landfill. The scenario during this inspection was most likely
the latter, as barometric pressure was rising during the inspection. The major concern with landfill gas
is off-site migration. If the gas vents are functioning properly and are adequately spaced there should
not be 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). Gas monitoring probes should also be installed at the southern perimeter of the site
along the commercial properties. The LEL readings along the southern perimeter have consistently
registered high LEL readings in the past, and were sometimes above 100%. As of the date of this
ingpection, 10 landfill gas probes were planned to be installed on the southern perimeter of the landfill
and will be available for analysis for the next annual inspection.

4.0  CORRECTIVE ACTION

An upcoming Comprehensive Site Assessment will assess the adequacy of the landfill. Following
the CSA, a Corrective Action Alternatives Analysis will be conducted to identify any remedial
repairs required. Implementation of the selected options (if required based on the outcome of the
CAAA) should improve the drainage and function of the landfill cap. The following items should
be addressed before the next inspection or as provided for in the final recommendations in the report
cited above: (1) Repair and replace the security fence and gates as required to control access to the
site; (2) Place topsoil and seed over the sandy area lacking vegetation on the east side along the
perimeter of the cap. Along with the corrective actions listed above, it is recommended to (1) Install
additional landfill gas monitoring probes along the commercial property at the south side of the
landfill (the probes were installed in November 05, after this inspection) (2) Repair and regrade
around the catch basins on the south side of the landfill. With the exception of the repairs mentioned
above, and the other repairs recommended in the report, the landfill is in fair condition and appears to be
functioning adequately.
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DATE: 8§ November 2005
INSPECTOR: Kullberg/Michalak

LANDFILL OBSERVATIONS RECOMMENDATIONS | SAT/
ATTRIBUTE UNSAT
Cover Surface 1. Vegetative cover is generally satisfactory except 1. See specific comments SAT

as noted in the comments that follow. Various under the sections that
species growing; mowed to about 8 inches height follow.
(see Photo 6).
2. There are several areas where settlement has 2. A Comprehensive Site SAT
occurred. Assessment (CSA) is being
conducted io address this
condition.
3. Trees were removed in the fall of 2002 & 2004 in | 3. Monitor for tree growth SAT
the vicinity of GV-13, the southern perimeter, and in futare
the eastern perimeter, and have not reestablished.
4. A utility berm was constructed through the 4.0bserve effect on NA
middle of the landfill in 2004. It provides utility drainage patterns in the
service to & newly constructed pumping station at vicinity of the utility berm
the northeastern corner of the landfill. during future inspections.
This may be investigated as
part of the ongoing CSA.
5. Several areas on the landfill bave sustained 5. Damaged areas should UNSAT
damage by trespassing vehicles, and in some cases be repaired as soon as
damage by lawn mowing equipment (Photo 3). possible.
Vegetative 1. In the vicinity of gas vents 8, 11 and 12, the ! 1. This area should be UNSAT
Growth perimeter of the cap has some areas of sparse/eroded | reseeded, with hay or straw
vegetation. The soil in the bare areas is mostly sand | placed on the surface, to
and is eroded in some areas. The area should be | prevent further erosion.
graded to fill in the eroded areas and topsoil should be | This area to be considered
placed to a depth of 6 inches over the sand to allow | as part of the CSA.
grass to grow. The grass cover should extend at least
twenty feet beyond the limits of the cap.
Landfill Gas 1. The gas vents are in good condition. All screens 1. All of the nongalvanized
Vent Wells and pipes are in functional condition. All of the vents should be scraped, SAT

non-galvanized vents are showing signs of rusting
and corrosion.  These include all gas vents except
for V-12 through V-135.

cleaned and painted.
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LANDFILL
ATTRIBUTE OBSERVATIONS RECOMMENDATIONS %ﬁ& i
Drainage Swales 1. Most of the drainage swale on the south side is | | The swale should be UNSAT
being invaded by vegetation/wetland species. cleared of vegetation,
There are also intermittent zones of standing accumulated sediment, and
water indicating a lack of proper channel slope debris. The swale should
and drainage. then be regraded to promote
adequate drainage.
) ) ] 2. The swale should be UNSAT
2.. ‘In. the south east side dramagel sva{ale, in the cleared of vegetation,
vicinity of gas vent #13 and continning accumulated sediment. and
downstream to the rip rap - lined channel, the debris. The swale shc;uEd
drainage swale is overgrown with vegetation and then be regraded to promote
wetland species. It appears to be heavily silted in adequate drainage.
and has a large area of standing water. There is
an earth and vegetation obstruction just upstream
of the new rock secticn preventing the drainage of
water and turning the channel into a pond.
Cualverts 1. The concrete drainage structure at the terminus | 1. The structure and UNSAT
of the catch basin and underground conduit channel immediately
system on the southwest side is overgrown with downstream should be
vegetation and is silting in. Standing water is cleaned out and the channel
present and wetland species are becoming regraded as required to
established as well, properly drain.
Catch Basins 1. Catch Basin #2 near the entrance to the site has | 1. The surface grate should | UNSAT
a broken surface grate. be replaced.
UNSAT
2. Catch Basin #3 near the entrance to the site is 2. The rim of this catch
not set at grade. The rim of the basin is about six basin should be lowered to
{o eight inches higher than the surrounding meet the swrounding grade.
ground.
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Settlement 1. Tt appears that many areas of the landfill may 1 A Comprehensive Site SAT
be settling. The extent and its effect on the Asssssment is underway to
function of the landfill is unknown address this condition.
Erosion 1. No substantial erosion observed. SAT
Access Roads 1. The access roads on the site are in good 1. There are no problems SAT
condition. on acecess roads which
warrant repair at this time.
Security Fencing 1. The perimeter chain-link security fence is in 1. The security fence UNSAT
poor condition. Fence sections and gates are should be repaired/replaced
missing and unrestricted access to the site is and extended. This work is
available at many locations. Some damage to the currently planned under the
cap by off-road vehicles (trucks, ATV’s, dirt maintenance work
bikes, etc.) using the turfed cap areas was underway at the fandfill.
observed.
Wetland 1. Wetland encroachment is taking place at I. Wetland encroachment UNSAT
Encroachment several locations, but is not happening on a wide should be eliminated by
scale. Overall, the areas of encroachment are simple mowing in some
small. These locations have been noted in above areas, and by regrading
comments. channels in other areas.
The above comments
address the actions to take
at specific locations. A
CSA is underway to
address this concern at the
landfill.

Immediate Action Required: The following problem areas, from among those mentioned in the comments above, are
the most critical and should be addressed before the next inspection;

(1) Repair and replace the security fence and gates as required to contro! access to the site;

(2) Repair damage to cap caused by trespassers and lawn mowing equipment.

SAT — Satisfactory
UNSAT- Unsatisfactory
NA — Not Applicable

Appendix A Page 3




Geotechnical Engineering
Shepley’s Hill Landfill
Fall 2005 Annual Inspection Report

APPENDIX B

Landfill Gas Monitoring



Geotechnical Engineering
Shepley’s Hill Landfill
Fall 2005 Annual Inspection Report

APPENDIX B
Landfill Gas Monitoring
Table 1

INSPECTOR; Kullberg/ Michalalk TITLE; Civil Engineer DATE: 11/08/05

ORGANIZATION: CENAE-EP WEATHER: Sumny. 55d¥ BAROMETER: 29.9 in Hg and rising,

Vent YocC 0, H.S LEL CO CcO, CH4 Remarks
Ne. | ppm Yo ppm % ppm 3 %
PID GEM ISTMX ISTMX | ISTMX | GEM GEM
500 500 500
V-1 0 5.6 0 32 0 10.8 1.7 CGIO2-6.9
V-2 0 5.2 0 =100 0 12.8 8.6 CGIO2-134
V-3 0 2.8 0 >100 0 15.1 9.0 CGIO2-3.6
V-4 G 6.4 0 S0 0 10.6 4.3 CGIOzZ2-12.7
V-5 0 104 0 i1 0] 7.7 1.4 CGI02-17.1
V-6 0 0.4 0 >100 0 18.9 12.5 CGIO2-12.9
V-7 0 2.1 0 14 0 12.2 4.4 CGIO2-17.6
V-8 0 8.3 0 25 0 5.9 472 CGIO2-—-158
V-9 0 0 0 >100 0 21.8 26.4 CGI02-9.0
V-10 0 0.6 0 >100 0 14.8 10.3 CGI02-93
Y-11 0 10.1 0 12 0 6.4 2.2 CGIO2-184
V-12 0 2.8 0 =>100 0 94 6.4 CGl0O2-4.7
V-13 0 20.2 0 25 0 0.5 0.5 CGI02-19.1
Y-14 0 20.7 0 6 0 0.2 0.3 CGL02-20.9
V-15 0 20.9 0 0 0 0 0 CGI02-21.0
V-16 0 0 0 >100 2 237 20.7 CGI02-0.3
V-17 0 0 O >100 3 27 32.7 CGI0O2-0.2
V-18 0 21.0 0 0 0 0 0 CGl 02 -20.9
LGP-1 0 20.3 0 0 0] 0.7 0 CGI02-20.7
LGP-2 0 19.2 0 0 0 2.2 0 CGI02-19.6
LGP-3 0 19.5 0 0 0 1.7 0 CGI 02 - 20.1
LGP-4 0 20.3 0 0 ¢ 0.6 0 CGI Q2 -20.5

CALIBRATION INFORMATION:

Instrument; Thermp Environmental 5808 PID 10.6 SN#: 182
Calibrated by: US Environmental Rental Co. 7 November 2005
Calibrated With: 100 ppm isobutylene (R.F, = 1.0h

Instrument: Industrial Scientific TMX412 SN#: 98090009-447

Sampling Pump: Industrial Scientific Sampling Pump SP402 SN#: 9911050-292
Calibrated by: US Environmental Rental Co. § November 2005

Calibrated With: 50 ppm CO. 25 H,8, 50% LEL Methane, 20.9% O,

Instrument: Landtec GEM 500 Serial#: E-0904
Calibrated by: US Environmental Rental Co. 7 November 2005
Calibrated With: 15% CHy, 15% CO,. 20.9% O,

* Note: Barometric Pressures were obtained from NOAA National weather Service Forecast Office Boston, MA at
http:/fwww erh.noaa.oov/box/stationobs.shtml for the nearest available reporting station at the airport in Fitchburg,
MA for the sample date 8 November 2005,
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APPENDIX C
Landfill & Gas Probe Supplemental Inspection

1.0  PURPOSE

Perimeter gas probes were mstalled (Photo 2) on the southern border of the landfill in December
2005 and were sampled for gas levels on February 16, 2006. This supplemental inspection
appendix presents the gas level readings recorded, documents the installation of new perimeter
fencing at Shepley’s Hill Landfill, and documents some damage to the access roads at SHL
which occurred during the recent maintenance contract work.

2.0 FENCING AND ACCESS ROADS

New chain link fencing was installed during recent maintenance work at the landfill. On the
south side near the former Web Van warehouse, a section of fencing was constructed at a
location of unrestricted access (Photo 3). Two other sections of fencing and gates were added on
the south and west sides of Plow Shop Pond where the fence had been rolled back for access
(Photos 4 & 5). The fencing appeared to be in excellent condition and will help minimize
unauthorized access to the landfill by pedestrians and vehicles.

During the recent maintenance work, the access roads were slightly damaged by rutting and
erosion {(Photos 1 & 6). The access roads should be regraded, gravel added if necessary, and
revegetated on the perimeter.
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3.0 GAS PROBE READINGS

INSPECTOR: Kullberg/ Michalak TITLE; Civil Engineer DATE: 02/16/06

ORGANIZATION: CENAE-EP WEATHER: Sunny. 55d F

BAROMETER: 30.1 in Hg @ 1030 BAROMETER: 30.0in He @ 1200

Probe | VOC 0O; H.S LEL CO CO, CH4 Remarks
Numbe ; ppm % ppm % ppm % %
r PID GAY) MG140 | MG140 | MG140 | GAYS GA90

LGP-5 0.2 20.6 0 0 0 0.3 0 CGIO2-20.7
LGP-6 0.7 20.6 0 0 0 0 0 CGI0O2-21.0
LGP-7 0.2 11.6 0 1 0 3.8 0 CGI102-124
LGP-8 0.2 11.9 0 2 0 10.7 0 CGI0O2-13.8
LGP-9 0 12.5 0 2 1 5.9 0 CGI02-13.2
LGP-10 0 15.5 0 0 0 7.6 0 CGlO2-19.5
LGP-11 0.2 17.8 0 0 0 3.9 0 CGl02-18.4
LGP-12 X X X X X X X Not Installed
LGP-13 0.4 17.0 0 0 0 2.4 0 CGI02-19.2
LGP-14 | 0.9 8.2 0 0 2 3.2 0 CGI02-~9.0
CALIBRATION INFORMATION:

Instrument; Thermo Envirenmental 580B PID 10.6 SN#: 237
Calibrated by: US Environmental Rental Co. 15 February 2006
Calibrated With: 100 ppm isobutvlene (R.F. = 1.0)

Instrument: Industrial Scientific MG 140 SN#: 01044002-134

Sampling Pump: Industrial Scientific Sampling Pump SP402 SN#: 0004373-050
Calibrated by: US Environmental Rental Co. 15 February 2006
Calibrated With: 50 ppm CO. 25 H,S. 50% LEL Methane, 20.9% O,

Instrument: Landtec GAS0 Serial#: G1457
Calibrated by: US Environmental Rental Co. 15 February 2006
Calibrated With: 15% CH,, 15% C0Q5, 20.9% Q-
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4.0  Photographs
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U. S. Army Corps of Engineers GROUNDWATER LEVEL MEASUREMENT SHEET

SITE INFORMATION
Site Name: Shepley's Hill Landfill Project Name: Long Term Monitoring &Maint
Location:  Devens, MA Personnel: “dcor Koosan 1 T onn Markpte
Date: Ol Finmg 2 oo 17

WEATHER CONDITIONS AND EQUIPMENT

Temperature Range: _ "/ o's
Precipitation:

Equipment No.:

Cll-f"l’L 7.{e avly

Tidally-Influenced

[] Yes—

[x] No

Barometric Pressure: 2. 0"’

SHL-3 W3S IR | et 2975~ | 28.15
SHIL-4 | 270 | top PVC 228.71 Jo, o857 LS.l
SHL-5 | $726 | top PVC 218.53 2.59 7i15.94
SHL-9 (32 | topPVC |  222.84 7.5 TS 37
SHL-10 | @845 | top PVC 248.76 30. 38 208.4 |
SHIL-11 1$v3 | top PVC 236.34 15.2% 218 .9ls
SHI-19 V320 | top PVC 241.34 27.19 24,18
SHL-20 157/ | top PVC 236.84 1902 2822
sHL22 | | $377 | topPVC 220.45 5.2.Y 21521
SHM-93-10C | O3US | top PVC 248.42 2&- Ble 2%, 5.
SHM-93-22C | 1S3 | topPVC 221.55 b 3o 2:5.25
SHM-96-5B | (529 |twpPVvC |  219.81 43¢ 20548
SHM-96-5C | /SR Z|topPVe | 21925 38 25737
SEM-0622B | 'S Mo {topPVC | 22027 §.70 5.

8/98




GWM WELL # < -3

U.S. Army Corps of Engineers

E I M

SCREEN INTERVAL DEPTH: > <= | — 3 3" |

st S N R
m._,\g}vELL DIAMETER: ;2

Groundwater Sampling Log Sheet

H20 LEVEL: DEPTH, PRE PUMP INSERTION ¢, 77’ Project Name: Shepley's Hill Landfill, Devens, MA
DEPTH, POST PUMP INSERTION ./ 7. 77 SAMPLE METHOD: EPA LOW STRESS METHQD
DEPTH SAMPLED: 22.0 . REFERENCE POINT: pvc orghsng)|Metals/Hardness 1 x 1L HDPE (MNO3) VOC'S 3 x40mi glass vials (HCH)
DATE: ¢ Jumne 2605 TIME: 12,4~ (DEFTHS RECORBED BENEATH) Navel[Cyanide 1 x 250ml HDPE (NaOH) BOD 1 x 1L HDPE
RECORDED BY:JK SS AG@ SIGNATURE: ,jj{,,ffcf : f)l ’?”{;}é ; ;ﬁ% 'Anions,A[kalinity,TDS 1 x 500ml HDPE COD 1 x 250mL HDPE (H2504)
SAMPLED BY: JK 88 AG({TM SIGNATURE: ¢ ’ L Planesl TSS 1 x 1L HDPE TOC 3 x 40mi glass vials {H2504)
TIME WATER DPTH PUMP PURGE RATE CUM.VO%ME WATER SPECIFIC pH ORP/Eh b0, TURBIDETY COMMENTS
(24hx) BELOW MP  {feet) SETTING {mlimin) PURGED {gal} TEMP {"C) COND, (pSfcm) {mv} {mgiL} {NTU's)
/B30 | 30,30 [l g.0 Ao 149 20 763 |1235.0 | [1.59] 250
jo34% | 39.31 [{E.0 QYD (43 19 228|230, |(.i0] (.50
lp28| R7.50 [ 18T 240 .75 9al | /2 29 /9 706|271 110,97 5,95
04 | R9.70 J 238 Z 5 ' /3.9¢ (v Noos5| .5 | /o9 ] Hgs
(046 | 29.7] /59.2 24 /eoD [£37 X CJ0 | %, ( |10.9/] 7.5°
1650 1 29, %5 /6B 24 [4.57 /9 (- BRAIET.1 | e84 .
fOF'IL Bag b Efistt well,]
bl s doppal
[(06]  3v.50 /2.0 $76 /5o /8. %2 K 683 | /56.2 | 10.54] 43 "
Lot Zo.1Q 2.0 Gao /5515 g e 7710673 | ILig | 44
1o 30,45 1X1.0 Lo 2:75 [4 42 1 8 673} (44T |27 | ¥3
[L2 J0.4% 1310 Loo [R. €7 17 b.olid7. 3 1131 | I
T %048 JEYRS Loe Fa.43 ig 6.LL1159.9 | 26| .o
ze JC.4E iX1.0 oo teb /202 [ & bobs Vboie | H-25 | 2:45
i1y %0.44% {6 oo 55,00 (Rt /g .63 | ivhi (20| 3.75
s 30.4% /1.0 Lo [2.0% 18 R I(TH b | I 20| R
(13 A& %0.48 1346 b0 [A-1] I8 begl | 77228 | 1l.20] 2,52
NOTES: 56 3% sy 3% +0.1unit +10 mv 10% 10%

SAMPLE TAKENAT: |[3 5

YSI# TURBIDITY # -
boeDen 39576

Pump - Grunfos Redi-flow fl



DATE:

GWM WELL #

SCREEN INTERVAL DEPTH:
H20 LEVEL: DEPTH, PRE PUMP INSERTION

DERTH, POST PUMP INSERTION
DEPTH SAMPLED:
e / 4 /a 5

SHL -4

Sg-1 .77 WELL DIAMETER: 7 '/
Jo. 25
S oS

/3

RECORDED BY:JK &S AG TM

REFEREMNCE POINT: @oa CASING

TIME: [DERTHS RECIRDED BENEATH)
SIGNATURE Jﬁ; a{; ;

U.S. Army Corps of Engineers

Groundwater Sampling Log Sheet

Project Name: Shepley's Hill Landfill, Devens, MA

NGVD

Metals/Hardness 1 x 1l. HDPE (HNO3)
Cyanide 1 x 250mi HDPE (NaOH)
Anions, Alkalinity, TDS 1 x 500m! HDPE
TSS 1 x 1L HDPE

SAMPLE METHOD: EPA LOW STRESS METHOD

BOD 1 x 1L HDPE

VOC'S 3 x 40ml glass vials (HCI})

COD 1 x 256mL HDPE (H2504)
TOC 3 x40m| glass vials (H2S04)

SAMPLED BY: JK £ AG T™ SIGNATURE:
TINE WATER DPTH PUMP PURGE RATE CUM. VOLUME WATER SPEGIFIC pH ORPIEh D. 0. TURBIDITY COMMENTS
{24hr} BELOW MP  (feet} SETTING (m¥min) PURGED {gal) TEMP (*C) COND. {pSIc%] {mv] {mgiL} (NTU's} .
234 | jo.ze 730 2000 [ ge ) o T T
j237 ] [o.1% 7o0.7 [ 409 ], 5 g\ V5T
Cohpecied 2] }/5(]: 102 Alovsr vk
240 (0. 10 £5.0 7o? 2.5 g /o6 JAE siéf | 7.7 | 298 5,0
1242 | se.40 (4. € 700 g (p | /) (0 [H2 565 | 17,6 lo.¢o | A
[746 fe. | o 8.2 7o 3 5 9zl 14 A7 G604 | f17.6 | o6l 4.5
1744 n.olo 64. T 700 iz )4 2 5.64 [ J17.7 |les3 | 41
1252 1 jo./1° 65- € 700 b, 5 gl L1777 A 6311178 |lp e | &
1255 1 (Bt 64,z 700 J1 15 2 563 | 1185 |e. 70 B
[z /o f ! £9. 2 Jov 5.5 5] 11,19 )4 | 67 1 /20,9 |p.217 2.8
13ey [0} £9.% ev A A F.62]jéot |o.7" c.o
1364 | o]t (4.1 T60 b. S e | L /AT 561 l121,5 |p 80 JF
NOTES: B 443 3% g, 8% +0.Tunit+10mv 10% ~10%
SAMPLE TAKEN AT: | 305 -t v L v To L5 -
YSI# TURBIDITY # 3557( Pump - Grunfos Redi-flow 1l

oDt



GWMWELL# gy _< U.S. Army Corps of Engineers
SCREENINTERVALDEPTH: & | — |§, 1 {4} WeLLOMMETER: 7" Groundwater Sampling Log Sheet
H20 LEVEL: DEPTH, PRE PUMP INSERTION 2,677 Project Name: Shepley's Hill Landfill, Devens, MA
DEPTH, POST PUMP INSERTION 2. o SAMPLE METHOD: EPA LOW STRESS METHOD
JIDEPTH SAMPLED: 6_.0 —‘é.j- REFERENCE PCINT: @OR casinG [[Metals/Hardness 1 x 1L HDPE (HNG3) VOC'S 3 x 40m glass vials {(HC1}
[paTE: (/7 /o 35 TIME: i (PEPTHS RECORDED BEHEATH) nevol|Cyanide 1 x 250mi HDPE (NaOH) BOD 1 x 1L HDPE
RECORDED BY:JK SS AG SIGNATURE: M T Anions Alkafinity, TDS 1 x 500ml HDPE COD 1 x 250mL HDPE (H2504)
SAMPLED BY: JK SS AG(TM SIGNATURE: I Wan d % lTSS 1x 1L HDPE TOC 3 x 40mi glass vials (H2S04)
TIME WATER DPTH PUMP PURGE RATE CUM%OLUME WATER SPECIFIC pH ORPIER 0., TURBIDITY COMMENTS
{24nn) BELOW MP {feet} SETTING {mifmin) PURGED {gw).L. TEMP (°C} GOND, (uSfcm) (mv) {mg/Ly {NTU's}
056 | £ 65 5. 6 560 U.E IR 6 1334 | [ | Fbh
leo | 3,03 Y5 L Ho0 2.2 )2.0R 73 %27 | 120,77 10.77 | 347
/jod- 3.07 45 b 560 /R, 0 7/ doig | 1382 |os7 | 343
liog | 3.09 45.6 560 5L i.95 e/ /| 135 lesa | 3249
NENERT 456 540 (2.0 % 74 F0B | 148, |6-6/ | .80
R 43.97 H00 gL /2,53 75 $olp | 1452 [ 0-43 | 2,0%
120 | .96 3.7 ‘o0 Vi /268 9s %i3 | 145.3 | 045 | Re5
1134 | .96 $2.7 Yoo 12.49 75 Y06 | 148,21 0.3¢1 1.9
Has Q.90 Y3, Y00 It 5.6 3 P d.ollisa.s 1.2 /.25
N33 | 2.%6 42,7 doo /5 ]2.2% 94 L3 | 153.2 | 0.22 | /.48
36 | .96 Y27 too /3,56 G4 %32 | 1529 | 0351 [.55
[0 | 2-9% 43,7 Yoo a /3,60 s F2y| jsab | 034 [47
NOTES: To5h 3% L5 3% 0T unit +10mv 4 5410% <5 10%
SAMPLE TAKEN AT; 1457 B

YSI¥ 446504 Af TURBIDITY # 4D 3 99

Pump - Grunfos Redi-flow (I



GWMWELL# S} ~10

SCREEN INTERVAL DEPTH: \7, & ~ "1 Fd 7

r/d
WELL DIAMETER: 2

Project Name: Shepley's Hill Landfill, Devens, MA

U.S. Army Corps of Engineers
Groundwater Sampling Log Sheet

H20O LEVEL: DEPTH, PRE PUMP INSERTION );C': ; %t’;
A DEPTH, POST PUMP INSERTION 3 2§ SAMPLE METHOD: EPA LOW STRESS METHOD

DEPTH SAMPLED: 55’ ! REFERENCE POINT: @)R casing ||Metals/Hardness 1 x 1L HDPE {HNO3) VOC'S 3 x 40ml glass vials {(HCI)

DATE: (16 /o5 TIME: A4S {DEPRS RECORQER BEKEATH) nevolCyanide 1 x 250ml HDPE (NaOH) BOD 1 x 1L HDPE

RECORDED BY:JK $S)AG T™ SIGNATURE: )2,_ Anions, Alkalinity, TDS 1 x 500mi HDPE COD 1 x 250mL HOPE (12504)

SAMPLED BY: JK %AG ™ SIGNATURE: A TSS 1x 1L HDPE TOC 3 x 40ml glass vials (H2S04)
TIME WATER DPTH PUMP PURGE RATE UCUM. VOLUME WATER SPECIFIC pH ORP/Eh 0.0, ’ TURBIDITY COMMENTS
{24hn) BELOW MP (feet) SETTING {mlimin) PURGED {(gal} TEMP {°C}) CONB. ..(psrcm): J {mv} {mgiL} [NTU's)

Yo 3.8 jZo A3 O JU.7F 36 747 i99.¢ t]1.5 9.5 Uiry Claar wber (@ Sl
G0 3o 49 ir14.9 450 [0, 720 2l £ 22 | Jra 7 111.8% 5.0

A 3040 [19-3 500 | gallen [2.5¢ 2L 6 A4 | 1306 |16 | 43

ar? | 3¢ ko 1195 560 ‘ iz 74 48 6.3 | 17¢.9 | /l1Lzs | 1o

Q22 JoA4Y L 9.5 507 AR A z& (.37 | 1§58 j1.26 1 O F

413 3o 40 j1%.% G o0 2 eplis - 1747 25 G.37 | (&2 (yred | o7

926 30 49 6.5 5o )27.90 ZF ¢.37 11830 et | (S

521 e 119.9 560 ]2, &9 2f 6.37 [1595.5 |yze | 0.4

93¢ | 30 Ao 119.5 SRR T gallins 17.74 2 & ©.37 {981 |jp2v | C. 5

G35 | 3v.tio 195 500 (7.8 eF ¢ 37 lpoeh |03 | 6.5

93¢ 3o HO 11%.5 50O M ael]oas j2. e z .3 | rof-T |J)ie 0.3

G | 3¢.4v 19 G0 j2. G0 25 6. 371 pog e | oz

QuA | 3e. 42 1G. S Sow Soelin s 1z $¥ 25 .37 1 2o 5 |ypte | 6.2

NOTES: ‘ ] R 3% tp.g 3% *0.1unit+10my 10% 0%

SAMPLETAKEN AT: G 4156 =032 AR Y

YSI# A§G o508 TURBIDITY# ¢ |6 240

Pump - Grunfos Redi-flow



IGWM WELL #

SUM-43-10%

SCREEN INTERVAL DEPTH;

s 75577

e

WELL DIAMETER: & 7

U.S. Army Corps of Engineers
Groundwater Sampling Log Sheet

H20 LEVEL: DERTH, PRE PUMP INSERTION AE. & Project Name: Shepley's Hill Landfill, Devens, MA
DEPTH, POST PUMP INSERTION 25, 70 SAMPLE METHOD: EPA LOW STRESS METHOD

DEPTH SAMPLED; <o REFERENGE PomTz@oamsme Metals/Hardness 1 x 1L HDPE (HNO3) VOC'S 3 x 40ml glass vials (HCL)

DATE: [/ /¢ /05’“" TIME: o g CrTenecommEmEm nevol{Cyanide 1 x 250ml HDPE (NaOH) BOD 1 x 1L HDPE

RECORDED BY:JK S8 A& TM SIGNATURE:  fe, Lo Anions,Alkalinity, TDS 1 x 500mi HDPE COD 1 x 250mL HDPE (H2S04)

SAMPLEDBY: JK SS /&S TM SIGNATURE: /. Lo TSS 1x 1L HDPE TOC 3 x 40ml glass vials (H2504)
TIME WATER DPTH PUMP PUR‘GE RATE CUM. VOLUNME WATER SPECIFIC pH ORPIER D.C. TURBIDITY GOMMENTS
(24hr) BELOWMP  [feet} SETTING {miimin} PURGEDR {gal) TEMP {*C} GOND. {uSfcm) {rav) {mg/lL} (NTU's}

<7/71 29, 75 V7.5 1520 SO ¥ | 432 714 N2 S A F7 | L. 22

©72/|122.99 | p&5. 7 | 3oe </ G 7Y | 43 2.2) 2445 Log| ©.24

QWA 29, Fs” /757 Soe W7/ | 433 727 |237.5 | AP | O 32

ORI 27,75 v 7 | e [Zox TE | F3S 72712392 2.55] 0, #3

0932 | 2995 /e 7 | 3eo N5E 433 730 |24).6 |0 77| O.5@

o735 259% WE 7 | 3o /7,03 | 933 232|273 |8.77 057/

073%| Jo. & T | Feo 7 o7 | 9433 .33 1295, (| 0.7 <49

074Z| Sz o NY. 7 | Twe t 7 S [z L5 | 423 2,34 (2972 |472 | 25 Z

NOTES: 3% 3% +0.1 unit +10 mv 10% 0%

SAMPLE TAKEN AT:

0 THF

YSI#00D0& 75

TURBIDITY # 354 74

Pump - Grunfos Redi-flow H



GWMWELL # sl - [

SCREEN INTERVAL DEPTH: | 4. § — 24 § L.l WELLDIAVMETER:
H20 LEVEL: DEPTH, PRE PUMP INSERTION /4 3 ()

DEPTH, POST PUMP INSERTION | &, 2.£2 (et

Zir

U.S. Army Corps of Engineers

Groundwater Sampling Log Sheet
Project Name: Shepley's Hill Landfill, Devens, MA

SAMPLE METHOD: EPA LOW STRESS METHOD

DEPTHSAMPLED: 225 (ool REFERENGE POINT: (fyglor casa Metals/Hardness 1 x 1L HDPE (HNO) — = VOC'S 3 x 40ml glass vials (HC)
DATE: in {1 /0 5 TIME: Y, {DERTHS RECORORIRENEATHI novo|Cyanide 1 x 250mi HDPE (NaOH) - ~ BOD 1 x 1L HDPE
RECORDED BY:JK gS) AG TM SIGNATURE: 0 Anions, Alkalinity, TDS 1 x 500ml HDPE - COD 1 x 250mL HOPE (H2504)
SAMPLED BY: JK €8) AG TM SIGNATURE: gg % éE TSS 1 x1LHDPE  — . TOC 3 x40mi glass vials (H2S04)

TIME WATER DPT:I'I PUMP PURGE RATE CUM, VOLUKE WATER SPECIFIC pH ORF/Eh Do, TURBIDITY COMMENTS

{24hr} BELOWMP ({feel) SETTING [mlfimin} PURGED {gal) TEMP (°C} COND. {uSIc‘r:’l) (v} {mg/L} {NTU's) Lo
§45 | 1835 99.€ 1200 ¥ |0 vl o™ e
§48 | £ 35 95.% 20| (75 |4 VYer

_ Conntide d Lo l;JS:): Clenrts

§50 | (8,35 95.5 | 1230 B g [1.58 550 T BN YRR NEE I R
§53 | 1£-35 9.} 1200 H g T 542 A7)0 M2l |6 AF | joo '

€s5¢ | 1§5.3% G, |Zoe [ TR SAT AAHE |-G H 6.H?| 25
£ | |§.35 Go1\ (300 L oaal 1.6 3 SHT A28 |~z007 048 | J4H.4 (St  ndlor i
Goz | [£.34 G .\ 1300 7 gl JlLel 5 39 387 |-2o.0 |0 50 9.8 ]

G095 1£. 34 5.1 | 300 5 o4 }, b G432 2720 —is.9 p. 56 G0

Go& | 1&. 34 g5 2450 9 gel .66 5h2 353 [~9,0 |65 | 5.9

911 | $.34 (EA 1250 - 116 544 240 |4f4 |ovo | & |

913 i % 34 G5, 1 [2 &0 JO gedl ] 4 546 328 |~ &5 |04 | 4 &

G16 | 1§34 G5 ) 1759 [T aal 1161 5 44 203 |~5.% (652 | 4.0

519 | 1§.34 95 | [25D 12 9¢) 105 543 277 1135 |o.53%3 |3 ¢

122 | 18.34 45,1 lzso 12 g T S4E 2.5 | =134 |6.5(] 3.0

G25 | 1§24 5.1 (2 50 [ 4 aed L1, & | A4S 2.36 |~(l.o |0.54 | 2.5

GL8 | 1 £ 24 o5\ (750 ” 11,67 SHSE 2.0 |=1o.t |osi] z 2

951 1£.34 95 ¢ {7250 15 5\ .65 | s4f 20 1-9-3 |51 2@
34 | 14.34 95 . 1 1780 16 e .6z | 44 ¢ [~ | 65| 24
NOTES = th senbr B0

: r > 3% 3% +0.1 unit +10 mv % D

SAMPLE TAKEN AT:  §3 g - {7 =1 v ‘fﬁ; < 1-‘; *

oo P Cﬂrﬂm(? Psky Jorenae  Glicd  ugdv = zgelln wut pamed ook il weke  baennay  Cloes

boelord ConntUhpns Yo Vsl .
YSI# 48 050§ TURBIDITY # 910 740 Pump - Grunfos Redi-flow Il

?é 5"”"‘!’“ AT @ 935 ol "ﬁch”-&';'\\nﬂ"‘(l(/‘J Shub fizad t’ﬁuff"

P\“ wihich B c,éﬁ (ww balo- 7 PL‘>



GWMWELL# <y -;9 U.S. Army Corps of Engineers
SCREEN INTERVAL DEPTH: 7.8 = 22, o WELL DIAMETER: 4 ' Groundwater Sampling Log Sheet
H20 LEVEL: DEPTH, PRE PUMP INSERTION 22 S Project Name: Shepley's Hill Landfill, Devens, MA
DEPTH, POST PUMP INSERTION 7 2. A7 SAMPLE METHOD: EPA LOW STRESS METHOD
" |[PEPTH SAMPLED: Z’ W / REFERENCE PQINT: @OR casing lIMetals/Hardness 1 x 1L HDPE (HNO3) VOC'S 3 x 40ml glass vials (HCI)
DATE: (u/f(n /U5 TIME: /320 (PEPTHS RECORRED BENEATY) Nevel{Cyanide 1 x 250ml HDPE (NaOH) BOD 1 x 1L HDPE
RECORDED BY:JK SS AG (TM SIGNATURE: I o) Moinvadls,  |/AnionsAlkalinity, TDS 1 x 500ml HDPE COD 1 x 250mL HDPE (H2504)
SAMPLED BY: JK SS AG% SIGNATURE: i n £) Mo n coTd IITSS 1x 1L HDPE TOC 3 x 40m| glass vials (H2504)
TIME WATER DPTH PUMP PURGE RATE cum, VOLU%{E WATER SPECIFIC pH ORP/Eh D.0. TURBIITY COMMENTS
{2ahr) BELOW MP (feet) SETTING {miimin) PURGED {gal} TEMP (°C) COND, (pSfom) {mv} {mgily (NTU's) o ;>1f:
296 | 23.24 | jp5.2 | Jago EY, 104 5 48| 3.0 | je ] | Gr7 | Inm G
[25D| A2 (T [05. | (56D 2.0 U.i8 V22! S47 | 341 10.98 | 4i.F
[R5 | ARG ns.2 | /600 3.5 TAE A 529 | Y1 llog | 8.3
5% | 2.5 0. & 760 ¢ty - (.96 72 53| 56,7 | L4E | Je:T
30 | 22,/9 103 & 700 55 [1- 94 71 5,01 | 55.5 | [L6b | 148
(206 1 22.i9 EWA 760 (.5 I[.98 90 505 59.3 |/c6 | 18-85
1210 | 2209 (DA b 700 7.5 .75 29 778 | 657 |7 | 20.5
314 | 22.19 (0 Ao 7¢0 8.5 .99 € | 4ix | ec.s [Lgb | 18.5
(2781 22,19 102. b 940 7e5 199 g 4,89 | (5.5 |58 | /2O
NOTES: 35 3% 127 3% +0.1 unit +10 mv 10% 10%
SAMPLE TAKEN AT:  [32.0 '

~Let wa[[ c‘f!-’)z,l«m,v;},@ inlo i?udkd ok, ﬁJfﬂzV‘]L o BGM.IW{ 5-’:'\1?} CVQ-g Z;‘.g[[oha)

YS|# Pump - Grunfos Redi-flow 1|

a4 &050% KK TURBIDITY#CHO 200



GWMWELL# <\, _ 2o

U.S. Army Corps of Engineers

SCREEN INTERVAL DEPTH: 4.0 — 4 [ O Qeck WELLDIAMETER: 4 Groundwater Sampling Log Sheet
H20 LEVEL: DEPTH, PRE PUMP INSERTION | £ /£ 5~ fog |- Project Name: Shepley's Hill Landfill, Devens, MA
DEPTH, POST PUMP INSERTION /£, £ 5 Veul- SAMPLE METHOD: EPA LOW STRESS METHOD
DEPTH SAMPLED: A £, - REFERENCE POINT: g or casine |[Metals/Hardness 1 x 1L HDPE (HNO3) VOC'S 3 x 40ml glass vials (HCI)
DATE: (,{7/0% TIME: OF 3o PEFTSREcomIDEAT nev)|Cyanide 1 x 250mi HDPE (NaOH) BOD 1 x 1L HDPE
RECORDED BY:JK S8 AG/TM SIGNATURE: %0&\_,_\ Anions,Alkalinity, TDS 1 x 500m! HDPE COD 1 x 250mL HDPE (H2804)
SAMPLED BY: JK SS . ™ SIGNATURE: 1(4 , M TSS 1 x 1L HDPE TOC 3 x40ml glass vials (H2504)
TIME WATER DPTH PUMP PURGE RATE CUM. VOLUME WATER SPECIFIC pH ORP/Eh D.o. TURBIDITY COMMENTS
(24hr) BELOW MP  (feet} SETTING {m¥min) ~ PURGED ({gal} TEMP (°C) COND. (nSfcm) {mv} {mgiL) {NTU's)
oFdo| /e g Fg7 ] 2o /7687 | S Fo C.zs~/728 |43/, 7.2
off3 5 s |FL ) | Foe /374 |sgs  [(zd]-/solle7]yo =
OFFH| /T ES 7R/ 3= /3,29 | §&87 $2¥|~/2. s | fos |&s s
OFIR /T ST 72./ Soe 2/ i [3.5% | 587 £ 23 |-fo.X | 0F2 52,3
oz /P65 L,/ SO /3,72 | 557 c2e |-&2 |97/ |54.&
0553 5 65” G2,/ B /3,74 | 5%9 {2/ 1~-723 |loge|s0. .
gesy| /¥ (s 72,/ 5@ 2 2 fusns | 285 | S¥7 £, 72 |-/ 10,52 58 =
0F2/ | /E LS a7,/ 35e /2.97 | 85 (72 | -5 4 10,921 34.2
o909 1% L3 72/ 3350 /3.93 | S&7 §:.2/ |-z |94/ 3, ¢
0707| /5. (50 2./ 35 = Jee |55 16,2/ |-42 039|288
09/ | [& LS 72./ 35% M )E | seo Lo |~3. &6 (D38 | 25,5
07/3 | /2Es” | T2,/ 357e < Slpmons | fH )T | SEST (P |~2e 03| 22.8
99/ | S5 L5 77,/ 75 /A 13 | SEE (/9 -2z | e3dl 2=/
99/9 | /8145 G2,/ 35%@ /42) | SE¥K /x| ST | 033 /5.
o777 | /%.(5 77,/ 35 A FOAyE | (4,23 54 /6 | -~os|233] /7.9
NOTES: 3% 3% +0.1 unit +10 mv 10% 10%
SAMPLE TAKEN AT: o714

YSI# QoD 0edE

TURBIDITY # 375‘ 7L

Pump - Grunfos Redi-flow I




— -—'5.

CWMWELL# sy 93.77¢, | U.S. Army Corps of Engineers
SCREEN INTERVALDEPTH: /24,2~ /34,3 WELL DIAMETER: _ 4 / Groundwater Sampling Log Sheet
H20 LEVEL: DEPTH, PRE PUMP INSERTION /39 * Project Name: Shepley's Hill Landfill, Devens, MA
DEPTH, POST PUMP INSERTION 57 ¢ SAMPLE METHOD: EPA LOW STRESS METHOD
DEPTH SAMPLED: 1?) O / ) REFERENCE POINT: ORc.r\smG Metals/Hardness 1 x 1L HDPE (HNO3) VOC'S 3 x40ml glass vials (HCI)
DATE: (] 7 /o % TIME:  {OU O O SR@”““"“"“’“’ nevol Cyanide 1 x 250ml HDPE {NaOH) BOD 1 x 1L HDPE
RECORDED BY:JK (SS} AG TM SIGNATURE:  [X9sd/ Anions, Alkalinity, TDS 1 x 500ml HDPE COD 1 x 250mL HDPE (H2504)
SAMPLED BY: JK %52 AG TM SIGNATURE: A TSS 1x 1L HDPE TOC 3 x 40mi glass vials (H2S04)
TIME WATER DPTH PUMP PURGE RATE ¥ CUM. VOLUME WATéR SPECIFIC ¢ pH ORPIER 0.0, TURBIDITY COMMENTS
{2dhe) BELOW MP {feet) SETTING {mlimin) PURGED (gal) TEMF {°C) COND. (pSfcm) (v} {magil) (NTU's)
AT | .10 74 3 T Clowr _color
j0so | G, 3.0 2.1 Ueroes 2 o) 10,44 433 e FE =70 |z.06 | 3.0 Sl pfer
1056 | 9. 50 47,0 c\,,:,f,. R 2 g0 1O (@ 524 £.75 |-u2.3 | .39 & &
oo | {).e 0 1281 i (/z)ow /0. 67 3¢ 2 (72 1~90-C |eét | 2%
Jjo5 | 2L HO /5734 N (070 /0. 771 | 272 e |- |we3 | e o
LD | 26 0 [52.4 f 1A sl [o- S 2¢s 1647 |-t/ |oi¥ | 2.3
is | 2443 1627, % V17 9el (09T | Z¢o G50 |-t Jear |75 | Pebsd JIF
i1éd {37. (2 41r | 1469 22 ge\ HITES Ze 3 b2 |~11 L |62 | 2.8 | dlusd puoy St
{25 | 3870 135.3 oo 24 g\ (2z 2¢9 6.56 |-9.2 |o9Z | [ ¢ (« AR
{130 |39 70 (36,0 7225 2.1 2 G4 =58 oGt | Ze
1135 139.75 134.0 Coo 1/-9¢ 274 G.1] |4 |oss | 1 5
H40 | 39. fo /3¢.0 ;5 2 T e | 12.1J 2487 L.73 12103 legs | & ot Shepsd
1143 139,89 136.7 1) 12,21 24z . 75 79.6 1l gl Guwing  doun
J 4G |49 1 13 .0 | 56 1216 24E .73 |-13 % jj,0f |20 sneddd sz - A
149 | 39. 41 [3¢.0 L 50 12,02 | 285 Lar 1170 |nel |73
j152 ; 39. &1 130, ° (50 1], 07 7y .73 |-760.3 |tLoev | &0
{55 | 39.81 1 %6 © | 5O [i.93 297, ¢.15 |~e3 1t |je0 | 48
NOTES: _ T, 2 3% - 3% +0.1 unit +10 mv 10% _10%
SAMPLE TAKEN AT: [/ 59 Dl/% - } e o p -
walf hes ‘}\ls}ﬂﬂ_f ef  luw m: Uabkl vt 0 dawa dwn JY (et 'L | A% j\/"c"& dan dowm  oF f’n}fﬁ
*’[} LSS ll(,t.{ h@-s—l" t% [rogs “ 1'\(('_}-\1,\/'6;.'\ ¢ 4.,-(,:9!,- [4, Saw'\/\/*
YSI# TURBIDITY # ) Pump - Grunfos Redi-flow It
o0PEGS 25467¢
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SHL - 3

_Field Data Sheets for Low Flow Ground W'a’cer'Sampiing

Projedt Name: S‘f\ab [t‘-& LE Prolecl Nu b o
Sample Source (Well No. /Locahon} Skig L~ Date: 10 — ”@/O
Weather Gondilions __ (A €ent™> WAed¥
PID N (ppm} , Condition "’soOc)
Sampie Team 'ﬂ’;/ '
I W..e_ll Stabilization Data .
Well Depth 'gg {(FT.}) Datum, Time Purging begins (T.):
Static Water Level 2% (FT.)  Diameter:_z&' Walertevelattime To,
Waler Calumn __ (FT)  Purge Method: Ea::staihc Pump / Redi- Flowy T Time Purging ends: (T)
Water Level at time T,
\}'alur'ne . l Turbldity { Purge rate 7
Time Removed pH %_OND(mecm) TEMP.(C}) Redox.{mV). | Water lével {Ft) | D.O, {mg/L) (NTU) {Lpm) Appearance
' 0.310
+7-0.1 § +/-3% +/-0.20r3% | +/-10mV <031 + /- 10% < 5NTU 0.5LPM

Vigjoe 1 Whkec] todble ton deep Yo perigtaliic pusa

Lljoe |~ Atbenpted o powp o/ Gramd fo Redt Fload o ey kept

L o

!’ n

ining dryvl & lduwiegt Flowy robe (T .9 Lpm)

160% | Skl [CF | .o |I,58 |367 107
@(3//&;1[('1§ Saraled) «Fer T | S VSl Coannntd . hol Sauaple

e
L.

hot- | 4 t i v {’(’Cé

. SAMPLING
Date:_| / Zl / Analysis: oA Diameter {inch) Gallon / Foct' | * daawd {f) =volume lost {galons
Time: 10485 NO M(:’, 1 0.040
Field Filtering: __{N¢/ 15 0.091
Sampiing Methodology: Low Flow Sampling z 0.163
Laboratary: Method of Shipment: 4 0.652 1gallon = 3.78 liters

Remarks:

Devens_DalaSheels.xistemplate-low flow



IS Il s WSSy e

oy s

Job Nurnber 284350.OM.02 " pals 111 foc
Fieldteam Ty, ¢ Poge ' of |
Field Conditions f;lelax" o - Ss8E m%r\au\x
Well/Sample Number | <1< L — 4 | StontTime_ 1 RO
initiat Dapth 1o Water 3! (Zzg e Y A8 P:&'J) Measure Point: Stesl Cosing
Verfical Profiling Bottor o‘? well [37 b%S; 1o’ Screey™
Depinh Time pH Conductivity Turbidity Diss. Oxygen Temp. Eh/ORP
ft balow 70T mSfem NTU mglt k(o my
o~
\
N\L
e
™
™
T~
™
T,
T~
\\M
.
T~
™~
\"\1
S
S~
Remairks:
Puge Method:  Stetd € -u_w# Spiit Sample 1D Ol1S06 ~ SHEOY  SoTme
_ eopump"‘ Ded; Pump Cther Duplicate Sample ID * Dupl. Tims .
Flow Celt @ N Min, Purge Volume (aenity &% L!?m Purge Rate (@pmi/(mipm) O . 'S L.pm
Time Vol. Purged pH Conductivity. Turbidity Diss. Qxygen Temp. Eh/ AP
guillons { teis- msicin NTH Mgl o o
1549 -5 2L | 5:30 |, O35 ALy LIS 10,95 26X
P c QY] Cotk * S-S Lo T
12.63% |  1R8.5L %32; 035 NP U, 80 10,99 3 5
Prde ity ' _ :
1251 R 5.5 1036 pAR Gl 11,91 Hos,=
_ DTtars 9% _ -
1213 £ 68 |.035 o8 L3 1RO e 1 1 75
_ D‘:f(‘h\'zf‘fj_,‘:;a.; rage :oaS' DAY o _
{225 5.5 | OBY NA | e S 19085 Ui~
- D= -
172,372 5.1 G e o A D.2% g5 Yo
F el Soke jnab snackobie DO, Caist alfe % Hlis wos in-sdun) |
e, |doka, Seosd Kol B wla Qlaed ool

wh

Rernaris: "4‘ _é_.;. &% & '.




PIOjECI Naneg DNEPHY » Tt i o, -

Job Nuraber 784350.0M 02 bale_| /2.0 /0B
Field Teom ~T @ 3 £ Page y . of }
Field Conditions__~ Claad  &0°F ’
Well/Sample Number [ _—5 ] siorttime_ € AMA
Initial Depth fo Water ’ . "!D Measure Point: @ Steel Casing
Vertical Profiling L. 1 OO0 L,\)@/U
Depih Time pH Conductivity Turbidity Diss. Oxygen Tamp. Eh/ORP
fi below TOC fS/om WTU mgit e M
-\\_
e
\
N .
=T
"'e.\
“\\
oy

Remmarks: Ar-m.\;‘ Core ufo"f Q.el«;f J"d&\» 0\!\@,@{05:.{ (n{\cas‘%‘iﬂni
LDQ Z 1. C::MQIL) W/ 4 redox

Purge Methad: 5+ oy @5 \@D \a Split Sample D ON2opl~ 5L 8S Solittme pd SO

Ded, Pump Other Dupllcato-Sarmple-b DUl
Flow Call: @f M Min. Purgge %ﬁe Em%@ Purge Rate (gpr/(ml.om) _Qél_ﬂﬂg
nduc

_ Vol. Purged pH Turb1dny Diss: Oxygen Temp, Eh/ORP
_ ‘gallens / Titers, mSfem; NTU migiL C (Y
%A 3= 5. 3% [0.0%N [ b.0od Wk 1> 431
e o) Z1SE  cade = ©0.3 Lgmn 0.9% W, 10 yzi.)
00 | ALl G| o Uil G% |

. 9%
D32 Tol 18,2 lal O.04% | 533 0. 15 4,71 Ao
- "ot le TR, Clear | rede £0. 38 L0 '

O¥H3D 12,5 2O T 0,020 [3.HL N 2O N2
DTW F 1S Mﬁ 4
09U EL G, 2.0 9% . 04P 1.6% 0. b7 4.19 Yob. 2.
" DIN=11.98 _.cake to,d LONS
ogud Y %20 0.0%0 1. LD 0. b5 3,20 075 7.
Dma_= g ¥ L~ L L P—

Remarks: j&W\P IO';’ {A!cl-‘u‘ ﬂl@l H'fd—} m_




SHM —G6 ~5<

Project Name;

PID

Field Data Sheets for Low Flow Ground Water Sampling

L+

(.;l?(s...!{" “';rf:)

~SHacoley
Sample Source (Well No./Location) Sﬁm ﬁé 54-

Weather Conditions

Project Number:: thq ?) Sb

Date: _% s/

B3 b

Sample Team

{ppm) Condmon _%mgb

e Lol

A0/

Weliepth 11 AlsS ?

(FT.)

Static Water Level Sp_ﬁ % ol (FT.}

‘Well Stabilization Data

Datum

Diameter ;" I,

Time Purging begins {To:C.03 S

Time Purging ends; (T;) _Q&%,

Walter Level at lime T,

Water Column {FT.} Purge Method: Peristaltic Fump i %’
Time R\_Lorrl:ir::?d BH SPCOND({mS/cm) TEMP.{C} Redox [mV) | Water level (Ft} | D.O. (myg/ty Tt(l;!t']fisgty FU(E!&_‘; N Appearance
on [BL |cad[0.3%F 3.0 [265513.35% [0.22 |15:3]0.45] clear
ool 1S [1QHH 0,389 B.25 [-5%.5]3,34 |OIC [2.35045| cleow
0134|175 (04T ]0.286 | B -3 | 3.35 | 0.0% | L3045 ]
o490 |20 1G9 280! R.Cb|~RaA| 335|649 /33 |0.95] |
oY |23 1C.49 0,280 B.55|-36.913.35 | 05| L4L10.4 | |
oI52AS | G4 0,799 8.55]-953] 3,35 | 045 | [,BT104 | b

{-

sa.H@‘Y _

P el Saeple Hone

= ONSH

0 ‘}V i
SAMPLING

Date: } / “2ay/ a1 Analysis: Clamater-{inch) Gallon/ Foot | * delta w.t. [t} =volume lost {gallons)
Time: Lo S W O 2 — @ 1 0.040
Field Ftltermg ' Q{‘)Q) SHM “qg“’ 5 15 0.091
Sampling Methodology: Low Flow Samplin “ w 016

_ gy LewhowSamolng He g le ‘m AL
Laboratory: Method of Shipment: — 4 0,652 1galicn = 3.78 liters
Remarks: - O ﬁ Si

Switthed Yo Shel Casing Toc Rpence PO

Devens_ DataSheels.xistemplale-low flow




SHM - S6-50

Project Name: < ple Le’
Sample Source (Well No./Location) SYION %“" ‘ob
Weather Conditions S S ol . (-

Projest Number

Date;

PID ___ N
Sample Team T { /. L

(ppm) Condition _ ke smee L

F!eid Data Sheeis for Low Flow Ground Water Sampling
~3H350
1 /a0 Ol

{%

Well Stabilization Data

94O

‘J\ U‘u

(O | AL L ¥ 3

4.1

Well Depth (FT.)  Datum __ Time Purging begins (To):4dat
Static Water Level._b 4 T (FT) Diameter: q4 -pul Water Leveral lime To, "3,
Water Column _{FT.J Purge Method:  Peristaltic Pump Time Purging ends: (Ty) £
Water Level at time T .1
Volume: Turbidity | Purge rate
Time Removed pH  -BPCOND(mS/lom); TEMP.(C) Redox (mV) | Water level (Ft) 1?‘0.}{'mg:_'l.') (NTU}) {Lpm) Appearance
/-0 ‘@w 3% +/-0201%% | +/-10mV <08t +7-10% | <5NTY o?s'g;?\n
(003 | 3L QA laesad | B0 =BS5S il |05 [0-6 | 04 |Clewr
(o | [6L (64 [o.563. %22 |3 |40 1026 10.93 | oM | Chear
[otG | 190" 0841 6.502 1924 tate |90 1024 10.62] 1 |Clewr
b, %

O | Qlenl

vv‘

16:53

-B. [

O, 3

0.59

Remarks:

lg}ha

- SAMPLING
Date:_},_f_agbj Y Analysis: - *° ¥ 1 Diameter(inch) GallonfFogt | * delta vt (i = volumé lost {gallans)
Time: [ L¢3 D=0 fao%‘*ﬁﬂ M- “% 1 0,040
Field Filtering: : 1.5 0.094
Sampling Methodology: JM.EL?.\y.S_ammg 8 0.163
Laboratorys 1 Method of Shipment: Cani i Q(\ B 0552 Tgallon = 3.78 fters

Defrens,,DaIaéhe'ets.:»élstemplaie-low flow




(R R PR

Job Number __ 284350.0M 03 pate V] Zo/0%
Field Teom ‘T'_z -;3’ &C/ Page v of #
Field Condifions & Acor QD -

Well/Sample NumberW LAt O ‘E,vHL"'J{:{) siarime_ 400

Initial Depth o Water Co P ’1.’;2 Megsure Poini: @ Steal Cosing ﬁﬁ%

Vertical Profifing BOH‘W%\ :],5-’ 5 6. 5 / [ Ledf
Depth Time Conductivity Turbidity Diss. Oxygen Temp, Eh/ORP
# belaw TOC m&fem NTL marL an o
—\“-.._h
\ /
\\\_\
— B
Tl -
\‘"“"%. =
/ \
/ N‘m
/ n\\
‘\\
westrt \“ ’

Remaiis: P{c&a 's‘o (‘g_a.'%" GQCLkg(' !QC\:{ '\%@k W %Q—gﬂ

= i Ls.ﬁ

Purge Mathod: Bgsgﬁ pwwp AL L) Splii'stimple D SIZ0DE -~ gwubh Spit Tme ‘S'ﬂ@'J

@’TD Did. Pump Ciher Duplicate $ample 1D Dupl. Tims
FlowCel;  €¥¥ N Min. Pirge Volume (geb/(L) Oa‘_—l L Pl’"\ Purge Rate (gim)/(miom) () , 8 L‘ﬂz Eq
Time Vol. Puiged pH Conductivity Turbidity Diss. Oxygen Temp. Eh/CRP
_ gallons / liters; mS/cm NTU Mg L'e: v
1997 25 L o . [09 3.0 T NFD | T8 |~ [0
) Tk T DId L Pha, s s N Py d _
a2l 29 L. T A ’h.%" :‘;L‘gﬁ‘\ 0. 63 41,04 ~ 3b
P = s N re = O H LM,
[45Ta - 1 3TL. 53 10 3.49 0. U .06 =3LY
1300 5 oh Bt | s 8% 3.4y H, 4% L Gt ML~ X

15085 | 3CT S92 | o | 3,5% | 0.49% .00 |« X%, d
PTAE 3R Irede = 04 [P

% dollaclled Cladips . L hn_tf_vjc%\f cell &“;E'r) 1 E—% ¥e) %ﬁ_@;&w

Remarks:
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| of

2.

Project Name: 6\(\(.’;.,9 Q»"'f L?

Field Data Sheets for Low Flow Grotuind Water Sampling

PlID

Wealher Condilions

Sample Source (Well No. /Locat;on)

——

Date;

Cloay Lol

LM

(opm) Condition _ 20 but ey VI

Project Number

D O

_ Remarks:

?059*

Sampie Team TR {DR..
Well Stahilization Data
Well Bepth Bq %%‘9 (FT) Datum Time Purging biegins (TD):__L‘_IS'L
Static Water Level MFT) Diameter:_ =3 ¥ Steel Waler Level at‘_ﬁme.To;_B;gL@‘f
WaterColuran__________ (FT.) Purge Methed: .ggnsia}hc”i”m Cladd m/ Time Purging ends: Ty} A0 EE o
{svranndy %‘ Water Level at time Ty, 5 (e ‘%‘ =
y Volume o . _ ) : _ | Turbidity | Purge rate .
Time Ramowved pH %Nu(msmm) TEMP.(C) Redox {mV} Water level {Ft) -;i’.coﬁzér}agilﬁ) (NTL) (é.grlno} Appearance
+/-0.1 +/ - 3% $/-0.20r3% +/-10mV <034 + /- $0% <5NTU 0.5LPM
[0 |Con't get W4, (Cading ; SHopPed Pustpigd COFRD pumnp 11 &
qot 1o Q0 (‘:;mxr:'*‘) 130.70

1216 | Connectld Flirues Celf |

e |47 1329 o34 113,37 (2062 % [Msea)lio 0.6 |Clear
MG | 5 (Q.al] o33 [192R 226 | %  hag? 048 06 | ~
324 | 54  IC.0%] 0% |13Y Bsss| % (18320059 | 7 |dean
127 | 50 Qlﬁ O 1365 3C8R] X Ree2l04910.6 | ctonn
2201 69 ICoRl 032 [ 13.64BCLR| s  lidsez|OdF] 1 | ¢
Date:_ / / Analysis: Diameter {inch) Gallon  Feat | * deltawit, (it} = volums lost {gallons}
Time: 1 0.040

Field Filtering: 15 0.091

Sampling Methodology:  Low Flow Samplin 2 0163
Laboratory: Method of Shipment: 6 4 0,652 ‘igallon = 3.78 liters

Devens_ DalaSheets.xIstemplate-low fioiw

1272
12669

1266



SHL - 10 2 of R
Field Data Sheets for Low Flow Ground Water Sampling
Project Name: qg/\e;ﬁf) iﬁ-‘\i LF Project Numbgt: ..

Sample Source (Wéll No.jLocatioh)_SH L~ 1O Date: _{_ /3% /O
Weather Conditions _C.} S&aw~ o= F&
PiD pab (ppm) Condition _Cuso S ¢ todil
Sample Team _“T&y [ D&, ~
Well Stabilization Data
Well Depth '%C( (F'T ) Datum . Time Putginig begins (T): _I__LL.S:_,
L{ .
Static Water Leve! EQ,QQ {FT.)  Diameter: U" sdess Water Level at fime To,_253¢ {0}
Water-Column (FT.) Purge Method:  PerislallicPUiin Time Purging ends: (Ty)
{sTuund %} M;’ F\%} ¥ Water Level at time Ty
Valume Turbidity | Purge rate
Time Removed pH LEFCOND{mS/icm)]  TEMP.(C) Redox (mV) | Water level (FE) | D.O. (mg/L) (NTU) (Lpm} Appearance
= 0.3t
+/-01 +f = 3% +/-0.20r3% +£-10 mV <031 +{-10% -.:5NTU 0.5LPM

233 60 (03] o33 [13.66|368.3] * 2222/ 0.1 |06 |Cleae
23| C3 100l 032 [13.63[333.2] % Q317|013 06| Cleadlzg, 7
[R4D CAFec ey

RABERED 3072
/D | Pawapd 10| wAin € O.G |LPM ( 128.3]

Eroam oy

LOBA 122004 G 3l
e _ SAMPLING.
g;ate: 4/ (@%‘;} ué" _gﬂa Analysis! T o (3‘250(,-— ﬁﬁi’-‘“ JO | Digmeterginchy | Gation/Foot | *delavet. () = velume Jost {galions)
me: e 1 0.040
Field Filtering: 30 NOCg, Mednls T_Cm 15 o091
Sampling Methodology: Low Flow Samplin H 2 0.163
Laboratorysg, Method of Shipment: e M“()ﬂ €55 7395 7 /4 &/ 4 0.652 1gailon =3.78 liters
Remarks: fgyh G Cowty

e W0z 504, T55,

e DO meder 1 ¥5T GOO @Oﬁ; CD D{ é) i~ X Lloter level ot w orking wn wedl  qor e

Wm%%{‘f;ni‘ﬁm 4 m%w (W"f\ &w SowAaplt :
] neets.xstemplato-low flow K% _ F: plarg, & S{f\e_b C-)Qu:)f\
wf VT BF e /600D MO g & P deep




SHmM - 96 -/o0C [OF D
Field Data Sheets for Low Flow Ground Water Sampling

Project Name: f)(r\QJDth"{ L¥ _ Project Number: ,
Sample Source (Well No./Location)_SHHN -6 -{oC Date: Ol / 28 (s

Weather Conditions _Sedoxed ¥ luweies  3SOF

PID P {(ppm) Condition __SOTR ~ B Vock

Sampie Team 1B { DR
' Well Stabilization Data

welloepth_ 59 ' B> 51y Datum Time Purging begins (T (S F/O
Static Waler Level _l a6 TOFT)  Diameter:_ 4’ water Level at time To: AR ¥o
Walter Golumn (FT)  Purge Method:  -Petistaitic PUTD _ Time Purging ends: {Ty) L A
(,D’\'W\b;‘oﬁ Teh Tled & Water Level at time T 31 lgq
Volume _ 7 . _ _ %—ﬁ' Turbidity | Purge rate
Time Removed pH R COND(mS/cm) TEMP.(C) L@edax (mV) | Water lavel (F1) 0. {mgil) {NTL) (S.grtno) Appenrance
+/-0.1 +/- 3% +/-020r83% { +/-10mV <0.316 +/-10% <5 NTY (.5LPM

Ot | 3109 | [ | Clesy
0795 131635 (149 | 3598|3101 | 0.7F 150 |1.O
093% | 2oL 0.284 |135 | ZF3].1|3219 | 0.45 0.5%
0983 | 2 FL 30L,3%
(& Dragt Pusa Ao
looa (3o 1S5 | 0358 113.05 [173.% OuLF 34| 0] clesy

(0§ | 33 |H4F| 0.35% [l |IHF BL3H 1636 | 997 |04 | lew | /%, R

[00% | Colrrraiien) 0.4
~ SAMPLING

Dater_ / / -AHBIYSiS: Diameter (inch) Gaflon/ Foot | * dalta wit, (f) = volume lost {gallons)
Time: i 0.040
Field Filtering: 15 0.091
Sampling Methodology: Low Flow Sampling 566 2 0163
Laboratory: Methed of Shipment: % . L 4 0.652 1gallon = 3.78 lers
Hemarks:

Devens_DataSheets. xistemplate-low flow
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Field Data Sheets for Low Flow Ground Water Sampling

Project Name: 5 [ﬁtf) \QV (J%:

Sample Source (Well N /Location)_St{ M 6 -1 O
Wealher Conditions SROGN Tl o<  2yo/
PID

W3, {ppm) Condition @M&__
Sampte Team T/ W _5

: ¢ Well Stabilization Data
Well Depth %ﬂ)
Stalic Water Level . =Y {FT)

Project Numbern:

Date:’ _QX_/_Q%;_

Time Purging begins (T,,):E]l Q

Water Level al tima T, & v%

Datum,
Diameter:

o

r o

Water Column (FT.) Purge Method: istaltic-Pun e Time Purging ends: (Ts) ldgsy

' LDV O B Water Level at time Ty, *5_1_,_&:{-

VYolume i ﬁ Turb_‘::di_ty Furge rate
Time Removed pH SPHEOND(mMSiem) TEMP.(C) ﬁb‘ﬂox (mV) -Waterlevel (Ft) .0, {mg/t) (NTU) (D[.;s:ur;;) Appearance
+/-0.1 +/-3% £/-020r8% | +i-t0omV <03t +/-10% < 5 NTU O.S‘LPM

015 1350 343 | 35, [a.o# | 196 | 3137 [6.3] 1655 (0.4 |cjemen |62
[023 [3FL |#43 |6.35% 1214 1930 | 31,34 1625 | 4oF | oy g J76.2
(025 [YoL [R40| ,35% | 1AlF | (916 | 3134 1029 (Y0l oY | v |j2e.2

Pv\m\p@? Cor]l D aninl € 130.0 .
[2.09 | 23283 insiaz 0.0 7
SAMPLING
_?_ate-'m/ zﬁgé{}h Analysis: W’rﬂlbf \ms Dlameder finch) Gallon/ Foot | *deftaw.t; {1t = volume fost {gallonis)
ire: Lo 3 Jae (4 1 0.040
Field Filtering: j Y HM i '55’ S&f,#‘x{)‘g 1.5 0.081
Sampling Methodology:  Low Flow Sampling 1TSs ’ &“’i‘(i\] ’ 2 0.153
Laboratory: Method of Shipment: - ' 4 652 = 5.78 liters
Rormarke: e ﬁ(k, Cf, 809/ D 0.652 1galion = 3.78 lite
T2

TO= 01z50b — SHRA-S6 ~ [

Ly o

Devens_DalaSheets. xisiemplate-low flow
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Project Name

Shepley's Hill Londiill
Jobh Mumber

Sampling Event _§~~@A_§ Lo ;Mi;;jz
284350.0M.02 Date_ /} 4] / ob
FleidTeamn  Ce /"T85 Pc’ge__!_ of -
Field Conditions_ “ald : g{gé y’ A d;{ i HEf
Well/Sample Number | éH’i» - 1)

J Stort e | 205F
Initicl Depth to Water W%‘%“‘“‘ ‘e [F.44 0k

Measure Point!  wallTOC  Siee! Casing
Vertical Profiling

Bo%am A1’ B
Depin Time Conductivity Turbidity Diss, Oxygen Terap. Eh/ORP
troelow TOC | mSfcm NTU mgrL “C, iy
- T o
—“\_'_ T
T =
e =
\\2«(
P
- ey
e >~
=
/
/
P
Z ~
\\'
\\\
Remors: || Replocing battevy in Nol duvg al part 4 fnrgmf;}
10 Method: spiit sample®Tyne[8 1555 wiep1\906-2 111
Ded. Purp Other Duplicate Sample ID X Dupt. Time
Flow Cell: Yi N Min. Purge Volume (gob/G _ purge Rate (gomytolpm) O 4 “l me
Time Vol Purged pH Conductivity Turbidity Diss. Oxygen Temp. Enh/ORP
ool litets mSfem NTU mgll. e L
ATETOHT 2.0 b-20 | p.6%9 - ~p.bb 0.5 29 o
(%254 3.5 b-19 h 5t - 090 .25 23,2
DTN (4. 0 rote TO8LPM
1%:9%% | ~%,. 4 &.20 .54k - 0.50 10.5% 243.9
122142 4,0 b.20 0.5%2 - 0.9} 2.5% th. O
1S3l .5 Lo20 | 9974 - 0.59 10.2% 5.5
VIW: g0 | rate *O.Y LPM

S

Rernarks: QMJ{?V/& {i 99 i ".,?6;'?




Projecr Name SNEiey's il Lunuyn N e T v s
dob Nurner 284350.0M.02- Dcﬂe ”]6; [ob
FeldTeam G /T ' che_\__ of ]
erldCondmon’s_é{e,ﬁ,r, N‘h@ v pals
Well/Sampie Number rd,v,{&[, 14 stast ime {730
Initiol Depth o Water 2.}, q'q "TOC Medsure Poinf: Well TOC  Slest Casing
Vertical Profiling %o-\'{'%'\ ~‘§D' R&S
Depth Tim Conductivity Turbidity Digs. Cxyden Terng, Eh{QRP
{t belaw 1CG mem NTU mgil. , G v
h f/
MM
T e
\'-«,N _ -~
‘\\
e — :
R
./"fﬂ{ M
7 .. M .
el e
Pl . T
/ £ \%"‘m
. / o 1”’%\’
/
—
Rerriarks:
Purge Method: WSQm’E[é D Q}HQ’QQ"@H’HE! Spiit Time: ”bfb (
(@ DEd. Pumo Other Pupliccte Sample D X Dy Time 7\
Flow Cel @ N Min. Purge Volume (gaD/(0 Purge Rate @’@Mmmm) (0.5 DPAJ
Time 8ol Purged pH Cfdnduetl\nly Turbidity Diss. Oxygen Tamp. ﬂ . ”Ehlfgﬁ?f’ '
lg'cllbnafliiers mSicin B NTU maf. o \ i 7
%% 0.5 % 7N 0127 Ao TUANAD. G 4. qd.b [+
pH#* LD 98,1 p.0%2- -1 _n.A4 4, ‘H 200, 3
wHl L5 2.9% 0. .1%] - 5 . 4.p 201,10,
1050 R G 5% 6. 12% -~ : fff .an‘*] 21
05k 2. AT | p .23 - . 4.12- 220.1
1102 %.0 5 S o129 - 17 2504
Drwya 23,61 - ] - o4 e 25 3-Fl¢
L ) - 9.9 0,122 " — .07~ 281, €L
TR U.g 530t | — 3D 2012
_ . DD oFL | _0.12-0 ~ 29 23k .0 |
—H32 5D Kz ANIYY, = .25 | 747.9
hedoy—draH— Skl ~smvxg Py
¥ — N ‘ ol
Mo sempic  ReBY Mo ros
‘{; . RO Co . —
b 4
~ %
‘ﬁ—\‘—’\ lﬁ\
rermoss: W&/ MED Wm !wﬁ: m IV e ﬁmozmw y




DL - 2~

Project Name:

PID

Field Data Sheets for Low F[ow Ground Water Samp[mg

Caeas S0

 Shepley . _Q‘_Q LJ:
Sample Source (Well No. !L.Dca’tion) -
Weather Conditions

Project Number

a%

Date: W__/ 9.’

Sample Team "1 L,

(pprm) Condition %E)C)C)

43S

Well Depth

(FT.)

Daium

Well Sighilization Data

[

Time Purging begins (T,): ] H IS~

Static Water Level L'G « B (FT)  Diameter:__ 1~ Dfewel Water Level attimo To,_} Be 35
Water Column {FT.) Furge Method:  Peiristaltic. Pumb Tire Purging ends: (T:) M
Waler Level at time. Ty, f g 235
Volume ) ] o _ Turbidity | Purge rate
Tiine Removed pH COND{mS/cm) TEMP(C) Redox (mV) Wate’r_leve].{Et) .0 {ma/L) (NTL (Lpm) Appearance
<L'.) | +/-01 {%u-s% +1-0.20r8% ' - _#/-10% | <SNTY 05tPi
96| Lo 1643 o, 47| 10.5] 633 @%« 0.4 | Sleas
[929] .2 |GH| 6.939] 10.5] |0, = QA | Cieor
[93Y | [ |G4S| 4B | Db6E 1O, (AR
1438 2.0 169616987 [16,5F 1D g

/44 ]

A.Y5%

(BCH_

kid

Y7/

REX,

|

/450

2.3 _
25 ()
3.0

D, Y7

DGy

?

/453

Sl

0,493

/0.4

T’

i
|
/
[
\

L

~J]
3

SAMPLING )
Date: 8/ 15 / o Analysis | Diameler incti} Gallon FFool | *deltawd, (1Y) = yolume lost (gallons)
Time: [<f ___E% Cog 0.040
Field Filtering: 1.5 0.031
Sampling Methodology:  Low Elow Sampling 2 0.163
Laboratory: Method of Shipment: T & 6652 1gation = 376 fters
Remarks: :

Devens_DalaShesis.xistemnplate-low flow




_.oject Name snepley's Hin Lanaon R R Y.V IV SV

Job Nurnber 284350.0M.02 Date 1)1 af[m’,
Poge j el 3

Field Team Tl

Fieid Condifions C' {:ﬁﬁ IQ :}5 I

Well/Sample Number LF,; ) : sioiime ) R
Initicl Depth to Wates G4 L~ X S~ L Measuse Point: wellTOC  Steel Cosing
Vertical Profiling , :
Depth Tme PH Conductivity Turbidity Diss. Oxygen Temp, Eh/ ORP
ToalowIOC o mSicm NTU mal. s e
\ T ! . //
\‘ ) f "
"‘\\ . . [ /
T ]
\\\ /
\-\%\
/ S
/ W'“"'\\Q-‘k
T
T A T~
! / 5 ; P ,

. Cocp Moo Ciedd Neda  posecucd A re.él' o
£ e;@"-_._'m.«. VTUPR TN

* Split Sample 1D 17006~ SULZY @9@;&9 WW
bupuc:ate_s:xmplma—' — O b

_ ;sie_ VOlume (ga/®) Purge Rate (gomdi(mipm) (), "D ':}-5'

“ Conductivity Turbidity Diss. Oxygen Termp. . En/ORP
mSfom- NTL myfi. ko my
0.599_ Z.02 D15 4.25 -39
ALY - 0. 95 O 1bi) 0:2% by .| _1%.]
DTW —% 65.3.;2;:& | o
1z 1O L. O.57% | LY o, 2D .89 U9 3
_Roke = . 45 ch_nn - DTEN 2 S )
2.5 2L ’.a9 0.638 | .22 2. %F 0,05 2.1
| DIW > gzt [ Kate= 0 B35 vom
|1 A0S mlug, L | _5.00 O, BES ' o F 985 6.0
o= B ;
1209 et | 4a | 0.59% 2.0k 0.7 % | £9.0
%14 S5 | WAT | p6mk LU ok 7.9 250
[Bas oL G.0%_ | 0.63% | Ll.p2 | o0-b q.9% 208, 2—
L TR S NE e = o-’b’iﬁ _ ‘ el

Remarks:




' Project Name

Shepiey's Hill Landfill

Job Number

284350.0M.02

Field Team ~TB a4 (L

Fleld Congdifions.

 Clear; A UHC

Sampling Event

LEN NG EAD

Datle

V2o o6

Poge |

of

1

Well/Sample Number | syM- A% 226

l StartTime {5 E[:E c,b“/{—-

pMYIrS

Initiol Depth so Water ik 5, »E{-’ ol Meosure Poini{ well TOC Stesl Cosing
Vertical Profiling
Depth Tme pH Conductivity Turbidity Diss. Oxygen Tamp. Eh/ORP
it below TGC mSfem NTU mglL R v
P
T~ =
\ .
~
St b T
T T,
.
/ _'h’"""»-& .
L \"N
.//
=
-r"/
Rermarks:
Purge Methodk: $plit Sample 1D [2r200p stiAzYo et _ {1 oo
Eeopump bead. Pump Other Dﬂpifcufe—summ* B il Duph Tre Sty
Flow Cell: @ I Min. Purge Volume (_QGI}I(L) Purge Rate (gpm/mipm) O '4‘,\"-'-!'5
Tirne- Vol. Purged pH Conductivity Turbidity Digs. Qxkygen Temp. . Eh/QRP
gollons / lters” m¥em NTU mg/l _ o ' my
%923 | %L | .19 g.55% h.ob 2.0% q.31 - 10b.0
OTWE .6l VAg, LATE 0,295 , 3
(e plh Il v 514 0.55% 4.2 0.1% q.42 -NL.o
DTIN: .56 e later (0.3 | _
[ oL 1 408 0. 560 4 4 Q1% 4.4 - ey 2d
Dyl .6k mlgmm 0. 5x% '
g [ 2 8 558 0,560 %.0 G 4,90 ~ k. b
Tl 4. Hurges Caten 0239
upr 2 | 1%L 5.b% p.5bo 1.b PR Q2 | -wk.D
1495 w.SeL | 5.5 0.554 2.3 0% .90 | — it o
I WSl Rale 1 nmts
S

Remarks: %{,u.{?( Z @ (b{w
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Project Name: SH%QS&‘# e§ ’ ) -
Sample Source {Well No:/l_'oc:;tion} S .l O A “%3 "aa(
- SDSY

Weadther Conditions _ €.t ang<

PID (ppm) Condition. é@mﬁ

Sample Team . “FE3.4 TI62.

Field Data Shests for Low Flow Ground Water Sampling

Project Nunﬁber;.,a’_wg‘m

Date: I/ gig s

Well Stabilization Data

Time Purging begins (Te):. { : %E fji )

Well Depth FT.3  Datum "
Static Water Level _{ o e 8K ¥ (FT)) Diameter ; o _ Water Level at ime Ty, MW
Water Column (FT.) Purge Method: Reristattic-Pani g , Tirne Purging ends: {T,;) - ‘- ) 3%
m b= ig& % WaierLevel al time Ty, ﬁ?m@’
Voiume Turbidity | Purge rate
Time Removed pH -B'PE’OND'(mecm) TEMP.(C) Redox{mV) | Watler level (Ft) | D.Q.-(mgiL) (NTU) _(Lgr::) Appearance
‘ 0310
+/-041 /- 3% + /- 0.2 or 3% +{-10my <031 +/-10% <5 NTU 0.5LFPM
lyoo | 430 3%Ic . lo®
[4z0 PR 230 1032325 (Y593 mor™™ 537 | 0.7 |Cleas

86"

423 242 | 1035

0%

Yh.03 | WS

O+ 1

lyzg 852 | ,24% | .88

1135

Y6.2.6

TRE
Y5

D2

1440 %.Lo| L 262/]10,95

~{SH. 2

. 28

D.7

R e e e P

IY4s 865 270 | 10,8217 4| U2, %7 S35 (0.7 | |
458 | & 18.55] 2% |I0.9s | fi7s 14393 5.01 0% | v/

1A

SAMPLING .

Date: _ / f Analysis; Diamelat {inch) Gallon / Foot: | * delta wit. (it) = volume tost {gallons}
En‘;s:t:i i 0.040
ield Filtering: A X
Sampling Me?chodciogy: Low Flow Sampling %’é i: g.?:;
Laboratory: Method of Shipment: Q ’ z’ 0.652 igalion = 3.78 liters
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Appendix C

Comparison of Arsenic Results



Table 7-4
Comparison of Historic Arsenic Concentrations (ug/L)
Shelpey's Hill Landfil Compliance Point Wells
Devens, Massachusetts

Sample Monitoring Well ID {group designation)
Well Group # 2 2 2 2 2 2 2
Date SHL-3 (1) SHL-4 (2) SHE-5 (1) | SHM-98-5B (2)| SHM-06-5C (2)§ SHL-9 (1) SHL-10 (2)
Aug-H 35.0 260 23.0 NS NS 37.0 §7.0
Dec-31 120 140 38.0 NS NS 67.0 120
Mar-03 6.5 2.54 t1.4 NS NS 42.4 280
Jun-83 NS NS NS NS NS NS NS
Nov-96 NS 48.8 12.0 1,440 71 46.9 34B
May-97 <10 73.6 J <10 3,300 J 43.2 16.1 J <10
Dct-97 <10 180 <10 2,040 43.1 25.2 209
May-58 <5 37.4 <5 4,300 49.5 15.0 <5
Nov-98 <5.4 89.1 115 3,080 46.8 27.2 <5.4
MMay-98 27 B 78.2 5.0 8 3,490 57 71.3 2.7 B
Nov-88 <1.9 81.3 6.5 2,700 44.8 28.5 <1.9
May-D0 <2.5 116 <2.5 5,110 52.2 15.0 <2.5
MNov-00 17.4 91.5 13.8 2,500 40.3 31.4 <4.2
May-01 <d4.1 50.8 13.8 3,800 80.5 15.1 <4.1
Oct-01 <1.5 66.0 14.8 1,850 411 28.1 <15
May-02 2.8 B 47.8 B 11.9 B 3,800 50.4 B 144 4,0 ]
Oct-02 <3.2 66.1 <3.2 1,970 41.3 28 <3.2
May-03 <4.7 26.6 7.3 3,920 55.1 13.4 <47
Nov-03 <49 13.4 4.7 B 3,380 48.3 30.6 <4,
May-04 <2.6 27.2 7.4 B 3,950 47.1 19.8 <2.6
Nov-04 <5.8 19.5 6.8 B 2,110 48.5 32.2 <5.8
Jun-05% <4.5 10.1 7.0 B NS NS NS <4.5
Jan-08 NS <5 <5 4,130 43.0 18.0 <5
Sample Monitoring Well ID {group designation)
Well Group # 2 2 2 2 2 2 2
Date SHM-93-10C (1] SHL-11 {2} SHL-19 (2} SHL-20 (2) SHL-22 (1} [SHM-93-22B (2] SHM-93-22C (1)
Aug-91 NS 320 340 a3 27 NS NS
Dec-91 NS 320 710 8a 25 NS NS
Mar-93 21.3 340 390 330 32.9 NS 68.9
Jun-83 18.4 NS NS NS NS NS 49.8
Nov-g6 12.4 332 138 244 24.8 324 44.8
May-97 <10 252 J <10 <10 <10 318 J 40.4
Oct-97 10.5 366 298 227 34.8 352 <10
May-98 75 346 77.5 238 10.6 365 3.8
Nov-98 10.2 376 145 218 <5.4 406 51.1
May-99 10.8 B 431 156 216 12.2 B 707 42.8
Nov-98 8.7 492 176 215 7.3 1,440 33.2
May-00 59 J 404 41.4 216 14.6 1,360 344
Nov-00 5.8 523 154 172 45 1,180 47.8
May-01 6.9 487 128 186 47.6 1,540 18.7
Oct-01 10.1 573 183 ' 165 44.2 1,670 31.6
May-02 11.0 B8 469 66.9 154 55.9 B 2,040 30.5 B
Oct-02 7.1 648 164 175 77.1 159 30.1
May-03 9.8 498 36.1 197 101 2,070 21.0
Nov-03 <5.2 539 83.5 194 76.4 2,500 29.8
May-04 7.2 B 502 75 136 88.1 1,690 27.8
Nov-04 10.6 B 817 121 156 65.4 2,360 34.9
Jun-0% 8.1 B 524 26.3 159 NS NS 15.8
Jan-06 1.0 567 156 189 154 3,320 230

MNotes:

Bold Number indicates cleanup level exceedances (MCL cleanup levet is 50 ug/i)
B = Value within five times of the greater amount detected in the equipment or preparation blank

J = Estimaied value
NS = Not Samnpled

<3 = Concentration less than the indicated method detection limit
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Data Evaluation Report
For
Shepley's Hill Landfill, Fort Devens, MA
Long Term Monitoring Groundwater Samples
Samples Collected June 2005

Introduction

Nine total groundwater samples were collected were collected from Shepley’s Hill
Landfill at the former Fort Devens, Ayer, Massachusetts. The samples were analyzed at
Severn Trent Laboratories (in Colchester VT) for Volatile Organic Compounds (VOCs),
Project specific Metals, Alkalinity, Anions (Nitrate, Phosphate, Sulfate, and Chloride),
Biochemical Oxygen Demand (BODs), 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 June 6 and 7, 2005 (see
Groundwater Analytical Results Table.

Laboratory reports were reviewed for adherence to acceptable laboratory practices. The
data evaluation elements reviewed include sample shipment temperatures, holding times,
blank sample results, surrogate recoveries, LCS/LCSD recoveries and precision,
MS/MSD recoveries and precision, and precision between sample duplicates.

The results were evaluated for acceptability in accordance with the laboratory's defined
acceptance limits, with standard EPA SW2846 guidance, with guidelines provided in EM
200-1-3, Appendix I "Shell For Analytical Requirements", dated 1 February 2001, and/or
EM 200- 1 - 10 (DRAFT/Final), "Guidance for Evaluating Performance Based Chemical
Data Packages".

Sample Shipment and Receipt

All sample coolers were packed with ice in the field. Sample shipments were received at
the laboratory on June 7 and 8, 2005. All samples were appropriately preserved. There
are no sample shipment or receipt anomalies associated with these samples.

Data Qualification by Method

Volatile Oreanic Compounds (VOCs, SW-846 Method 5030/82608)

SAMPLES :

SHL- 19 - Results for 2-butanone, acetone and xylenes are qualified ("J") estimated due

to low matrix spike duplicate recovery, low matrix spike recovery, and low matrix spike
recovery and high RPD between MS and MSD, respectively.



SHL-11-DUP - Due to equipment blank contamination, the reported value for acetone for
this sample, 2.4 J ug/L, is elevated to the reporting limit for acetone and is reported as 5.0
U ug/L.

Metals (SW-846 Method 601 0B:; Mercury Method 7470)

No data review qualifiers were applied. All data is acceptable and useable as reported.

Alkalinity (Method 310.1)

All alkalinity results are qualified as ("]") estimated due to holding time exceedance of
date of sampling to date of analysis.

Biological oxyeen Demand (BODs, EPA Method 405.1)

No data review qualifiers were applied. All data is acceptable and useable as reported.

COD (Method 410.4)

No data review qualifiers were applied. All data is acceptable and useable as reported.

Anions (Method 300.0)

SAMPLES:

SHL-3 - Due to equipment blank contamination, the reporting limit for chloride is
elevated to the level found in the sample and reported as 690 U ug/L.

SHL-5 - Due to equipment blank contamination, the reporting limit for sulfate is elevated
to the level found in the sample and reported as 910 U ug/L.

SHL-10 - Due to equipment blank contamination, the reporting limit for chloride is
elevated to the level found in the sample and reported as 1,100 U ug/L.

SHL-11 - Due to equipment blank contamination, the reporting limit for sulfate is
elevated to the level found in the sample and reported as 880 U ug/L

SHL-11 DUP - Due to equipment blank contamination, the reporting limit for sulfate is
elevatedto the level found in the sample and reported as 1,200 U ug/L.

SHL-19 - Due to equipment blank contamination, the reporting limit for chloride is
elevated to the level found in the sample and reported as 1,100 U ug/L.

All sample results for nitrate are qualified. Due to equipment blank contamination, the
reporting limit for nitrate is elevated to the level found in each sample and reported as
(“U”)-



Hardness as CaC0; ( Method 130.2)

No data review qualifiers were applied. All data is acceptable and useable as reported.

Total Cvanide (EPA Method 335.4)

No data review qualifiers were applied. All data is acceptable and useable as reported.

TDS (Method 160.1)

No data review qualifiers were applied. All data is acceptable and useable as reported.

TSS (Method 160.2)

No data review qualifiers were applied. All data is acceptable and useable as reported.

Total Organic Carbon (SW-846 Method 9060)

No data review qualifiers were applied. All data is avceptable and useable as reported.
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CHEMICAL QUALITY ASSURANCE REPORT

LONG TERM GROUNDWATER MONITORING AT
SHEPLEY’S HILL LANDFILL
DEVENS, MASSACHUSETTS
JUNE 2005 SAMPLING ROUND

One groundwater QA sample from Shepley’s Hill Landfill Long Term Monitoring,
Devens Massachusetts project was analyzed by the QA laboratory, resulting in a total of
37 target determinations. In 24 of these determinations analytes were detected by one or
both laboratories. Results from the analysis of QA samples were compared with results
from analyses of the corresponding primary samples.

All primary lab analyses were performed by Severn Trent Laboratories, Inc., Colchester,
VT. Analyses performed were VOCs; trace metals, aluninum, arsenic, barium,
cadmium, chromium, copper, iron, manganese, lead, nickel, silver, selenium, sodium,
zinc, and mercury; total dissolved solids (TDS), chloride, nitrate, sulfate, alkalinity, total
cyanide, biological oxygen demand (BOD), total organic carbon (TOC), total suspended
solids (TSS) and chemical oxygen demand (COD). QA laboratory analyses were
performed by AMRO Environmental Laboratories, Merrimack, NH.

Comparability and agreement was evaluated and expressed in terms of relative percent
difference (RPD). For all analyses, RPD values greater than or equal to 75% RPD

~ constituted a data discrepancy. For VOCs and metals, only project specific targets were
used for comparison.

The primary and QA samples agreed overall in 33 (89%) of the comparisons. Primary
and QA samples agreed quantitatively in 19 out of 24 (79%) of the comparisons. Refer
to Table 1 for a QA split sample data comparison summary. Quantitative agreement
represents only those determinations where analyte was detected by at least one
laboratory.

Primary laboratory QC was evaluated and reported in the data evaluation report. See that
report for findings. QA laboratory data was evaluated for custody, holding times, and
laboratory QC compliance and found to be within criteria except as noted: sample SHL-
11 had the pH adjusted to >12 upon receipt at the laboratory and the analysis for nitrate
was performed outside of holding time. These discrepancies could result in possible low
bias. Any other noted QC anomalies did not seriously impact the QA data or its usability
and are not considered significant. None of the above noted QC issues significantly
impact the usability of the QA data. All QA data is acceptable for its intended use and
data comparison between laboratories exhibits mostly good agreement except for metals,
which exhibited only fair agreement.



Table 1

Quality Assurance Split Sample
Data Comparison Summary

Project: Shepley’s Hill Landfill, LTM , Devens, Massachusetts

Test Number Percent Number Percent
Parameter
VOC 12/12 100 3/3 100
Trace Metals 11/15 73 6/11 54
TDS 1/1 100 1/1 100
Chloride 1/1 100 1/1 100
Nitrate 1/1 100 1/1 100
Sulfate 1/1 100 171 100
Alkalinity 1/1 100 111 100
Total Cyanide 1/1 100 1/1 100
BOD 1/1 100 1/1 100
COD 1/1 100 1/1 100
TOC 1/1 100 171 100
TSS 1/1 100 /1 100
Total 33/37 89 19/24 79
NOTES:

(1) Represents the number and percentage agreement of all determinations including
analytes not detected by either laboratory.

(2) Represents the number and percentage agreement of only those determinations
where an analyte was detected by at least one laboratory.



Groundwater Analytical Results - June 6-7, 2005 Sampling Event
Shepley's Hill Landfill

Devens, Massachusetts

(Sheet 1 of 1)

Weli No.|  SHL-11 SHL-11-QA
PARAMETERS CLEANUP ug/t pg/L RPD
LEVEL (1)
Ha/l

VOLATILES {8260B)
1,1-Dichloroethane 70 (4) 50U 20U NIA
1,2-Dichlorobenzene 600 50U 20U N/A
1,2-Dichicroethane 5 5.0U 50U N/A
1,2-Dichloroethene {iotal) 70 (2) 1.4J 1.2J 15
1,3-Dichlorehenzene 800 (2) 50U 20U N/A
1,4-Dichlorobenzene 5 5.0U 1.6J N/A
2-Butanone - 50U 10U N/A
4-Methyl-2-Pentanone - 50U 0 U NIA
Acetone 3,000 (4) 50U U N/A
Benzene 5 {2} 1.5J 1.4 7
Methvl-t-Butyl Ether 70 (4) 50U 2.0U N/A
Xylenes 10,000 (2) 5.0 U 20U N/A
METALS {6010B or as noted)
Aluminum 6,870 88 U 480 N/A
Arsenic 50 ¢ 1
Barium 2,000 (2) 78.5B 67 U 16
Cadmium 5(2) 0.6 U 50U N/A
Chromium 100 12U 10.0 U NIA
Copper 1,300 (3) 31
Iron 9,100 4
Lead 15 125
Manganese 1,715 1l
Mercury (7470A) 2{2) 01U 02U N/A
Nickel 100 3uU 4.94J N/A
Selenium 50 (2) 3.8U 50U N/A
Silver 40 (4) N/A
Sedium 20,000 _ 2
Zinc 2,000 {4) 27. 138
GENERAL CHEMISTRY
Alkalinity as CaCO; - 201,000 170,000 17
Biochemical Oxygen Demand - 1,400 2,000U N/A
Chlcride - 23,900 25,000 4
Chemical Oxygen Demand - 20,0000 16,000 J N/A
Cyanide (Total) 200 (2) 10 U 5.0J N/A
Hardness as CaCOs - 127,000 | 123,000 3
Nitrate as Nitrogen 10,000 (2) 420 U 51J N/A
Sulfate 500,000 (2)| 880U 730J N/A
Total Dissolved Solids - 585,000* 380,000 42
Total Suspended Solids - 33,100 21,000 45
Total QOrganic Carbon - 3,600 3,600 G

Notes:

Shaded areas with bold numbers indicate cleanup level exceedance -

B = value within 5 times of the greater amount detected in the equipment or preparation blank samples

B {inorganics)= value below PQL but above IDL

J = estimated value
U = Below laboratory RL

* = duplicate analysis Relative Percent Difference outside acceptance limits

N/A = not applicable
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Fort Devens
2005 Annual Shepley’s Hill Sampling
Data Quality Evaluation Report

Introduction

The objective of this Data Quality Evaluation (DQE) report is to assess the data quality of
analytical results for water samples collected for Fort Devens during the 2005 Annual Shepley’s
Hill sampling event. Individual method requirements, guidelines from the USEPA Contract
Laboratory National Functional Guidelines for Inorganic Data Review, July 2002 (NFG) were
used In this assessment.

This report is intended as a general data quality assessment designed to summarize data issues.

Analytical Data

This DQE report covers 17 normal (N) and one field duplicate (FD) environmental samples.
These samples were reported under three sample delivery groups. Samples were collected
between January 19 and January 25, 2006 and delivered to the laboratory the same day as
collection. Alpha Analytical Laboratories (APHW) in Westborough, Massachusetts performed
the analyses. Selected samples were analyzed for the following analytes/methods:

Table 1
Analytical Parameters
Parameter Method Laboratory
Total Alkalinity A2320B APHW
Total Dissclved Solids AZ540C APHW
Total Suspended Sclids A2540D APHwW
Total Cyanide ) SW9014 APHW
Chloride SWe251 ABHW
Nitrogen, Nitrate A4500 APHW
Suifate SWe038 APHW
Chemical Oxygen Demand AB220D APHW
Biochemical Oxygen Demand (5-day) ABZ10B APHW
Totai Organic Carbon SWO060 APHW
Hardness A2340B APHW
Methylene Chioride SWa260B APHW
1,1-Dichloroethane SWB260B APHW
Chloroform SW82608 APHW
Carbon Tetrachloride 3W8260B APHW
1,2-Dichloropropane SW82608 APHW

RODICHZM_HiLL_QA_QC_OEVENS_SHEPLEYSHILL_2003ANNUAL 0508.00C 1



DATA QUALITY EVALUATION REPORT

Table 1
Analytical Parameters

Parameter
Dibromochloromethane
1,1,2-Trichloroethane
Tetrachloroethene
Chlorobenzene
Trichlorafluoromethane
1,2-Dichloroethane
1,1,1-Trichlorpethane
Bromodichloromethane
tfrans-1,3-Dichloropropene
cis-1,3-Dichloropropene
4,1-Dichioropropene
Bromoform
1,1,2,2-Tetrachiorcethane
Benzene
Toluene
Ethylbenzene
Chloromethane
Bromomethane
Vinyl Chloride
Chloresthane
1,1-Dichloroethene
trans-1,2-Dichloroethene
Trichloroethene
4,2-Dichlorobenzene
1,3-Dichlorchenzene
1,4-Dichlorobenzene
Methyi tert butyl ether
m,p-Xylene
o-Xylena
cis-1,2-Dichloroethene
Dibromomethane
1,2,3-Trichloropropane
Styrene
Dichlorodifluoromethane
Acetone
Carbon disulfide

Method
SW82608
SW8260B
SW82608
SW8260B
SW8260B
SW82608
SW8260B
SW8260B
SW32608
SW8260B
SWB260B
SW82608
SW82608
SW8260B
SW8260B
SW8260B
SWB260B
SW82608
SW82608
SW82608
SW8260B
SW8260B
SW82608
SW82608
SW8260B
SW82608
SWB2608
SW82608
SW82608
SW8260B
SW8260B
SW8260B
SW8260B
SWB260B
SW82608
SW82608

Laboratory
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW

CADOCLMENTS AND SETTINGSISSMITHEWY DOCUMENTSISSSIPROADEVENS_SHIN2005_ANNUAL_LTMI2005_06 REPORTWAPP_D_ANALYTICAL
QAGCACH2M_HILL_QA_QC_DEVENS_SHEPLEYSHILL_2005ANNUAL_0506.00C 2



DATA QUALITY EVALUATION REPORT

Table 1
Analytical Parameters

Parameter
2-Butanone
4-Methyl-Z-pentancne
2-Hexanone
Bromochloromethane
Tetrahydrofuran

2 2-Dichloropropane
4,2-Dibromoethane
1,3-Dichloropropane
1,1,1,2-Tetrachloroethane
Bromobenzene
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene
o-Chlorotoluene

p-Chlorotoluene

1,2-Dibromo-3-chioropropane

Hexachlorobutadiene
Isopropylbenzene
p-lsopropyltoluene
Naphthalene
n-Propylbenzene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,3,5-Trimethylbenzene
1,2,4-Trimethyibenzene
Ethyl ether

Isopropyl ether

Ethyl tert butyl ether
Tertiary amyi methyl ether
1,4-Dioxane

Total Aluminum

Total Arsenic

Total Barium

Total Cadmium

Total Chromium

Total Copper

Method

SW82e0B
SW8260B
SW82608
SWa82608
SW82608B
SWa260B
SWa260B
8W8260B
SWa2608
SWaz2608
SW8260B
SWaze0B
SWe2e0B
3W8260B
SWa260B
SWa260B
SWB2608
SW8z60B
SWEB260B
SW82608
SW82608
SWE2608
SWa2608
SWez260B
SW8260B
SWB260B
SWa260B
SWaz260B
SW82608
SwWa2608
SW60103
SWE0108
SWB010B
SWB0108
SWGO10B
SWE010B

Laboratory
APHW

APHEW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
APHW
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DATA QUALITY EVALUATION REPGRT

Table 1
Analytical Parameters
Parameter Method Laboratory
Total Iron SW60108 APHW
Total Manganese SWeo108 APHW
Total Mercury SW7470A APHW
Total Nickel SWE010B APHW
Total Silver SWE0108 APHW
Total Sodium SW6010B APHW
Total Zinc SWBD10B APHW

The assessment of data includes a review of: (1) the Chain-of-Custody {CoC) documentation; (2)
holding time compliance; (3) the required quality control (QC) samples at the specified
frequencies; (4) flagging for method blanks; {5} laboratory control spiking samples (LCS); (6)
analytical spike data; (7) matrix spike/matrix spike duplicate (MS/MSD) samples; and (8)
flagging for equipment blank.

Data flags were assigned according to the NFG. Multiple flags are routinely applied to specific
sample method/matrix /analyte combinations, but there will be only one final flag. A final flag
is applied to the data and is the most consexvative of the applied validation flags. The final flag
also includes matrix and blank sample impacts.

The data flags are those listed in the NFG and are defined below:

+ ] = Analyte is present but the reported value may not be accurate or precise (estimated).

+ R =The data are unusable due to deficiencies in the ability to analyze the sample and meet
QC criteria.

e U= Analyte was not detected at the specified detection Hmit.

» UJ = Analyte was not detected and the specified detection limit may not be accurate or
precise (estimated).

Findings

The overall summaries of the data validation findings are contained in the following sections:

Holding Times

All holding-time criteria were met.

Method Blanks

Method blanks were analyzed at the required frequency and were free of contamination.
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DATA QUALITY EVALUATION REPORT

Equipment Blank

An equipment blank was collected and analyzed at the required frequency. Methylene
chloride, chloroform, and acetone were detected in the equipment blank. None of these target
analytes were detected in any of the samples so no flags were applied.

Trip Blank

Trip blanks were collected and analyzed at the required frequency. No target analytes were
detected in the trip blanks so all acceptance criteria were met.

Field Duplicates

FDs were collected and analyzed at the required frequency. The relative percent differences
(RPD) between the N and FD results met the acceptance criteria.

Laboratory Control Samples

Laboratory control sample/laboratory control sample duplicates were analyzed as required.
Tetrahydrofuran was above the RPD limit but all samples were non-detects and no flagging is
required per the NFG. Carbon tetrachloride and 1,2,3-trichloropropane was above the
laboratory control limit but all samples were non-detects so no flags were applied. All other
accuracy and precision criteria were met.

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike/matrix spike duplicates (MS/5D) were analyzed as required. Total mercruy did
not meet MS/SD acceptance criteria for sample 011906-SHL19. The associated result was non-
detect so no flags were applied. All other accuracy and precision criteria were met.

Chain of Custody

Methods outlined on the CoC were performed by the lab using the equivalent Standard
Method. No other discrepancies were noted.

Completeness

Out of approximately 1350 points, there were no data points rejected due to QC exceedances, no
data points were qualified as non-detect due to blank exceedances, and no data points were
qualified as estimated due to QC exceedances. These numbers indicate that the overall
completeness goals for the project were met and that the quality of the analytical program and
laboratory is sufficient to meet the project data quality objectives.

Overall Assessment

The final activity in the data quality evaluation is an assessment of whether the data meets the
data quality objectives. The goal of this assessment is to demonstrate that a sufficient number of
representative samples were collected and the resulting analytical data can be used to support
the decisionmaking process. The precision, accuracy, representativeness, completeness and
comparability are addressed in the NFG. The following summary highlights the data evaluation
findings for the above-defined events:
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DATA QUALITY EVALUATICN REPORT

1. The completeness objectives were met for all method/analyte combinations.

2. There were no results qualified because of low-level blank contamination.

3. The precision and accuracy of the data, as measured by laboratory QC indicators, suggest
that the NFG goals have been met.
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Appendix E

On-Site Discharge Evaluation
Technical Memorandum
(See Enclosed CD)



Appendix F

Extraction Test

Technical Memorandum
(See Enclosed CD)



Appendix G

Start-Up Process Testing
Technical Memorandum
(See Enclosed CD)



Appendix H

Response to Comments



Follow-up Comments from EPA/DEP and Resolution

EPA

Resolution: In an email dated April 5, 2007 EPA provided approval to finalize the 2005 Annual
Report.

MADEP

In a letter dated April 19, 2007, Hui Liang of DEP provided six (6} additional comments relating
to the 2005 Annual Report.

General Response/Resolution: A detailed response on the DEP follow-up comments on the
2005 AR regarding issue of methane monitoring (both landfill gas monitoring and monitoring of
dissolved methane in groundwater - Comments 1, 2, and 3 will be provided in a separate Army
response letter. However, in general, the Army did not commit to performing quarterly
monitoring of dissolved methane as stated in the comment letter. The Army did state in the
referenced telecon that additional characterization of dissolved methane would be performed
under the supplemental groundwater monitoring work plan in order to confirm the methane in
groundwater sampling data collected to date. This data indicated that levels of dissolved
methane in groundwater in the area of Scully Road do not pose a safety risk based on both the
concentrations detected in groundwater and on the methane gas monitoring data collected in this
area. The data also indicated that the methane concentrations in groundwater are attenuating in
the down-gradient direction. The additional “off-site” groundwater characterization effort will
include analyses for dissolved methane in order to confirm these conditions and the Army will
work with the MADEP and USEPA in selecting the appropriate locations for this analysis.

Comment 4, similar to a comment from EPA, requested further discussion of the LTMMP
network including SHL-3. This was undertaken at the April 26, 2007 BCT as part of finalization
of that document (refer to RTC for Revised LTMMP). Responses to the other two comments on
the Draft 2005 Annual Report (No. 5 and 6) are provided below. Comment 6 was also referenced
by DEP in their comments on the Revised Long Term Monitoring and Maintenance Plan.

DEP Follow-Up Comment No. 5: As most of the sampling at SHL has focused on arsenic and
geochemical parameters associated with reduction/oxidizing potential, MassDEP requests that a
subset of monitoring wells be sampled quarterly for a year to establish and more fully
characterize the leachate that now may exist. The subset of wells should be within 150 meter of
the landfill footprint and must include SHP-15, SHP-99-29X, SHM-%96-5B, SHL-11 and SHP-01-
38A. MassDEP believes this is necessary for three reasons:

1) The RI/FS work was based on a recently capped landfill (1991-3) and leachate
characteristics may have changed over time.

2) The ecological risk screening that determined the RI/FS CoPCs did not evaluate fish and
benthic invertebrates as sensitive receptors. The CoPC list developed for the SHL source
control remedy in 1992-3 and those associated with both the northern plume discharged
at Nonacoicus Brook and at Red Cove in 2007 may not be comparable.



Follow-up Comments from EPA/DEP and Resolution

3) Solid Waste Regulation 310 CMR 19.118 (2) (a) 2 and 310 CMR 132 (1) (h) require the
surface and ground water at landfills be adequately monitored and give minimum
environmental monitoring requirements.

Response/Resolution: The Army believes that current monitoring network and plant sampling
addresses the COCs for the site and is consistent with historical data and the requirements of the
ROD. As indicated in the Army’s initial response to DEP, the identified analytes are not COC’s
for the landfill, based on the initial RI and subsequent data collection. While the primary goal of
monitoring is directed at assessing arsenic, as the principal COC, and geochemical indicator
parameters, many of the requested analytes are currently assessed in the plant effluent. As
indicated in the Revised LTMMP, VOCs are scheduled to be sampled annually each fall and
several metals are sampled quarterly in plant effluent in accordance with POTW Permit #20.
The permit also requires total toxic organics (TTO) sampling to be conducted annually on
effluent (NPDES pretreatment requirements). TTO analysis includes a wide spectrum of VOC,
SVOC, PCB, and pesticide analysis. This plant effluent sampling provides an indication of
general contaminant characteristics (those not specifically addressed by the treatment train).

While the requested suite of analytes are not sampled in the monitoring well network, it is not
clear that there are any indications that source loading, and therefore, leachate characteristics
have deleteriously changed since capping. Site data do not suggest that leachate characteristics
have changed such that: a) the original investigation is no longer reflective of site conditions; and
b) the COCs identified in the site ROD are not appropriate. The age of the landfill suggests that
leachate development and contaminant diversity was likely greatest prior to landfill capping.
Capping which occurred in the 1980s and 1990s reduced infiltration and leachate development,
and likely greatly reduced contaminant diversity and loading. The reduction of contaminant
loading results in reduced groundwater concentrations with time. Site data support the assertion
of reduced source loading and improving groundwater quality as evidenced by the waning of
anoxic/reducing conditions beneath and downgradient of the landfill and declining trends in
COC contaminant concentrations.

It is recognized that there is some uncertainty regarding groundwater quality emanating from the
landfill, however, the request to greatly expand the analytical program is not well supported
based on both current (on-going) and historical data collection. It is recommended that the need
for (and scope of) an expanded monitoring program be revisited following completion of the
next phase of investigation i.e., the Supplemental Groundwater and Landfill Cap Assessment for
Long Term Monitoring and Maintenance and the AOC 72 Remedial Investigation.

DEP Follow-Up Comment No. 6: To fulfill these requirements MassDEP requests that the
subset of monitoring wells referenced in Comment #5 be sampled and analyzed for Indicator
Parameters, Inorganics and compounds included in EPA Method 8260 including MEK. MIK,
acetone and 1, 4 dioxane, as identified in MassDEP Solid Waste Regulations 310 CMR 19.132
(1) (h) Environmental Monitoring Requirements. Please note that 1, 4 dioxane was added in
2005. In addition ammonia has been identified as possibly contributing to the toxicity at the
Plow Shop Pond and should also be included.

Response/Resolution: Please see response to Specific Comment No. 5.



Response to EPA Comments
(Letter dated February 5, 2007)

EPA Comments on
Draft 2005 Annual Report
Shepley’s Hill Landfill
Long Term Monitoring & Maintenance
Devens, Massachusetts
December 2006

Specific Comments:

1. Executive Summary. Page ES-1, Last Para: The last sentence on this page indicates that
“(m)aintenance activities are scheduled to be performed including repairs to fencing and
gates, maintenance to remove wetland vegetation from drainage swales, and drainage
improvements for the landfill cap involving filling of low spots resulting from subsidence.”
Although the fencing and gate repairs were completed, as reported later in the report, the
other maintenance activities are not currently scheduled, and elsewhere in the report, it is
noted that these activities are anticipated to occur upon completion of the CSA/CAAA.
Please clarify. Note that EPA recently requested that the Army evaluate whether removing
wetland vegetation from drainage swales could be completed in the near future (i.e., not
waiting until completion of the CSA) and Army is considering this.

Army Response: The Army is considering moving up some of the maintenance activities that
have been deferred including removal of wetlands vegetation, subject to the availability of
funding. In 2005, fences were repaired, new signage was installed, and permanent landfill gas
probes were installed on the south end.

2. Executive Summary, Page ES-2, 2" Para: Itis acknowledged that the primary purpose of
this report is to document the routine monitoring and maintenance activities, and not to
provide data analysis or interpretation. Nevertheless, the statement regarding increased
readings in landfill gas vents prompted further scrutiny of previous Annual Reports as well as
the data reported in the 2005 document. It is particularly interesting to note that methane
concentrations in several gas vents located in the central part of the landfill (e.g., GV-6, GV-
7, GV -9, and GV-10) appear to be increasing systematically (please see attached figure).
SHL. is a “mature” landfill and it is expected that concentrations of methane should show an
overall decrease, as the readily-degradable carbon is consumed early in a landfifl’s history.
Therefore, the observed increases may be significant and results of continued monitoring
should be assessed.

Army Response: Comment noted. Further assessment of methane generation across the landfill
will be conducted in future reports.

3. Executive Summary, Page ES-2. 3 Para: The report notes that the five wells that were not
monitored in June 2005 as part of the LTMP were sampled under the Performance
Monitoring Plan for the Contingency Remedy and that those results *...are reported
elsewhere.” Please provide the reference for these data.
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(Letter dated February 5, 2007)

Army Response: Baseline performance monitoring data, in accordance with the Performance
Monitoring Plan (PMP) for the Contingency Remedy, were collected in February and August
2005. These data were collected at the five well locations that were not monitored during the
USACE, June 2005 LTMMP event. The PMP data have been provided to the BCT in data
summaries provided at technical meetings and on the FTP site. In addition, these data are
included in the Appendix A of the recently Revised LTMMP.

4. Section 5.0. Page 7. 2™ Para: This section states that groundwater levels were measured on
August 24 and August 26, 2006, as part of the extraction test. The data in Table 5-2 indicate
that baseline water levels were measured on 8/24/2005 and maximum drawdown was
measured on 8/26/2006. Also, water level elevations are shown on Figures 5-1 and 5-2 for
pre-test and maximum drawdown conditions, respectively. The figure captions indicate that
these measurements were taken on August 24 and 26, 2005. Please correct these dates.

Army Response: Corrections relating to date references will be made.

5. Section 5.0. Page 7: Water-level measurements taken during August 2006 confirm the
general northerly direction of groundwater flow in the overburden. The last sentence in this
section suggests that results of the extraction test indicate “...that the operation of the
groundwater extraction system will create an even greater northerly flow.” Comparison of
groundwater elevation contours on Figures 5-1 and 5-2 shows essentially no difference in the
direction of groundwater flow, except in the immediate vicinity of the extraction wells.
Please either explain what is meant by “...even greater northerly flow” or delete this
statement.

Army Response: Modeling work suggests that the pumping stress applied at the north end of
the landfill results in a greater number of flow lines (or flow tubes) directed to the north.
Pumping stresses affect flow over the long term from distal points toward pumping centers
through subtle pressure changes and gradient shifts neither readily observable with field
instrumentation nor easily discerned on contour plots of synoptic field measurements. However,
the observed water levels agree reasonably well with modeled water levels such that longer-term,
steady-state simulations, involving particle-tracking of flow under un-pumped and pumped
conditions are supported and provide a means to assess water flow over longer time frames.

6. Section 7.3.1, Page 12, 3" Para: This section notes that ...the highest historic level of
arsenic, 3320 ug/L, was recorded at SHM-96-22B during the January 2006 sampling.” Does
this statement refer only to this well? Please reconcile this statement with the data in Table
7-4, in which the highest historic level of arsenic, 5110 ug/L, was found in (May 2000
sampling round).

Army Response: The text was intended to be referring to the highest level detected at SHM-96-
22B, historically. The commenter is correct that SHM-96-5B has had the highest levels detected
of all wells in the LTM network. The text at the identified location and in the Executive
Summary has been edited to provide clarification.
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7. Section 10.1. Page 17, 1*' Bullet: The FYR referenced here is the 2000 FYR, not the 2005.
Please correct the reference.

Army Response: This has been corrected.

8. Section 10.1. Page 17. 2™ Bullet: This bullet repeats text from Section 5.0 regarding the
expectation that the groundwater extraction system will create an “...even greater northerly
flow.” Please see previous Specific Comment 5.

Army Response: Pease refer to response to Specific Comment 5.

[Figure relating to Specific Comment #2]
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Response to DEP Comments
(Letter dated February 1, 2007)

[DEP Letter to Mr. Robert Simeone dated February 1, 2007]

RE: 2005 Annual Report, Shepley’s Hill Landfill, Long Term Monitoring and Maintenance
(2005 AR), Devens, Massachusetts, December 2006
Revised Long Term Monitoring and Maintenance Plan for Shepley’s Hill Landfill
(Revised LTMMP), Devens, Massachusetts, December 2006

Dear Mr. Simeone:

The Massachusetts Department of Environmental Protection (MassDEP) has reviewed the above
two submittals prepared by CH2M Hill, contractors for the Army’s Shepley’s Hill Landfiil
Contingency Remedy, per the DSMOA for Devens. MassDEP is providing the following
comments for the two reports separately:

2005 AR:

1. Please provide detail information of recently installed landfill gas monitoring probes at
southern perimeter of Shepley’s Hill Landfill (SHL).

Army Response: This information has been provided to MA DEP under separate cover.

2. The gas vent V-18 was positioned at the last capped cell of Phase [V-B and had
registered significant landfill gas until 2002, For the last four years the vent has only
recorded nothing but air and should be pressure tested to determine whether it is
functioning properly.

Army Response: No problems with the vent were noted during the last round of purging and
monitoring conducted in December, 2006, During this event, data again indicated that air with
O- near saturation was present in the vent system. If methane production is not occurring, the
detected conditions may develop as air moves in through the vadose zone from uncapped areas.

3. MassDEP has always noted the lack of vegetation on the east side of SHL, along the
perimeter of the cap. Based on the Landfill Cap Assessment-Focused Test Pitting
Summary Report drafted by AMEC and dated July 17, 2006 it may be caused by the
capping system did not extend to that area. Further assessment and repair are necessary
around those areas.

Army Response: The lack of vegetation is likely due to sandy soil conditions and resultant poor
moisture retention (ie. loam is not present to support vegetation). This area will be improved as
other maintenance activities on the landfill are completed following the Supplemental
Groundwater Investigation and Landfill Cap Assessment (in progress).

4, Monitoring well SHL-3 went dry and was not sampled during 2006 winter monitoring.
The well should be redeveloped and re-sampled.



Response to DEP Comments
(Letter dated February 1, 2007)

Army Response: This well will be redeveloped to the extent possible, if monitoring continues.
It has been redeveloped in the past by USACE and CH2M HILL but continues to have poor
recovery when sampled. In responses to comments on the Revised LTMMP (December, 2006),
per EPA’s suggestion, we have decided that SHL-3 is a good candidate to remove from the LTM
network.

5. Please see attached memorandum dated October 24, 2005 regarding further evaluation
about surface water disposal option of treated water for Arsenic Treatment Plant that
would be necessary before final implementation.

Army Response: Comment noted.

6. The MassDEP has concerns with the recommendations in the report, and requests the
following two items be addressed:

a. Full suites of VOC, SVOC, PCB, pesticides, metal, and UXO should be analyzed,
biannually at initial LTM network wells, at minimum. MassDEP Office of
Research and Standards is concerned that contaminants, other than the flocculent
and arsenic, from the landfill may migrate into Red Cove in the future and cause
additional ecological impacts. Because the wastes disposed in the Shepley's Hill
Landfill have not been well characterized, it is not possible to determine what
contaminants may mobilize from these wastes in the future and get into
groundwater and subsequently discharge into Red Cove. This creates an unknown
ecological risk for Red Cove.

Army Response: The identified analytes are not currently COC’s for the landfill, based on the
initial RI and historical data collection since. However, as requested by EPA during
development of the Performance Monitoring Plan (CH2M HILL, 2005) for the groundwater
extraction and treatment system, monitoring for VOC’s in plant influent is being conducted
annually. The Revised LTMMP calls for this being conducted during the fall monitoring event.
In addition, in accordance with POTW Permit #20 (June 26, 2006), several metals are analyzed
for in plant effluent on a quarterly basis and arsenic is collected monthly. The permit also calls
for total toxic organics (TTO) sampling to be conducted annually on effluent (NPDES
pretreatment requirements). TTO analysis includes a wide spectrum of VOC, SVOC, PCB, and
pesticide analysis.

b. Lead, copper, nickel and silver should not be eliminated for monitoring wells
adjacent to Red Cove before the Plow Shop Pond remedial investigation is
finalized, and ammonia should also be included.

Army Response: Based upon the original remedial investigation and risk assessment, lead (Pb)
and nickel had clean-up levels established in the ROD (1995) but copper and silver did not.
These clean-up levels were based on a groundwater action level of 15 ug/L and a Federal MCL
of 100 ug/L for lead and nickel, respectively. Federal MCLs or State MMCL have been used to
establish the clean-up levels for most parameters in the ROD table of clean-up levels. Lead and
nickel have been below 15 ug/L and 100 ug/L clean-up standards, respectively, for groundwater
at all compliance wells over many years. Although ROD clean-up levels are not formally
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established for copper and silver, they have been below MCLs or MMCLs at all compliance
wells for many years. As mentioned in the response to Comment #6, quarterly sampling for
metals including lead, copper, nickel, and silver is conducted on effluent.

Compliance wells have total nitrate-nitrite well below the MCLs of nitrate (10 mg/L), nitrite (1
mg/L), or total nitrate-nitrite (10 mg/L). There is no MCL for ammonia. Ammonia is not
considered to be present as a significant source in the landfill due to the low levels of nitrate
detected distally (nitrification would convert ammonia to nitrate) and no history of septage
disposal at the landfill.
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